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GROUND-WATER RESOURCES AND GEOLOGY 
OF COOK COUNTY, GEORGIA 

Charles W. Sever 

ABSTRACT 

Aquifer-performance tests and aquifer studies indicate that the limestone beneath the city 
of Adel and probably ml. of Cook County contains potable water to a depth of only 
about 400 to 500 feet and that " deep" wells that tap these limestones obtain most of their 
water from a few thin , highly permeable zones rather than from the entire thickness of the 
rocks. Below about 500 feet the water is mineralized and not potable without treatment. 
The yield of " shallow wells" is variable and the water generally is corrosive and at places 
contains appreciable dissolved iron. 

The volume of ground water flowing through the Suwannee and Marianna Limestones in 
Cook County and available for development to properly spaced wells and well fields is esti
mated to be about 18 ,000,000 gallons per day . That in the Tampa Formation is estimated 
to be about I ,500,000 gallons per day 

Water levels near the center of the Adel well field have declined 38 feet since 1890 and 
presently are declining at a rate of 1.6 feet per year. 

INTRODUCTION 

Purpose and Scope of the lnvcstiption 

A ground-water investigation at Adel and in Cook County was made for the purpose of 
evaluating the quantity and quality of groun<! water available for industrial and municipal 
use and to provide information about the water-bearing zones in the limestones which will 
allow the orderly development of this resource. 

Ground water is the principal source of water supply for Cook County and the city of 
A del. Adel, the county seat of Cook County, is located in the central part of southern 
Georgia. (See index map, fig. 1) The county is in the Atlantic Coastal Plain physiographic 
province . Previous limited knowledge indicated that the limestones tapped by water wells 
in Cook County might have several water-bearing zones that contain water of different 
quality . For example , large quantities of dissolved sulfate are present in some but not all 
municipal and irrigation wells. Also, a few wells yield smali quantities of silt and fme sand 
suspended in the water, while most wells never produce silt or sand. 

Previous Investigations 

General geological and ground-water information about the area is included in McCallie 
(1898), Cooke (1943), Stephenson and Veatch (1915), and Herrir.k and Vorhis (1963). 
Herrick (1961 , p. I ~4 to 137) has published detailed lithologic and paleontological logs of 
four wells in Cook County , two of which are in Adel. Wait (1960, p . 43) gave a chemical 
analysis of water collected from a well in Adel, and McCallie ( 1908, p. 52) published a rec
ord made by Mr. J. B. Spencer of the material penetrated by a well. Published geologic 
maps by both Cooke (1943) and MacNeil (194 7) include Cook County. 

Methods of Investigation 

Hydrologic data were obtained by inventorying water wells over the county and con
ducting aquifer-performance tests at municipal well fields and at Reed Bingham State Park. 
Twenty-two samples of water were collected and analyzed for chemical constituents by the 
U. S. Geological Survey laboratory in Ocala, Florida. 

Twenty-nine holes were augered for a total footage of I ,656 feet ; gamma-radiation logs 
were made of 62 dug and bored wells totaling I ,911 feet of hole; and surface outcrops . 
were examined. 
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The limestone aquifers were studied by examining samples of rock cuttings collected by 
well drillers as they constructed water wells in the county. Samples from 12,308 feet of 
hole were examined. In addition, seven test wells totaling 1,855 feet of hole were drilled in 
Cook County in areas where additional data were needed. Gamma-radiation, electrical resis
tivity, and self-potential logs were made in aU test wells and in as many water wells as were 
available. Twenty-one wells . totaling 3,228 feet of hole were logged. 

Well Numbers 

The field well-numbering system used in this report is based upon geographic coordinates. 
Each well is assigned two numbers separated by a letter. The first number and the letter 
refer to the coordinate system shown in figure 1 and identifies the individual 7V2 minute 
quadrangle in which the well is located. The final numb~"r represents the well numbered 
serially within a quadrangle . Accordingly . well l8Gl8 w s the 18th well to be inventoried 
within the 7Vz minute quadrangle represented by coordi · ~s 18 and G. Locations of wells 
inventoried dt ring this study are shown in figure I . 

Wells for which drill cuttings are available have also been given a Georgia Geological 
Survey (GGS) number. These numbers are given in ta . le 4 under "well numbers" and in 
table 6 under "remarks". Drill cuttings from these wells and other data collected during this 
study are on file in the sample library of the Georgia Department of Mines, Mining and 
Geology in Atlanta. 
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WATER-QUALITY STANDARDS 

The mineral content of ground water generally is controlled by the lithology of the 
aquifer, or rock, in which the water is contained. Water obtained from a limestone contains 
appreciable calcium and bicarbonate because limestone is composed of the mineral, calcium 
carbonate. If the limestone contains dolomite, a magnesium calcium carbonate, its water will 
contain appreciable magnesium and calcium and bicarbonate . If the limestone contains gyp
sum, its water will contain appreciable calcium and sulfate. If the aquifer is a quartz sand, 
then its water will contain appreciable silica. The following additional minerals are known 
to affect the chemical quality of water in aquifers in southwest Georgia : common salt (so
dium chloride), pyrite and marcasite (iron sulfides), glauconite (potassium iron silicate), and 
apatite (calcium phosphate containing fluoride). 

The U. S. Public Health Service ( 1962) has established water'tuality standards to be used 
in interstate commerce and suggests that these be applied to public water systems. Their 
recommended limits are given in table 1 and a brief discussion of the various constituents 
follows: Water containing concentrations in excess of those listed in table 1 ordinarily should 
not be used unless no other suitable supply can be obtained. 

Table I. - Drinking water standards. (from U.S. Public Health Service, 1962). 

Iron lfel 
Sulhlte ISO•I 
Chloride CCII 
Nitrete IN03 1 
Fluoride IFI 
Dissolved solidi 

R-lded Muifl'lum eoc-flletion 
(mill.,_ per litwl 

----1 
0.3 

250 
250 
45 

1.2 
500 

~-------------~~------------------------~ 
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Iron 

Iron is present in small amounts in most ground water but the recommended limit for 
domestic use is 0.3 mg/ I (milligram per liter). Water containing more than 0.3 mg/1 will 
stain fabrics , utensils, and fiXtures, and 0.5 mg/1 is detectable by taste. Also, water having 
a high iron content favors growth of the organism Crenothrix which ·forms rust-colored de
posits in water pipes and fixtures, partly or completely clogging them. Excessive iron may 
be removed from most water by aeration and filtration . 

Sulfate 

Most sulfate in ground water is derived from sulfur-bearing minerals such as gypsum, 
pyrite or marcasite, in the rocks, but sulfate also can be derived from sulfur-bearing organic 
compounds and from fertilizers containing sulfate. 

Sulfate is purgative and causes a bitter taste in water if present in excess of 250 mg/1. 
Sulfate in excess of I 00 mg/1 causes hard scale in boilers if calcium and magnesium cations 
are also present. 

Chloride 

Sodium chloride is a characteristic constituent of sewage, and any appreciable pollution of 
water by sewage is accompanied by a measurable increase in chloride. Chloride also is dis
solved from sodium chloride minerals contained in some rocks. Chloride gives a salty taste 
to water if present in quantities greater than about 400 mg/1. The recommended limit for 
drinking water is 250 mg/1. 

Nittatc 

Fertilizers contribute to the nitrate content of water in shallow aquifers and some nitro
gen is dissolved from rocks; but most of the nitrate in water is considered to be the oxi
dation product of nitrogenous organic material (usually sewage or fertilizer). The presence 
of abnormal quantities of nitrate may indicate poor sanitary conditions . · 

The so-called "blue baby" disease (metheglobinemia or cyanosis) in infants is a possible 
hazard when · the baby's feeding · formulas are m"'ed with water containing more than 45 
mg/1 of nitrate which is the recommended maximum limit. 

Fluoride 

Fluoride is a natural constituent in much of the ground water in southwestern Geoi'Jia. 
It is dissolved from numerous complex fluoride-bearing minerals found in the rocks, the 
most important of which is apatite. The recommended maximum limit for fluoride content 
in water is based upon the average maximum air temperature. Thus, in the report area the 
recommended maximum concentration is · 1.2 mg/1; recommended minimum is 0 .7 mg/1 and 
optimum is 0 .9 mg/1. Fluoride in excessive concentr&lions is undesirable in water used for 
drinking because it may cause spotting of · the tooth enamel and may affect skeletal bone 
structure . 

AQUIFERS AND THEIR HYDRAULIC PROPERTIES 

Within the Georgia Coastal Plain, aquifers (water-bearing zones) function both as storage 
reservoirs and as pipelines that transmit ground water from areas where it enters the ground 
to areas where it is discharged . In Cook County, wells that tap these aquifers obtain most 
of their water from a few i.hin, highly permeable zones capable of transmitting large volumes 
of water, and not from the entire thickness of the rocks. Knowing the depth, thickness, dis
tribution, and yield -of these zones as well as their hydraulic properties, allows for the prop
er construction and spacing of wells. Water wells drilled in Cook County, although they 
may tap one or more of these aquifers, locally are called either "deep", "semi~eep", or 
"shallow" depending upon the major aquifer tt ... y tap. 

The "deep" drilled wells tap a system of limestones of Eocene to Miocene age referred 
to in this and most previous reports as the principal artesian aquifer, the most extensively 
used aquifer system in Georgia. Three geologic formations make up this aquifer system in 
the study area. They are the Ocala Limestone of late Eocene age, and the Marianna and 
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Suwannee Limestones of Oligocene age. This aquifer system is tapped by all municipal and 
irrigation wells and many domestic wells in Cook County. 

The "semi-deep" drilled wells tap the Tampa Formation of early Miocene age. In the 
southern part of Cook County , this aquifer is tapped by a few irrigation and municipal 
wells. Because the Tampa yields sand when pumped from unscreened wells. it is usually 
cased off in municipal and irrigation wells. In the northern part of Cook County. it is 
separated from the principal artesia!. aquifer by silt. clay. and sandy limestone of lower per
meability; here. the Tampa is tapped by domestic and stock wells and it usually yields sand
free water of good quality . 

The "shallow" bored and Jug wells tap whichever formation oc~urs at shallow depths be
low l<"'ld surface where the well is constructed. Yield of these wells varies greatly . Those 
that tap an upper permeable zone are capable of yielding several hundred gpm (gallons per 
minute) while some of those tapping the tight lower zone reportedly yield less than I gpm. 

The stratigraphic position and thickness of the water-bearing zones in an aquifer can be 
determined by monitoring a well that taps the aquifer with a current meter while water 
either is being pumped out of or into the well at a constant rate. A current meter consists 
of a helical vane mounted on a pivot and placed in an open-end tube through which the 
water moves. The revolutions per minute of the vane indicate the velocity of the water. If 
the well diameter and the rate of pumpage are known. the volume of flow at various depths 
can be estimated and the depth . thickness. stratigraphic position. and volume of water sup
plied by each water-yielding zone can be determined. The volume of flow generally can be 
controlled by valves or pump speed and measured with a meter. The diameter of a well can 
be determined by use of a caliper designed for use inside of wells. A graph recorded with 
such an instrument is called a hole-gage, well-diameter, or caliper log. 

The position of each water-bearing zone with reference to the various stratigraphic forma
tions is determined by examining samples of the rocks penetrated by the well or compar
ing the electrical and gamma-radiation properties of the rocks with rocks in other wells to 
locate the tops and bottoms of the formations. 

The principal hydraulic properties of an aquifer are its transmissivity (T) and storage co
efficient (S). A measure of a formation's ability to transmit ground water is its transmissiv
ity. which is defined as the rate of flow of water in gallons per day, through a vertical 
strip of the aquifer I foot wide and extending the full saturated thickness under a hydrau
lic gradient of I 00 percent (I foot per foot) . The storage properties of an aquifer are ex
pressed by the storage coeflicient, which is defined as the volume of water released from 
storage per unit surface area of the aquifer per unit decline in head or water level. The 
transmissivity and storage coefficient of an aquifer may be determined by means of aquifer
perforr'lance tests wherein the effect of pumping a well at a known constant rate is meas-
ured the pumped well and at nearby observation wells penetrating the aquifer. 

Graphs of drawdown versus time after pumping started or recovery versus time after 
pumping stopped, are used to solve equations which "<press the relation between the 
transmissivity and storage coefficient of an aquifer and the lowering of water levels in the 
vicinity of a pumped well (Theis. 1935; Cooper and Jacob, 1946; and Jacob. 1950). 

When a well is pumped. water levels decline in a funnel shape called a cone of depres
sion. with the greatest drawdown at the pumped well . With other factors remaining con· 
stant. the higher the transmissivity the less the water-level drawdown and the shallower the 
cone of depression. Similarly, the greater the storage coefficient the less the water-level 
decline required to obtain the amount of water being pumped from storage. With con
tinuous pumping, water is taken from storage at greater distances from the pumped well 
and the cone of depression grows in size and depth until, or unless, a source of recharge 
equal to the pumpage is intercepted. In this event, a state of equilibriu~o is reached . Water
level decline, or drawdown. is directly proportional to the pumping rate and diminishes in 
a logarithmic manner outward from the pumped well. · · ' · · · 

In a multiple-well system, such as supplies the city of Adel, a cone of depression is 
formed around each pumped well. When the cones, or pumping effects, oYerlap. the wells 
are said to interfere and water levels decline in a manner directly proportional to the 
pumping rates and inversely proportional to the logarithm of the distance between wells. 

Hydraulic properties determined for an aquifer can be used to evaluate , for different . 
pumping rates, the magnitude of interference between theoretical wells located nearby that 
tap this same aquifer. 
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GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES . . 
Rocks in Cook County probably contain potable (drinking) water to a depth of only 

about 400 to 500 feet. However, the water contained in the rocks to a depth of about 
1.400 feet probably could be treated and used in an emergency. The rocks below 1.400 
feet robably contain highly mineralized water . 

The Lake City Limestone of middle Eocene age is believed to be the lowermost aquifer 
in Cook County that contains water which can be treated and used . It is a coarsely glau
conitic. fossiliferous cream to brown colored limestone. It is about 200 feet thick anct 
should occur in Cook County at about 1.200 to 1,400 feet below land surface. At 
Thomasville . Ga. , located 25 miles southwest of Cook County , it contains mineralized 
water with 24,2 18 mg/1 dissolved solids (Sever. 1966), :md i~ Cook County it probably 
contains water of similar quality. Thus, demineralization of water from the Lake City 
would be required before it could be used for most purposes. 

The Avon Park Limestone. also of middle Eocene age . overlies the Lake City. It is about 
300 feet thick and occurs at about 900 to 1.100 feet below land surface . It is a limestone 
that is cream to brown . sandy, glauconitic. and at places, dolomitic . It reportedly yields 
moderau amounts of water to wells in the southeast Georgia area but no information is 
available about its yield in Cook County . It could yield small to moderate amounts of 
slightly mineralized water in Cook County . but it is not considered to be a reliable aquifer. 

The Ocala Limestone of late Eocene age overlies the Avon Park Limestone. It is about 
500 feet thick and its top occurs at about 400 to 600 feet below land surface. It is a 
cream-colored nodular fossiliferous limestone interbedded with gypsum and orange sac
charoidal dolomite. It is capable of yielding large volumes of very hard water containing 
amounts of dissolved sulfate . iron . and magnesium that exceed the recommended maximum 
limits for municipal use. (See table I .) The few irrigation or municipal wells in Cook 
County that yield sulfur water tap this formation. 

The Marianna Limestone of middle Oligocene age overlies the Ocala Limestone in Cook 
County . At Adel , the Marianna occurs at a depth of about 370 feet below land surface. 
The Marianna is about 50 feet thick and consists of white. nodular, pyritic limestone. It 
contains abundant water of good quality . It is the lowermost formation in Cook County 
known to confain good water. but this water is restricted to the upper few feet near the 
contact wit . the Byram Formation . 

The Byram Formation of middle Oligocene age overlies the Marianna Limestone in Cook 
County. It is about I 0 to 40 feet thick and underlies the coumy at depths from about 360 
feet near Adel to about 500 feet near Lenox. It consists of dense, brownish gray dolomite. 

The Suwannee Limestone of Oligocene age overlies the Byram Formation. It is about 160 
feet thick and occurs at depths of about 200 to 400 feet below land surface . It is a white, 
rather pure , fossiliferous limestone and supplies most of the water pumped from wells in 
Cook County . It is capable of supplying large quantities of hard to very hard water of a 
quality suitable for municipal , irrigation. and most industrial uses. 

The Tampa Formation of early Miocene age overlies the Suwannee Limestone and occurs 
at depths of 150 to 300 feet below land surface . It varies in thickness from about 40 feet 
in the southern part of Cook County to more than I 00 feet in the northern part. It con
sists of light gray , extremely dense, cherty, sandy limestone. It contains appreciable moder
ately hard water of good quality ; however, in some places wells developed by the open 
hole method in this formation yield a mixture of water and very fine-grained sand. The 
Tampa Formation is tapped by the "semi-deep" wells, most of which are in the northern 
part of Cook County . 

· As mapped by MacNeil ( 1947), the Hawthorn Formation overlies the Chipola Formation. 
The author believes that the Hawthorn Formation as mapped in Cook County may not be 
equivalent to the type section in Florida. For this reason the term, Miocene undifferentiated, 
has been used in the well logs. · 

The lower unit overlies the Tampa Formation. It crops out along the major streams in 
Cook County . (See fig . 2) It is about 75 to I 00 feet thick and consists of yellowish-gray 
fine-grained quartz sand and yellowish-green sandy clay . It yields little or no water to wells 
and acts as the principal confining layer for water in the underlying limestones. This upper 
unit crops out over most of Cook County but has been eroded near many of the stream 
channels. At places it is as much as 85 feet thick and it consists of orange to red, clayey , 
hematitic, phosphatic medium- to very coarse-grained quartz sand. It is capable of supplying 
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moderate amounts of water suitable for domestic, irrigation, and most industrial uses. Many 
dug and bored wells in Cook County tap this formation . The water at most places is corro
sive and high in dissolved iron. At a few places it probably is polluted . 

Alluvial deposits of Pleistocene to Holocene age overlay the Hawthorn and Chipola t-or
.nat=ons along the major streams. They consist of white to cream quartz sand and gravel. 
Maximum thickness is about 25 feet . They contain moderate amounts of corrosive water 
and are tapped by a few dug and bored wells. 

U. S. GEOLOGICAL SUl,VEY TEST WELL AT ADEL 

Geologic F onnations Penetrated 

A test well (18H 16 ), located near the comer of West Second Street and North Elm 
Street in A del , (fig. 3) was drilled to a depth of 865 feet and cased to a depth of 207 feet 
with 8-inch casing. Samples of the rocks penetrated by this well were collected and studied 
to determine the thick ness, lithology , and depth below land surface of each geologic forma
tion . The author's desc 'ptions of these samples are given below, along with Foraminifera 
identified by S. M. Hemck : 

Description 

MIOCENE SERIES (undifferentiated) 
Sand : yellowish gray (5Y8/1 ), medium- to very 

coarse-grained , angular. poorly sorted, clear 

Thickness 
(feet) 

quartz ; argilla~eous material sparse . . . . . 10 
Sand : pale reddish brown (1 OR5 I 4) to pale red ( 10R612 ), 

fine to very coarse grained , subangular to rounded , 
poorly sorted. clear quartz ; hematite common; 
argillaceous . . . . . . . . . . . . . . . . . . . . . . . . 30 

Sand : dark yellowish orange (10YR616) . medium- to very 
coarse-grained, subangular to subrounded, fairly well 
sorted , clear quartz, stained quartz common, dark 
opaque grains common, phosphate pellets sparse; 
argillaceous material common . . . . . . . . . . . . 29 

Sane: : yellcwish gray (5Y81 1 ), fine-grained , subangular, 
well sorted, clear quartz , feldspar common; argil-
laceous material common . . . . . . . . . . . . . . . 95 

UNCONFORMITY 
TAMPA FORMATION 

Sandstone : white (N9) , fine- to coarse-grained, subrounded, 
failry well sorted, clear quartz. dark opaque minerals 
sparse to common, strong to weak calcareous cement; 
lignite common at 15 5 to 165 ; chert common at 160 
to 175 ; fossil fragments rare . . . . . . . . . . . . 1 1 

Dolomite : moderate yellowish brown (1 OYR5 I 4 ), 
saccharoidal . . . . . . . . . . . . . . . . . . . 23 

OLIGOCENE SERIES 
SUWANNEE LIMESTONE 

Limestone: white (N9) , porous, fossiliferous, firm cal-
careous cement . . . . . . . . . . . . . . . . . . . . . 60 

Asterigerina subacuta at 205-210 
Pararotalia mexicana var. , Asterigerina subacuta 
at 215-220 

Limestone : wt.ite (N9), very fossiliferous (almost a micro-
coquina), weak calcareous cement . . . . . . . . . . 65 

Lepidocyclina sp. and Dictyoconus sp. at 185-323 

1 

Depth 
(feet) 

10 

40 

69 

164 

175 

198 

258 

323 
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OLIGOCENE SERIES-Continued 
SUWANNEE LIMESTONE-Continued 

Limestone: pinkish gray (5YR8/1) to white (N9), 

Thickness 
(feet) 

weak calcareous cement, fossiliferous 38 
Dic:tyoc:onus sp. common 

BYRAM FORMATION 
Dolomite: light brownish gray {5YR6/I ). dense 8 

MARIANNA LIMESTONE 
Limestone : white (N9) to yellowish gray (5Y8/I ), 

fossiliferous. pyritic, iron nodules common . . 47 
EOCENE SERIES 

OCALA LIMESTONE 
Limestone : white (N9), nodular, fossiliferous, Bryoza 

abundant . . . . . . . . . . . . . . . . . . . . . . . . . 25 
Hcterostcgina oc:alana at 416-420 
H. oc:alana, Asteroc:yc:lina nassaucnsis at 420-425 

Dolomite: very pale orange (I OYR8/2) to pale yellowish 
brown {I OYR6/2), saccharoidal, iron stained frag-
ments abundant at 5 I 5 . . . . . . . . . . . . . . . . 80 

Dolomite and gypsum{?): very pale orange (IOYR8/2) to 
white (N9), soft flaky white gypsum(?) very 
abundant . . . . . . . . . . . . . . . . . . . . . . . . . 55 

Limestone: very pale orange (10YR8/2) to white (N9), 
nodular, dense, fossiliferous . . . . . . . . . . . 125 

Nummulites ~triatorctic:ulatus, Amphistegina 
pinarcnsis var. at 576-580 

Limestone: white (N9), chalky, soft, fossiliferous 165+ 
' 

Depth 
(fe-et) 

361 

369 

416 

441 

521 

576 

701 

865 

Remarks: The interval from 820 to 860 caved badly and had to be cemented before the 
well could be drilled deeper. After about 6 months, the well had filled back to a depth 
of 850 feet. 

To correlate geologic units and to help locate water-bearing zones, current-meter, well
diameter, self-potential, electric-resistivity, and gamma-radiation logs were made in the 865-
foot deep test hole. The results of these logs are shown in figure 4. 

Location of Water-Bearing Zones 

While constructing the Adel test well, the driller noted mud loss as he penetrated the 
Tampa Formation and lost all circulation in the top of the Suwannee Limestone at a depth 
of 200 feet. This water-bearing zone was sealed out of the well when the casing was in· 
stalled. After completing the well at a depth of 865 feet, the interval from 207 to 865 
feet was traversed by a current meter while about 450 gpm was being injected into the well 
through a fire hose. The purpose was to k : ate any water-bearing zones tapped by the well . 

Three zones were located as shown in ~ure 4 and listed in table 2. About 38 percent of 
the water entering the well moved out into the Suwannee Limestone between depths of 
228 and 236 feet. Twenty-five percertt of the water entered the water-bearing zone at the 
top of the Marianna Limestone between 365 and 268 feet . The remainder entered the 
Ocala Limestone between 456 and 462 feet. 

No water-bearing zones wet ~; found between 462 and 865 feet. The caliper log shows 
that below about 470 feet the rocks are not cavernous and the electric resistivity and self
potential logs suggest that their permeability is low. 

The yield from each zone when the pumping level is at 200 feet below land surface 
{near the bottom of the casing) is given in table 2. Also given are the estimated maximum 
yields for each zone. 
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Table 2. - Location and yield of water-bearing zones at Adel , Ga. 

Desc:ri ~o ion of Pak., Setting~ Chemlcll Data 

water·be•lne 1- lf•t below 18nd lmlllltremsper 
GEOLOGIC IUrfKe) liter I . 

Depth Altitude Thlc:k· 
FORMATION to of ,_ Top Bottom 

top top Iron Sulfate H•d..-

""'' """ lf•tl 

Suwannw 
Lim ... o,.. 228 13 8 227 243 0.31 256 376 

Marlenna 
LIIMStOM 365 -124 3 362 378 0.23 262 380 

Ocala 
um ... on• 456 ·215 6 452 468 1.0 612 720 

-
S,.lflc Estlmac.dper· e .. lmat8d fstl-t8d -•lmum 
c:epaclty c.nt of tote! yield at yield from zone 
.... lone per well yield ...... pumplne ..,.. 1 ... 1-per minute) 

minute per plied by IKh of200faet 
foot I lOft I .... I- per 

Dissolwed minute I 
solids 

515 31 38 1,100 1,900 

-·-- · --

524 21 25 700 2,100 

1,020 31 37 1,100 9,000 



Quality of Water 

Each water-bearing zone tapped by the Adel test well, after being isolated with pneu
matic packers. was pumped to determine the quality of its contained water. Chemical 
analyses of water from these zones are included further on in this report in table 4. but 
partial chemical analyses and the packer settings are given in table 2. These analyses show 
that the Ocala Limestone contains highly mineralized water that exceeds the recommended 
maximum concentrations of dissolved iron, sulfate. and total solids. Also, it is extremely 
hard (7~0 mg/1). Chemical analyses of water from nearby municipal wells show that water 
from the Suwannee and Marianna Limestones contains concentrations less than the recom· 
mended maximum for drinking water. The high dissolved solids from the upper two zones 
in the Adel test well are thought to be caused by leakage around the lower packer of 
water from the Ocala Limestone. 

HYDROGEOLOGY OF THE PRINCIPAL ARTESIAN AQUIFER 

Most wells drilled in Cook County tap either the Suwannee Limestone or both the 
Suwannee and Marianna Limestones. These two limestones constitute the upper part of 
what has been called the principal artesian aquifer in south Georgia and they yield abun
dant hard water of good quality throughout the county. A few wells are dHIIed deep 
enough to tap the Ocala Limestone in the lower part of the principal artesian aquifer, but 
these wells generally yield extremely hard, mineralized water of poor quality. 

The upper surface of the Suwannee Limestone is somewhat irregular. Figure 2 shows the 
altitude of the top of the Suwannee Limestone in Cook County. The top ranges from about 
500 feet above mean sea level in southeastern and southwestern Cook County to more than 
100 feet below mean sea level in extreme northern Cook County. 

The city of Adel. the largest user of water \n Cook County. pumped an average of about 
600,000 gallon per day from this aquifer in 1966. 

City of Adcl 

History of Well Construction 

Data on history and characteristics of municipal wells at Adel are summarized in table 3 
and their locations shown on figure 3. 

The city of Adel drilled its first municipal well (well I in table 3 and fig . 3) in 1893. It 
was drilled to a depth of 280 feet and cased to an unrecorded depth with 4~ ·inch casing. 
Its water reportedly came from a limestone bed 229 feet below land surface and rose under 
artesian pressure to within 154 feet of land surface. Mr. J. B. Spencer of Lumber City 
(McCallie. 1898, p. 153) kept the following record of the material penetrated by this well: 

I . Sandy soil 2 feet 
2. Red clay I 0 feet 
3. White sand 10 feet 
4. Blue clay with sandstone boulders 125 feet 
5. Fine white sand 25 feet 
6. Limestone with thin layers of flint I 00 feet 

Well I, located near the center of the intersection of Fourth Street and North Hutchin
son Avenue, was abandoned about 1907 and later destroyed when the streets were paved. 

Adel's second well" (well 2, table "l) was drilled in 1907, at the city water works on West 
Third Street by White Company, to a depth of 675 feet (Stephenson and Veatch, 1915, p. 
144). It was cased to a depth of 60 feet with tO-inch casing. Stephenson and Veatch re
ported that the static water level was only SO feet below land surface in 1907, but this 
probably is a typographical error. Records of other wells in the area suggest that the static 
level should have been about ISO feet below land surface. Upon completion, this well 
yielded about 500 gpm of water which was very hard and contained S 18 mg/1 sulfate and 
972 mg/1 dissolved solids. This well was abandoned in 1925 because of its poor water 
quality. 
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Table 3. -- Construction data ror municipal wells at Adel, Ga . 

-

City locetion Driller Dete Drilled Attitude Wetl c..w. Dtpth Specific Field Georgie Remertls 
Well of lend Depth Size Amount to C.-: tty Number Otologlcel 
Num•r surfece (f•tl (inches I (feet I -·· (epm/ftl Survey 

Uwtl (ftttl Number 

-

1 Intersection of Fourth Unknown 1893 246.0 280 4 .6 7 164 ..... 18H9 -- Well destroyed, Ste 
Street and North Stephenson end Veatch 
Hutchinson Avenue (1915,p. 1451 end McC.IIIe 

11898 p . 1531 
2 Northwesternmost well White end Co . 1907 240.3 6 "!5 10 60 150 ....... 18H14 ···- Well destroyed, Stt 

at Adel Water Works on SttPhtnton tnd Veetch 
West Third Street 11916, p . 1451 

3 Southwesternmou well J .R. Connelly 1925 240.4 400 12-8 1 153 .. ..... 18H6 ....... Well abandoned end filled 
et Adel Water Works on Co. with dirt 
West Third Street 

·I-· 
4 Southeesternmost well Gray We'l and 1931 240.8 358 10 171 169 ·-- 18H4 --- Do 

at Adel Water Works on Pump CrJ. 
West Third Street 

6 Northeasternmost well Layne-Atlantic 1940 240.0 376 12 213 160 --· 18H5 39 
at Adel Water Works on Co. 
West Third Street 

6 On Poplar Street between Do 1943 240.0 376 12 211 ·--- --- 18H1 -· Wtff ebendontd tnd filled 
Fourth and Fifth Streets with dirt 

7 100 feet southeast of Do 1946 242.2 386 12 231 156 -· 18H2 122 See Htrrick 11981 , p . 1371 
the corner of Carter 
Street and North 
Hutchinson Avenue 

-
8 Corner of Eleventh Do 1957 240.0 359 18 0-46 164 200 18H8 682 

Street and South 12 46-253 
Hutchinson Avenue 

- · 
9 On South Cherry Do 1961 -- 359 12 221 166 37 18H13 -

Street 200 feet north of 
the South Georgia 
Reilroed - -- - ---- -

10 On West First Stmet Do 1964 240.0 390 18 207 170 325 18H33 1218 Electric , Rnistlvity , Ge"1mt-
100 feet west of the ray and current mettr logs 
Southern Rail road mede 



Well 3, located at the city water works about 70 feet south of well 2, was drilled in 
1925 by J . R. Connelly Drilling Company to a depth of 400 feet and cased to an un
known depth with 12-inch steel casing. At a later date, 8-inch casing was seated inside the 
12-inch casing in an attempt to seal out some sand being pumped from the well. Well 3 
was abandoned in 1931 and later filled. 

Well 4, located at the city water works about 60 feet east of well 3, was drilled in 1931 
by Gray Well and Pump Company to a depth of 358 feet and cased to a depth of 171 
feet with l 0-inch steel ... .1sing. During construction, the driller described the materials pene
trated by this well as follows: 

Thickness Depth 
Description (feet) (feet) 

Soil l 1 
Clay 13 14 
Clay 31 45 
Sandy clay 45 90 
Gray marl 5 95 
Sandy marl 5 100 
Clay or fullers earth 45 145 
Sand 10 ISS 
White clay IS 170 
Rock IS 185 
Marl 5 190 
Marl and rock 20 210 
Water bearing limes 148 358 

The driller's log shows that the well penetrated marl below the casing between 185 and 
210 feet. Well 4 pumped a mixture of marl and w"ter for about I 0 years then, in 1941, 
the marl caved into the well and the well was abandoned. It was later filled to land surface 
with dirt. 

Well 5, located at the water works about I 00 feet north of well 4, was drilled in 1940 
by Layne-Atlantic Drilling Company to a depth of 375 feet and cased to a depth of 213 
feet with 12-inch steel casing. The annular space between the casing and rocks was ftlled 
with cement. During construction, the driller described the materials penetrated as follows: 

Thickness l'epth 
Description (feet) (feet) 

Top soil 3 3 
Fine sand and red clay 11 14 
White sand 3 17 
Red sandy clay, some sand 53 70 
Soft clay & 78 
Hard gray clay 6 84 
Soft gray clay 17 to 1 
Hard clay 6 1 07 
Gray clay and thin layers of rock 63 170 
Hard rock, limestone 4 174 
Hard, flinty limestone 26 200 
Hard limestone 14 214 
Medium hard limestone 6 220 
Soft porous limestone 1 5 1 3 71 
Very hard limestone 4 375 
Drilling stopped in very hard, flinty limestone 

Samples of the rocks penetrated by well 5 were collected by the driller to a depth of 
about 270 feet . At this depth, circulation of mud was lost into a permeable zone in the 
limestones and samples of the rock could no longer be collected. The samples were exam
ined and described by S. M. Herrick (1961, p. 135, well no. GGS 39) as shown below: 
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Description 
Thickness 
(feet) 

No Samples . . . . . . . . . . . . . . . . . . . . . . . . . 15 
IN MIOCENE (UNDIFFERENTIATED): 

Clay : mottled, very sandy, limonitic . ·. . . . . . . . . . . 55 
No samples . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Clay :yellowish-green. blocky , sandy, phosphatic, inter-

bedded limestone , light-gray to white, dense , 
somewhat saccharoidal, sandy ; sand , fine-grained, 
angular. phosphatic (finely disseminated) . . . . . . 85 
Gray polished, phosphatic pebbles prominent at 80. 

No samples . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Dolomitic limestone : hght-brown, extremely dense. 

crystalline. somewhat sandy ; some limestone 
as above . . . . . . . . . . . . . . . . . . . . . . ? 

No samples . . . . . . . . . . . . . . . . . . . . . . 24 
IN OLIGOCENE (UNDIFFERENTIATED) : 

Limestone : light-gray to cream at depth , nodular, much 
calcitized, rather dense , cherty, fossiliferous (bryozoan 
remains and some Foraminifera) . . . . . . . . . . 61 

Quinqueloculina sp .. Dictyoconus sp. at 209-2091h 
Quinqueloculina sp .. Rotalia mexicana var. at 270 

Depth 
(feet) 

15 

70 
80 

165 

185 

185 
209 

270 

In 1965 well 5 was still in use and yielded about 1.000 gpm with a turbine pump, driven 
by a 100 hp electric motor. On August 28, 1941 the static water level was 153.8 feet be
low land surface but on September 29, 1964, it was 173.2 feet below land surface - a de
cline of 19.4 feet in 23 years. 

In 1943 the city drilled its sixth well, selecting as a site the east side of Popular Street. 
about halfway between Fourth and Fifth Streets. Well 6 was drilled by Layne-Atlantic 
Drilling Company to a depth of 376 feet and cased to 211 feet with 12-inch steel casing. 
The annular space between the casing and rocks was filled with cement grout from 211 
feet back to land surface . Between 211 feet and 376 feet , the well is open hole in lime
stone. During construction, the driller described the material penetrated by this well as 
shown below: 

Description 
Thickness 
(feet) 

Red sandy clay 10 
Hard red clav 35 
Soft yellow clay 65 
Hard sandy clay 1 0 
Hard rock 1 
Hard sandy yellow clay 15 
Sandy yellow clay 22 
White clay 11 
Flint rock 6 
Soft (lost circulation) 3 
Rock , with cracks and holes filled with clay 12 
Rock 6 
Green clay 15 
Hard rock 7 
Cavity I 
Medium drilling rock 3 
ravity 4 
Soft lirnerock 62 
Hard rock 12 
Soft limerock 18 
Hard rock 11 
Soft lirnerock 37 
Real hard rock 1 0 

15 

Depth 
(feet) 

10 
45 

110 
120 
121 
136 
158 
169 
175 
178 
190 
196 
211 
218 
219 
222 
226 
288 
300 
318 
329 
366 
376 



Well 6 was ~bandoned and filled to land surface with dirt prior to 1963. 
In 1946, the city drilled its seventh weU selecting a site about I 00 feet southeast of the 

comer of Carter Street and North Hutchinson Avenue. Well 7 was drilled by Layne Atlantic 
Drilling Company to a depth of 386 feet and cased to a depth of 231 feet with 12-inch 
steel casing. The annular space between the casing and rocks was filled with cement grout 
from 231 feet back to land surface. Between 231 feet and 386 feet the well is open hole 
in limestone. During construction, the driller described the material penetrated by this well 
as follows : 

Description 
Thickness 
(feet) 

Pink chalk and some sand. hard 50 
Yell ow sand 12 
White clay 20 
Flint rock and clay II 
Yellow clay 5 
Hard clay , gray with streaks 2 
Soft gray pink clay 6 
Soft clay 6 
Hard gray clay 5 
Hard clay with rock 6 
Clay with rock 11 
Blue clay 8 
Soft blue and pink clay 3 
Hard blue clay 8 
Softer clay and fine silky sand 17 
Hard substance resembling limt:stone 7 
Very hard I 
Hard substance resembling limestone I 
Hard rock 4 
Clean sandrock 15 
Very soft rock with blue sandrock 10 
Hard streak I 
Soft fine blue sand 3 
Hard limestone 8 
Soft, used considerable amount of water 5 
Medium hard limestone 5 
Very hard limestone. almost a standstill at 

262 feet 32 
Very hard limestone I 
Limestone, rock medium hard with soft 

cavities 23 
Very hard, drilled 2 hours and didn't move any 

Depth 
(feet) 

50 
62 
82 
93 
98 

100 
106 
112 
117 
123 
134 
142 
145 
153 
170 
177 
178 
179 
183 
198 
208 
209 
212 
220 
225 
230 

262 
.263 

386 
386 

The driller also collected samples of rocks penetrated by well 7 to a depth of 270 feet . 
Below 270 feet the rock samples were lost into a permeable zone in the limestones and 
could not be recovered. The samples later were examined and described by S. M. Herrick 

961 , p. 137, well no. GGS 122) as shown below: 
Thickness 

Description (feet) 

MIOCENE (UN DIFFERENTIA TED): 
Clay: mottled, very sandy, limonitic . . . . . . . . . . 93 
Clay: yellowish-green, blocky, sandy; interbedded 

limestone at depth, white, dense, sandy ; beds 
of sand, fine to coarse grained, angular . . . . . I 07 

IN OLIGOCENE (UNDIFFERENTIATED): 
Limestone: light-gray, nodular, dense, much calcitized, 

fossiliferous (some bryozoan remains and Forami-
nifera) . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 

Rotalia mexicana var. at 231 

16 

Depth 
(feet) 

93 

200 

270 



Upon completion of the well , the city installed a turbine pump driven by a 60 hp elec
tric motor which pumped about 700 gpm. Later, in 1962, this pump was replaced by 
another turbine pump driven by a 100 hp electric motor which produced, 1 ,016 gpm from 
the well with only 15 feet of water-level decline. In 1965 well 7 was still used by the city. 

On June 19. 1946, the static water level was 156 feet below land surface but on Sep
tember 29, 1964, it was 161. 4 feet below land surface - a decline of about 5.4 feet in 
18 years. 

In 1957 the city drilled its eighth well , selecting as a site the northeast comer of East 
Eleventh Street and South Hutchinson Avenue. Well 8 was drilled by Layne-Atlantic 
Drilling Company to a depth of 359 feet , cased to a depth of 46 feet with 16-inch steel 
casing. then cased from 46 feet to 253 feet with 12-inch steel casing. The annular space 
between the casing and rocks was filled with cement grout from 253 feet back to land 
surface . Between 253 and 359 feet, the well is open hole in limestone. During construc
tion. the material penetrated by the well was described by the driller as shown below: 

Thickness Depth 
Description (feet) (feet) 

Top Soil 5 5 
Yell ow sand and yellow and red clay 8 13 
White and yellow clay 2 15 
Fine white sand 8 23 
Coarse white sand 13 36 
Coarse sand and e:ravel 6 42 
Coarse chalky san~dy clay 5 47 
Fine sandy chalky clay 5 52 
Fine sandy pink and yellow clay 5 57 
Yell ow sandy clay 5 62 
Yellow sandy clay 5 67 
Pink, white and yellow sandy clay 5 72 
Lavender and white and yellow clay 5 77 
Yell ow and white clay 17 94 
Soft sandy yellow clay 3 97 
Hard sandy yellow clay 12 109 
Soft white sandy clay 25 134 
Chalky white clay 10 144 
Soft white clay 20 164 
Fine white and brown sandstone 2 166 
Soft white chalky clay 27 193 
White sandstone 1 194 
Fullers earth 2 196 
Hard sandstone 5 201 
Soft sandy white clay 11 212 
Fine sandy white clay 7 219 
Green lime rock and sandstone, hard 10 229 
Fine white sandy clay 12 241 
Soft white limerock with streaks of sand-

stone 9 250 
Soft gray limerock 10 260 
Limerock with hard streaks 46 306 
Very hard and soft limerock 29 335 
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Samples of the rocks penetrated by well 8 (GGS 682 ; 18H8) were collected to a depth 
of 260 feet . Below 260 feet the rock samples were lost into a permeable zone in the lime
stones and could not be recovered. The samples collected were examined and described by 
the author as follows: 

Thickness 
Description (feet) 

MIOCENE SERIES (Undifferentiated) 
Sand: very pale orange (10YR8/2) to grayish orange 

( 10YR7/4), medium to very coarse grained, sub-
angular, poorly sorted; hematite sparse . . . . 15 

Sand: grayish orange ( 10YR7/4), fine to coarse 
grained, subangular, argillaceous fairly well sorted; 
interbedded sandy clay . . . . . . . . . . . . . . . . 67 

Sand: grayish orange (10YR7/4). fine to coarse grained, 
subangular, phosphatic, poorly sorted, argillaceous; 
white polished phosphate pellets common . . . . 25 

Clay : yellowish gray (SY7/2). fullers earth type, sandy; 
interbedded sand, fine to medium grained, sub-
angular. well sorted, clear quartz . . . . . . . . . . 10 

PARAROT ALIA 
Sand: white (N9), fine to medium grained, subangular, 

well sorted, clear quartz, weak argillaceous cement 20 
Sandstone: white (N9) to very pale orange ( 10YR8/2), 

fine to medium grained, subangular, well sorted, 
firm siliceous cement . . . . . ·. . . . . . . . . . . . . 10 

Sandstone: yellowish gray (5Y8/l ), flne to medium 
grained, subangular, well sorted, weak to flrm 
argillaceous cement . . . . . . . . . . . . . . . . . . . 19 

TAMPA FORMATION 
Sand: white (N9) to yellowish gray (5Y8/l ), fme 

grained, subangular, well sorted; interbedded 
sandstone and clay . . . . . . . . . . . . . . . . . 26 

Chert: yellowish gray (5Y8/l ), sandy . . . . . . . . . 10 
Sand: very pale orange ( 10YR8/2), very flne to fme 

grained. subangular, well sorted . . . . . . . . 11 
UNCONFORMITY 

OLIGOCENE SERIES 
SUWANNEE LIMESTONE 

Limestone : white (N9), fossiliferous, cherty, fum 
calcareous cement to fum siliceous cement . 20 

No samples . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 

Depth 
(feet) 

15 

82 

107 

117 

137 

147 

166 

192 
202 

213 

233 
332 

On July 8, 195 7 this well was test pumped at I, 199 gpm for 10 hours. During this test 
the water level declined only 6 feet . The test pump was removed and a turbine pump 
driven by a 100 hp electric motor was installed. This combination was producing about 920 
gpm in 1965 . 

The static water level on July 8, 1957 was 154 feet below land surface. On September 
29. 1964 it was 155 feet below land surface - a decline of 1 foot in 7 years. 

In 196l, Aael drilled its ninth well on South Cherry Street between Sixth and Eighth 
Streets. It was drilled by Layne-Atlantic Drilling Company to a depth of 359 feet and cased 
to a depth of 221 feet with 12-inch steel casing. The casing was cemented into place. Be
tween 221 feet and 359 feet the well is open hole in limestone. The driller's description of 
the materials penetrated during construction is given below: 
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Thickness 
Description (feet) 

Topsoil I 
Fine sand 2 
Red sandy clay 3 
Red sand 4 
Fine white sand 2 
Gray clay 12 
Red clay IS 
Yellow clay , soft with some sand 22 
Gray clay 17 
Gray clay with hard streak of sand rock 12 
Gray clay 12 
Gray clay with small streak of sand rock 20 
Blue clay 21 
Blue clav with fine white sand 21 
White cfay with small streak of limerock 4 
Brown limerock , hard 3 
No sample 2 
Flint rock , hard 13 
Brown limerock. medium drilling 9 
Brown lime rock with hard streak 1 2 
Brown limerock and clay 2 
Hard brown limerock 7 
No sample 2 
Brown limerock , hard 7 
Gray limerock 1 1 
No returns - limestone I 23 

Depth 
(feet) 

I 
3 
6 

10 
1::! 
24 
39 
61 
78 
90 

102 
12::! 
143 
164 
168 
171 
173 
186 
195 
207 
209 
216 
218 
225 
236 
359 

Upon completlon the well was test pumped at 1, I 20 gpm for 8 hours. The static water 
level was 165 feet below land surface. During pumping, the water level declined 35 feet to 
a depth of 195 feet . Then the test pump was removed and the 60 hp pump from well 6 
was placed in this well. It supplies about 500 gpm to the system. 

To meet increased water demands, Adel drilled its tenth well in 1964. This well was drill
ed by Layne-Atlantic Drilling Company to a depth of 390 feet and cased to 207 feet, with 
18-inch steel casing. Cement grout fills the annular space between casing and rocks from 
land surfa~e to 207 feet. The well is open hole in limestone from 207 to 390 feet . The 
driller's description of the material penetrated is given below: 

Description 

Yell ow sandy clay 
Fine sandy and yellow clay 
Red and white clay 
Yellow clay 
Coarse brown sand and yellow clay 
Yellow clay with little sand 
Sandy yellow clay 
Sandy white clay with some sandstone 
Sandstone with little limestone 
Limestone, sandstone and white clay 
Sand, limestone and clay 
Limestone with hard and soft streaks 

Thickness 
(feet) 

3 
9 

10 
10 
9 

22 
20 
10 
30 
30 
13 

224 

Depth 
(feet) 

3 
12 
22 
32 
41 
63 
83 
93 

123 
153 
166 
390 

The driller collected samples of the rocks penetrated by well I 0 (GGS 1218; 18H33) to 
a depth of 235 feet. The samples could not be recovered from below 235 feet. The samples 
from 0 to 235 feet are described below: 
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Thickness 
Description (feet) 

MIOCENE SERIES (Undifferentiated) 
Sand: white (N9) to very pale orange ( 10YR8/2), 

fine to coarse grained, subangular. fair sorted; 
hematite common; phosphate common at 
63-83 . . . . . . . . . . . . . . . . . . . . . . . . . 83 

Sandstone: white (N9) to yellowish gray (5Y8/l ), fine 
grained, subangular. well sorted; weak calcareous 
cement . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 

TAMPA FORMATION 
Dolomite: pale yellowish brown ( 10YR6/2). saccharoidal. 

sandy, firmly cemented ; interbedded white, sandy, 
fossiliferous limestone . . . . . . . . . . . . . . . . . . 45 

OLIGOCENE SERIES 
SUWANNEE LIMESTONE 

Limestone: white (N9), pure, fossiliferous . . . . . . . 20 
No samples . . . . . . . . . . . . . . . . . . . . . . . . . . . 158 

Depth 
(feet) 

83 

170 

215 

235 
393 

On November 18. 1964. well I 0 was test pumped at 1.571 gpm for 8 hours, during 
which the water level declined only 5 feet. Thus the specific capacity of well 19 for this 
pt:riod of pumping was about 3:!5 gpm per foot of drawdown. 

Hydraulic Propcnies 

On December 8, 1964, an aquifer test was made by recording the drawdown of water 
level in well 18H33 caused by pumping 900 gpm from well 18H5 located 700 feet to the 
south. Analysis of this data by the Theis ( 1935) nonequilibrium formula suggests that the 
transmissivity is about 1 ,600,000 gallons per day per foot (gpd per ft) and the storage co
efficient is about 0.002 (fig. 5). However, the water-level decline in the city of Adel well 
field (fig. 7) suggests that the average values in the area are much· lower. 

Effects of Pumping 

The amount of interference by a pumped well with nearby wells that tap the same lime
stones as the municipal wells at Adel can be estimated using the graph in figure 6. This 
granh shows the theoretical drawdown in water level caused by interference for wells spaced 
at distances of I 0 feet to I ,000 feet apart for a continuous pumping period of I 0 years at 
1.000. 5 ,000, and 10,000 gpm. With intermittent pumping, the theoretical drawdown would 
be less than that shown in figure 6. 

Declining Water Levels 

Water levels in a multiple-well field, such as at Adel, decline in a manner directly pro
portional to the rate at which the ·wells are pumped. Figure 7 is a graph that shows the de
cline in water level at the Adel Water Works located on the corner of West Third Street 
and North Maple Street near the center of the well field. Each measurement was made 
while the pumps were off and represents the approximate static water level at the time of 
measurement. 

The water level declined at a rate of 0 .08 foot per year from 1890 to 1940; 1.4 feet per 
year during the World War II from 1940 to 1945; and 0.6 foot per year from 1945 to 
1961. it has been declining at a rate of 1.6 feet per year. Since 1890 it has declined a 
total of 28 feet. 

Away from the center of pumpage the water level is relatively constant as shown by a 
graph (fig. 8) of the water level in the U.S.G.S. test well (18Hl6) in Adel. This well is lo
cated about 2,600 feet west of the city's Third Street well field . 

Quality of Water in Municipal Wells 

Water from the municipal wells at Adel is hard but otherwise of chemical quality suit
able for most present uses. Its dissolved chemical constituents are below the U.S. Public 
Health Service ( 1962) recommended maximum concentrations for drinking water. It is 
suitable for most industrial use as well as for domestic and municipal uses. Chemical ana
lyses of water from three of the municipal wells are given on table 4. 
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Figure 5. - Data plot for aquifer test of Suwannee Limestone at Adel. 
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Figure 6. - Theoretical drawdown at A del after 1 0 years continuous pumping. 
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Table 4. - ChemicaJ anaJyses of water from wells in Cook County, Ga. 11 

W..Nu....,. Mitlitr-.-llter 

field No. OGSNo. o.- Aquifw O..of T_...,.. Slice ..... Calcium Sadlum 
Call ....... -tec1 lliOal IFel ICal INa I 

,.._.._ .. ---_. ..... , 0.3 

1708 118 0t. Oistnuke Timpe .,,d Su-nw 5103/815 22 31 0 .1 45 .0 17 .0 4 .2 

17H15 Mrs. Ell iZII Hewtllom 5/03/85 20 12 .02 10 5.4 13 
F tou~• 

17H17 1312 RHd 8ingh11m Twnpe •nd Su-nw 11117/85 22 32 .00 45 18 4 .9 
St•t• P•k 

11G11 1423 Citv of Cecil Su_,nw 3/17/85 21 44 .02 27 12 3.8 

18H3 105 Brvent GMiunt T1mpe end Su_,nee 5 /04/85 25~ 34 .02 38 16 5.6 

18HI5 39 City of Adel Su-nnM•nd 3118/43 21 22 .04 48 19 5.1 
MetienM 

11H8 1112 •ci tv of Adel dO 4/18158 21 33 .28 53 16 4 .6 

11H115 City of Sp.r~1 ~Mil 4/21/85 21 315 .02 49 14 3.4 

11H11 .. DUSGS Tftt Well ~nee. Met,..,.,. 12/01114 22 30 .17 • 39 14 
end Oc:8le 

11H11 .. dO Su-n• 3/24/85 23 31 .31 91 J8 14 

11H11 .. " do MerienM 3/25/815 23 30 .23 • 34 14 

IIH16 .. • do Ocel• 3/28/81 77 1.0 178 73 32 

11H33 1211 Citv of Adel 11/17/85 22 26 .11 50 18 3.2 

11H31S 12114 1USGS T•t Well Tempe 6/11/8& 23 43 .10 24 16 9.4 

11H37 Adll Pl•ting P.o- Olii)Oie 11/17/85 22 13 .14 2.8 2 .0 6.5 
cluetion Co . 

11J1 110 L~¥V Grwn Tempe end Su_,nw 5106161 24 34 .03 31 8 .1 12 

1~ ... Town of Lenox Su_,nwend 4/21/85 23 37 .00 38 20 77 
Merienll8 

11J11 H-dSumner ClliPCII• 5 1015/81 22 80 .01 6 .0 2.7 6.4 

11J11 F .L . Fleming .._ttl om 5/015185 20 12 .02 7.6 2.7 5.0 

1108 ~rv Futcll do 5/04/85 20 6 .4 .02 .a 1.5 2.8 

11H1 115 Alton Mi~ HIWttlom md 5/04/815 19 4 .7 03 3.2 .7 3.4 
Cllipole 

11 Analyzed by U. S. Geologica) Survey. 

'lJ Recommended maximum concentration for area covered by this report (average maximum daily air 

8 From W.it . 1980. p . 43 

Dint . from 207-889 ft . 

clnt . from 227·243 h . Collecud •Iter pumpine 18 llours. 

"Int. from 312·378 h . •her puml)int 18 hours. 

•Int. from 4152-488 ft . 8fter 10 hours pumlline. 

1 Collected eftar pumpint 20 hours. 
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1.9 
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1 7 
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1.2 

1.3 

1.2 

1.9 

1.7 

1.0 

4 .6 

.2 

.4 

152 55 

0 

144 

142 

144 

144 

146 

144 

147 

156 

2 

151 

146 

49 

6 

3 

5 

.a 

78 

.0 

52 

75 

87 

85 

276 

256 

262 

610 

87 

4.8 

10 

7.2 

68 

.4 

20 

.0 

.4 

Olloride Fl ... oride Nm.tt 
ICII IFI INOal 

3.5 0 .5 0 .0 

25 

5 .0 

3.0 

6 .0 

4.8 

4 .0 

6 .0 

14 

14 

14 

30 

3.0 

7 .0 

8.5 

5.0 

36 

1.5 

10 

5 .5 

6.8 

.2 

.4 

.4 

.5 

.3 

.3 

.4 

.5 

.4 

.4 

.6 

.3 

.5 

.2 

.5 

.6 

.4 

.2 

.1 

.1 

51 

.1 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

9.3 

.0 

.0 

.0 

11 

7.5 

6.5 

IA-..ueet 
1eoec1 

232 

119 

220 

260 

289 

244 

542 

515 

524 

1020 

261 

183 

54 

174 

300 

122 

76 

26 

29 

. SpKiflcc.~· 
......._.tc.co31 d-lmi· 
Calcium ~ cromh• et 
....._._ cn-te 25•CI pH 

186 

117 

182 

193 

198 

182 

400 

376 

3110 

720 

199 

124 

14 

111 

176 

26 

30 

8 

11 

eo 
47 

70 

0 

50 

80 

66 

282 

258 

260 

802 

78 

0 

15 

0 

56 

0 

25 

6 

7 

:MO 

235 

380 

228 

351 

399 

:M2 

746 

712 

720 

1300 

390 

249 

89 

240 

480 

83 

120 

42 

49 

7.9 

4.4 

7.7 

7.9 

7.8 

7 .6 

7.7 

7.9 

7.6 

7.5 

7.6 

7.5 

7.8 

8.1 

4 .9 

8.1 

7.9 

6 .9 

5.5 

5.3 

5.8 

temperature of 17 .7-21.4•C) is 1.2 mg/1 ; recommended minimum is 0 7 mg/1 and optimum is 0 .9 mg/1. 
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Hydropn 
Sulfide 

Calor IH2SIImi/ll 

Orir*irlg w •• , Stenclordal 

0 

0 

0 

0 

0 

0 

2 

0 

3 

3 

3 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 .0 

.0 

.3 

.0 

.o 

.1 

.0 

.1 
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Figure 7. - Water-level decline in Adel at Third Street well field , 1891).1966. 
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City of Cecil 

In March 1965. the city of Cecil drilled its fust municipal well, 18G 18, at the southeast 
comer of Union and Rountree Streets (fig. 9). The well was drilled by Everett Drilling Com· 
pany to a depth of 308 feet and cased to a depth of 214 feet with 8·inch steel casing. 

Samples of the rocks penetrated by the well were collected by the driller and examined 
by the author. Description of these samples are given below: 

Description 
MIOCENE SERIES (Undifferentiated) 

Sand : mottled grayish·pink (5R8/2) to light red 
(5R6/6) . r;ne to very coarse-grained, subangular 
to subrounded. poorly sorted, argillaceous ... 

Sand : pale yellowish orange (IOYRS/6), fine to 
coarse.grained, subangular, poorly sorted, argil· 
laceous ...... . . . . . ... . .... . .... . . . 

Chert and sandy clay: mottled white (N9) to grayish 
orange ( IOYR7/4) . . . ........ . . . 

Sand: pale yellowish orange (10YR8/6), fine-grained, sub. 
angular, well sorted, argillaceous . .. ...... . 

Sand: very pale orange ( 1 OYRS/2), fine-grained, sub. 
angular, well sorted, argillaceous, calcareous . .. . 

TAMPA FORMATION 

Thickness 
(feet) 

20 

Limestone : yellowish.gray (5Y8/l ), sandy, flflllly cemented 

40 

5 

75 

25 

5 
5 
5 

No samples .. . . . . .. . ... .... . ... . . .... . 
Limestone : white (N9). fossiliferous, weakly cemented . . 
Limestone : pale yellowish brown (10YR6/2), sandy, dola. 

mitic , firmly cemented, dense .. . ...... .. . 
UNCONFORMITY 

OLIGOCENE SERIES 
SUWANNEE LIMESTONE 

Limestone : white (N9), fossiliferous, firmly cemented. 

45 

70 

Depth 
(feet) 

20 

60 

65 

140 

165 

170 
175 
180 

225 

295 

During construction of this well, electric resistivity and self·potential loss were made of 
the upper part of the well before the casing was installed. After completion, these two 
types of logs were made of the lower part of the well , and gamma·radiation and well 
diameter logs were made of the entire well. These logs show that this well taps the 
Suwannee Limestone (fig. 1 0). 

Hydraulic Properties • 
On March 15 and 16, 1965 , an aquifer performance test was made by measuring the 

drawdown of water level in well 18Gl8 caused by pumping the well at 53 gpm. The data 
were analyzed using the method developed by Ferris and others ( 1962). The transmissivity 
of the Suwannee Limestone at Cecil is estimated to be about 50,000 gpd per foot (fig. 11 ). 
The storage coefficient could not be determined. 

Quality of Water 

Water from the m· nicipal well at Cecil contains dissolved mineral concentrations that are 
well below the U.S . Public Healt Service recommended maximum limits for drinking water. 
A sample of the water was analyzed by the U.S. Geological Survey in 1965 . This analysis, 
which is given in table 4, shows the water to be moderately hard and suitable for munici
pal , most industrial, and irrigation uses. 

City of Lenox 

The city wells of Lenox produce from the principal artesian aquifer. A well drilled in 
1946 by Layne-Atlantic Company produces water from limestone of Oligocene age . Another 
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well drilled in 1957 by M. M. Gray Well Company produces from limestones of Oligocene 
and late Eocene age. Cuttings from this well were studied by S. M. Herrick, who prepared 
the following log: 

Description 

MIOCENE SERIES (Undifferentiated) 

Thickness 
(feet) 

Clay: mottled, sandy, limonitic . . . . . . . . . . . . . . . 20 
Clay : as above, with some interbedded limestone; gray 

to white, much calcitized, dense, sandy . . . . . . II 0 
Clay: pale brownish-gray, somewhat laminated, sandy, 

with some interbedded limestone ; white sandy . . . 80 
Lithology as above, with scattered tongues of dolomitic 

rock; light brown, saccharoidal . . . . . . . . . . . 40 
Dolomitic rock ; light brown, saccharoidal, somewhat 

fossiliferous, with impressions and molds of molluscan 
shells . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

OLIGOCENE SERIES (Undifferentiated) 
Limestone: cream to light-brown, somewhat dolo

mitized, nodular, fossiliferous at certain levels, with 
some Foraminifera . . . . . . . . . . . . . . . . . . . 200 

Pararotalia mcxic:ana var., Quinqueloculina sp. at 
260-270 feet 
Dictyoconus sp. at 410-420 feet 

EOCENE SERIES 
OCALA LIMESTONE 

Limestone: as above, but becoming white and 
chalkier at depth . . . . . . . . . . . . . . . . . . . . . 4C 

Lepidoc:yclina ocalana, Lepidocyclina sp. at 
490-500 feet 
Planulina kendrickmsis, Asterocyclina nassauensis 
at 490-500 feet 

Potentiomeaic Surface 

Depth 
(feet) 

20 

130 

210 

250 

260 

460 

500 (T.D.) 

The pQtentiometric surface shown in figure I is an imaginary surface representing the 
static water level (in feet above mean sea level) in wells tapping the principal artesian aquifer 
as measured in April 1966. It is useful in showing the general direction of ground-water 
flow in the aquifer system and in showing areas of recharge and discharge. Ground water 
flows from areac; of high potentiometric elevations toward areas of low potentiometric ele
vations in a direction generally normal to each contour. The general directions of ground
water flow in the upper part of the principal artesian aquifer in Cook County are shown 
by arrows in figure 1. 

High potentiometric elevations in southern and western Cook County suggest that appre
ciable rainfall percolates through the Miocene sands and clays to recharge the aquifer in 
these areas. The high potentiometric contours and steep gradient in northern Cook County 
indicate that water is moving into northern Cook County from a recharge area located to 
the northwest of the county. 

Data are inadequate to construct a potentiometric map of the hmestone aquifer in the 
Tampa Formation. However, water levels in the Tampa in Cook County are about the same 
as those in the upper part of the principal artesian aq ifer system shown in figure I. 

Quality of Water 

Samples of water from at least one well in each town and from numerous other wells 
that tap the Suwannee and Marianna Limestones were analyzed. In each well the water was 
hard, but of quality suitable for municipal, domestic, and most industrial uses. Chemical 
analyses of these water samples are given in table 4. 

Water in the Ocala Limestone is highly mineralized and of poor quality . 
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HYDROGEOLOGY OF THE TAMPA FORMATION AQUIFER 

Many wells in southern Cook County tap both the Tampa Formation and the Suwannee 
Limestone. but generally the Tampa is cased out. However, in northern Cook County where 
the Suwannee is deepest . many wells tap only the Tampa. 

The upper surface of the Tampa is verv irregular in Cook County. As shown in figure 
12 . the top ranges from 100 feet above mean sea level in southern Cook County to below 
sea level in northern Cook County . 

U. S. Geological Survey Test Well at Laconte 

In June 1965 the U.S. Geological Survey , as part of this cooperative project , drilled a 
test well (GGS 1264 and 18H36) at Laconte to determine the amount and quality of water 
available from the Tampa Formation . Samples of the rocks penetrated by the well were 
collected by the driller and later examined and described by the author. Descriptions of 
these samples are given below: 

Description 

MIOCENE SERIES (Undifferentiated) 
Clay: mottled to grayish orange ( JOYR7/4), sandy , 

hematitic ... . .. . ... . . . . .. ... .. . . . 
Sand and gravel : grayish orange ( IOYR 7 I 4) to white 

(N9), medium-grained sand to fine pebble gravel. 
subangular. poorly sorted; stained quartz . ... . 

Sand : mottled grayish orange pink ( 1 OR8/2) to very 
dark red (5R2/6), medium grained, subangular, 
fairly well sorted ; argillaceous hematitic . . ... . 

Sand : yellowish gray (5Y8/ I) , fine grained, subangular, 
argillaceous. well sorted, clear quartz; calcareous 
fragments common ; phosphatic . . . . . . . . . 

Sandstone: yellowish gray (5Y8/ 1 ), fine to medium 
grained. subangular, well sorted, clear quartz; 
firm to weak calcareous cement . . . . . . . . . 

Sandstone: yellowish gray (5Y8/ 1 ), fine to medium 
grained, subangular, well sorted, clear quartz; 
weak argillaceous cement . . . . . . . . . . . . . . 

TAMPA FORMATION 
Limestone : yellowish gray (5Y8/ I) , firmly cemented, 

fossils sparse , sandy . . . .. . . ... . . . ... . 

Thickness 
(feet) 

10 

25 

50 

20 

10 

43 

24 

Depth 
(feet) 

10 

35 

85 

105 

J 15 

158 

182 
(total depth) 

The well was drilled to a depth of 2 J 0 feet and cased to a depth of 198 feet , with 4-
inch steel casing. Upon completion of the test well , the author made electric-resistivity, self
potential and gamma-radiation logs of the well. The well casing is seated on the Tampa 
Formation and all of the water pumped came from a thin permeable bed at a depth of 
about 195 feet . The static water level was about 185 feet below land surface or about 10 
feet above the water-bearing bed. This water level was measured periodically during the 
study. and it remained nearly constant as shown by the graph in figure 8 . 

Hydraulic Properties of the Tampa Fonnation 

On June I 0. I 965 a 5 hp submersible test pump was installed. After pumping for only a 
few minutes at 50 gpm, the pump broke suction . The pumping rate was reduced by valves 
unt il the pump regained suction and pumped no air. The metered discharge showed that the 
pump supplied 21 .6 gpm continuously for about 20 hours without again breaking suction. 
This means that the specific capacity of the well is about 2.2 gpm per feet for this period 
of pumping, an. ~hat the maximum yield of the aquifer at Laconte is about 22 gpm. 
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Water-level recovery data from the pumping test were analyzed by the straight-line graph
ical method (Cooper and Jacobs. 1946). which is a modified form of the Theis (1935) non
equilibrium formula . The transmissivity was determined to be about 17.000 gpd per ft (fig. 
13). The storage coefficient was not determined . 

The maximum yield of wells that tap the Tampa Formation in Cook County south of 
Lenox generally is about I 0 to 20 gallon per minute. Their maximum yield increases north
ward from Lenox until. near Tift County , the maximum yield in some wells is as much as 
150 gpm. 

Quality of Water 

Ground water in the Tampa Formation at Laconte is moderat~ly hard to hard and suit
able for domestic. most industrial and irrigation uses. A chemical analysis of water from 
well 18H36 is given in table 4 . 

VOLUME OF GROUND·WATER FLOW 

The potentiometric map of the Suwannee Limestone provides a means whereby the 
volume per day of ground-water flow through Cook County can be estimated. The formula 
used in this comparison is Q = T I L, where 

Q = Volume of flow in gallons per day. 
T = Transmissivity of the aquifer. 
I = Hydraulic gradient in feet per mile (from fig. l ). 
L = Distance along a given contour in miles (from fig. I) . 

To determine the transmissivity of the Suwannee and Marianna Limestone , eight aquifer 
tests were conducted during this study on weJls in Cook County which tap the Suwannee 
and Marianna. Results of these tests suggest that the average transmissivity in Cook County 
for these two limestones is about 200,000 gpd per ft. As computed, the approximate volume 
of ground-water flow in the Suwannee and Marianna Limestones in Cook County is as 
follows : 

- Amount of water flowing south across 90-foot contour in 
northern Cook County (see fig. 1) . . . . . . . . . . . . . . 6,000,000 gpd 

- Amount of water flow ing north across 85-foot contour in 
southern Cook County . . . . . . . . . . . . . . . . . . . . . . 5,000,000 gpd 

- Amount of water recharginjl aquifer and flowing across 
80-foot contour in western Cook County . 7,000.000 gpd 

- Approximate total volume of water flow . . . . . . . . . . 18 ,000.000 gpd 

Using a transmissivity of 17.000 gpd per ft (page 79), the potentiometric map shown in 
figure I (the water levels in the Tampa Formation are about the same as those in the Su
wannee Limestone). and the formula Q = T I L, the volume of ground-water flow in the 
Tampa Formation was computed to be : 

- Amount of water flowing south across the 90-foot 
contour in northern Cook County (fig. 1) . .. .... . . 

- Amount of water flowing north across 85-foot 
contour in southern Cook County .. . .... .. .. . . 

-Amount of water rechargi'lg aquifer and flowing across 
80-foot contour in western Cook County ....... .. . 

-Total volume of water flow ... . .... . ..... . . . 

510,000 gpd 

425,000 gpd 

595 ,000 gpd 

1,530,000 gpd 

Data on wells in Cook County gathered during the investigation are tabulated in table 5. 
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Table 5. - Record of Wells in Cook County, Ga. 

..... O...Of~ Driller Dele Ntit"* 
No. eoftlllle .... ....__ ..... , .... , 
17GI O.F. Bunon W.B. Gr8Nm 2/1114& 226.7 

1701 A.M. AldllrrT\In O.Vit Or I. Co. 11114/62 232.2 

17010 Frank Gibbl Bithop Ori.Co. ··~- 220.6 

17011 USGS A.H. 4 U.S.G.S. 12/-/63 111 

17012 E.rn•• FloMra Bishop Ori .Co. 3103/66 ···-

17013 Co6 0.. Tech 0.. Tech 7J../66 --·· 

17H2 Bill Purv11 Bilhop Dri.Co. 1960 233.7 

17H4 M.H. Berryhill 1964 262.7 

17H6 J .T. Roundtr• R~ Brothen 1968 262.7 

17H6 Ml'l. Nell Purvit do 1960 223.0 

17H7 John Floundlft Friedl•ndlr 1960 247.6 

17H8 Bill Purvit Bilhop Ori.Co. 1963 232.6 

17Ht USGS A.H. 9 U.S.G.S. 12J../63 256.1 

17H10 doA.H. 10 do 12/--163 ·--

17H13 USGS T.W. 1 Tyton 6 Oeen 2J../66 ···-

I 17H16 Elhza Flounder 
I ··-- -- ~ -

I 17H17 R•d Bingham no.1 Cr ... y Ori .Co.
1 

B/-- /65 213.2 
S•••• Park 

I 

17H1t Reed Bulghem no.3 do 11/-- /fi6 216.2 
S1a1e Park 

Type otWell o..thof ~ .. Well,,_, Well ,.,.. 

Drilled 330 4 .6 

' 
do 240 4 

do -- 4 

Bored ·-- 4 

Drilled 234 4 

Cored 
Drilled 

96 4 

.. 
Bored 66 12 

Drilled 3fiO 4 

do 278 4 

do 287 4 

do 3fiO 4 

do 263 4 

Botld 73 4 

do 36 4 

Drilled 140 4 

Bored 64 12 

Drilled 230 4 

do -- 4 

--- · 

-. 
DIIJdl10 w ... L...e ......... ..... ..... ,, U..of "-111 8M OGS No. 
lu.-C'-1 D••of w ... _._, .... , _,_. 

v 
116.0 147.14 4/18/66 Domes lie: Cuninga c:ollecled 

GGS118 

163.7 162.36 4/18/66 do 

·-·- 141 .68 4/18166 do 

-- ..... ·-·- Ominga collected· 
filled in 

GGS1200 

187 1471RI 3103166 Domes lie: Cuninga collected 
GGS1106 

--·· ···- -·- Drilled •••• hoi• 
filled in-Cuninga 

·collected 
GGS1 .. 

- ··-· ·-·· o.mm.r8Y 101 

-- 171.85 4/19/66 Domellic 

·- 179.64 -- do 

--· -- --· do Could not ,_,. 
Mt•IIWI 

120 162.82 I 4/11166 do 

226 163.79 4/19/66 do 

·-·-· --· --· Cuui,. collect_. . 
filled in 

GG$1201 

·- ·- ..... - -- ~ 
GGS1202 

..... ··-· ·-- Cuni19 c:ollec~~ 
Electric end 
r-vl• 

' GGS1422 

·-·· I 28.0 1/9/66 Gernme-r8Y 101 

192 I 13S 9H 6S Public Cullil9 collected·Eiec:· 
I Supply lric end <iemm~H'8Y 
I I I. l OJ7.S> 

I GGS1362 

-- ·· I 4/19/66 I do Cu11i19 collected 
GGS1470 

- -· - --



- ·-- ---- --- -----
17J1 T.E. Rutland Lynch Oti.Co. 10/-·155 do 206 2 84 281RI 10/·· /55 Dom~tic 

17J2 USGSA .H.18 U.S.G.S. 12f../63 206.6 Bored 4 Cuttinga collected-filled In 
GGS1203 

17JJ USGS T.W. 3 Tyson 8o 0..110 3/-- /65 Otilled 140 4 Cuttings collected-Electric 
lind G..-nmany loga-
filled in 

GGS1424 

1101 Dave Jackson W.B. Grehl!lm 1946 220111 do 232 6 215 uttl1191 collected 
GGS114 

1802 Wendl!ll Best Bishop Oti.Co. 6/-- /64 240.8 do 260 4 180 160.24 4118/66 Oom~tic8o 
lrrig~~tion 

1803 Joe Allerman 188.9 do 225+ 4 ···- , 107.12 4118/66 Domestic& 
Stock 

1804 Gary Hendcock do Irrigation 

1805 J .T. Dougherty Ro- Brothe" 3/-- /64 do 10 do 

1806 M.T. Taylor Merdith Brm. 1951 do 401 12 150+ 1601RI 1951 do 

1107 C.l . Sirmans do 4/--/55 do 287 6 190 1501RI 41--/55 do 

11GB J11mes E. Massey do 349 6 181 1661RI Domestic 8o 
'itock 

w 1109 Stuckey Candy Co Devis Dri .Co. 3/-- /64 245.2 do 285 4 157.78 4118/66 Public Supply 
w 

Oomestic6 I 18010 Joe Attison do 1f../64 225 .1 do 300 4 136.96 4/21166 
Public Supply 

18012 USGS A. H. 1 U.S.G.S. 12/-- /63 222.4 Bored 57 4 Cutlinge collected-filled 
in 

GGS1204 

18013 A.H. 2 do 12/-- /63 229.0 do 57 4 do 
GGS1205 

18014 A.H. 22 do 121--/63 227 .5 do 4 do 
GGS1208 

18015 A.H. 29 do 12/--/63 232.8 do 27 4 do 
GGS1207 

18016 A.H. 3 do 12f.-/63 158 do 41 4 do 
GGS1208 

18017 A.H. 11 do 12/-- /63 237 do 89 4 do 
GGS1209 

18018 City ol Cecil Everett Oti.Co. 2/--/65 244.4 Drilhtd 308 8 214 158.30 3/16/65 Public Suppl Cuuings collected·Eiec:-
tric and G.mma·ray 
logs 

GGSI423 

11019 Otis Forsautte do 12/20/65 231 .0 do 230 4 213 1571RI 12/20/65 I Pubhc Suppl Cuninga collected 
I GGS1497 

L8020 Burris Whitehurst l Creasy Drl Co 2/23/66 229.2 do 230 4 l 192 I. 1J11RI '1/23/66 

1 
Oomest1c do 

GGS1580 
-------



11021 Gr.ty Wtlitehunt do 2/24/66 229.2 do 296 4 110 136.26 4/18/66 do 
GGS1681 

11022 Mont .l'ti01.Co. IHole do 
No.261 

11166 240.0 do 106 4 ·--· ··· ·- .. ... Cutlinga collected-filled 
in 

GGS1U7 

11023 Butrit Whitehunt R-Broth•• 1964 220.7 do 296 4 240+ 134.34 4/21/66 lrr9tion 

11G24 FletchM''a Feeder e-•n Dri .Co. 
Lot 

61-/66 ··- do 180 4 • 1171RI b . .. /66 Stock Cuttifttl collected 
GG$1-

11021i Ciry of Cecil no.2 do 1966 ·- do 230 4 ···-· ·-- ---- Public Supply do 
GG$1663 

11H1 Ciry of Adel uyne-Adentic: 1943 239.4 do 376 12 211 ··-· -- Well .a.ndolled 

11ta Ciry of Adel no.6 do 1946 238.1 do - 12 231 159.61 4/22/66 Public: Supply Cuninga cottecw.d 
GGS122 

11H3 llryent Gealuna GrehemARi._ 1/30/46 274.8 do 211 4 202 197.86 4/20/66 Don. tic do 
GGS106 

11H4 Ciry of Adel Gr•y Ofi .Co. 1931 240.8 do 3116 10 171 ..... ---- Well .a.ndolled 

11H& do uvne·Atlentic 1940 240.8 do 376 12 211 172.67 4/22/66 Cuttiflll c:ollel:* 
GGS3I 

11 .. do 1926 ·- do 321i 10 ...... -···· 
___ ., 

Welt .. !dolled 

1- do Leyne-Atlentic: 
w • 

18ti7 230.1 do 3il 16-12 2li3 150.16 4/22/66 Public Supply Cuni:f: colfec:C8d-
... , for 10 houn . 
7 .. 157-yieldld ',. 
IPift'dr-*-'lh. 

GGSeB2 

1IHI do 1893 --- do 220 4.5 -- 1~1RI ·- See Ge.GeoiJ!utwy 
8ull .15,p.63 

11H10 Relph Lendley w.e. Grlhlm - 271.0 do 100 6 60 551RI --· Domestic Cuttinga collel:* 
001111 

11H11 J .W. Cenon 1944 ··- Bored 46 12 - - ···· ....... "--rewiOI 

Hl H12 Wollie MtCrene 1960 ... -. do 43 12 -- ..... -··· Gemme-revlot 

18H13 Ciry of Adel Leyne·Atl•ntic J/ .. /61 239.6 Drilled 369 16 253 163.2 4/22/66 Publ oc Supply T•ted fat I hn . .yielded 
1 120 IPift'dr-*-' 
31ft. 

11H14 do White A Co. 1907 240.6 do 675 10 60111 150.9CRI 8/28/42 SH w.ter-Supply hper 
341,p.146 

11H16 Coty of Sperks 1908 236.3 do 407 8 3liO+ 167.60 4/20/66 do 

11H16 USGS Tell Well ~rr Ori.Co. 1964 241 .4 do 866 8 207 164.16 

I 
4/20/66 Obwrv•toon Cuttinga collec:_,_Eiec:· 

I 
end ..,_.,..., ICJII, 
c.~;~ 101.Fiowmet• 
tnt ,RecordN on well 

GG$966 

18H17 Dan Goay Merdoty Bros. 1955 ..... do 610+ 8 110 l 2101RI 1955 lrrogiltoon,Oom . 
a. Stock 

- - -- - -- -- ·-- - - - - -- -



· - ·-· - - - ---- -- ---- - -
11H11 E.J . Betts Steven Southern 1955 do 440 6 2!iO 601RI 1955 lrr i g;~t ion llr 

Stock 

11H11 G.C. Henry Bishop Dr i.Co. 1956 257 .1 do 3!M 4 150 177.50 4 /20/66 Domestic llr 
Stock 

11H20 Mu. E. Mathis Ste-rt Brothers 5f.- /64 do 210 84 1351RI 5f../64 do 

11H21 L.O. O.ugherty Bishop Ori .Co. 216.9 do 300 4 1B2.75 4/20/66 do 

11H22 Steve Summer 1959 do 6 lrrigetion, 
Oom.llrStock 

11H23 City of S,.rks ll•yne-Atlentic 4/--/48 232.~ do 497 8 3!M 157 .30 4/20/66 Public Supply 

11H24 State of Georgie Merrell Grey 6/29/60 271 .5 do 302 6 224 186.09 4119/66 do Cuninga collected 
1-75 Rnt Ste. GGS829 

11H25 USGS A.H. 8 U.S.G.S. 121--/63 236 .7 Bored 107 4 CUttlngt collected-
filled In 

GGS1210 

11H2e A.H. 26 do 121--/63 246.2 do 22 4 do 
GGS1211 

18H27 A.H. 20 do t2H63 255 .0 uo 107 4 do 
GGS1212 

11H21 A.H. 12 do 121--/63 238.0 :to 84 4 do 
GGS1213 

Vol 1IH2t A.H. 2S do 12/--/63 250.0 do 11 4 do "" GG$1214 

1IH30 A.H. 13 do 121--/63 262.8 do 88 4 do 
GGS1215 

11H31 A. H. 23 do 121-/63 260.5 do 11 4 do 
GG$1218 

11H32 A.H. 24 do 12/--/63 261.2 do 11 4 do 
GG'11217 

18H33 City of Adel layne-Atlant ic 10/--/64 240.1 Drilled 393 18 207 162.80 4/22/66 Public Supply Cuttinga collected-Eiec-
tric end ...-w-rey 
logs-OW enelylia 1 1 I 
11/615 

GGS1218 

18H34 W.C. Petterson Bishop Ori .Co. 1956 242 .0 do 4 164 .36 4/20/66 Oomettic 

18H36 USGS T.W. 2 Creasy Ori.Co. 61--165 2618 do 210 4 189 184 .64 4/20/66 Observation Cuttings collected-Eiec-
RICorder tric end gllr'IWIW-tiY 

logs 
GGS1284 

18H37 Adel Pletong Bishop Ori.Co . Bored 98 to OW enelyala 11117166 
Production Co. 

18H38 Mont .Phosp Co. Cren y Dri.Co. 236.0 Drilled IBS 4 Cuttinga collected-filled 
Hole no.26 on GGS1S89 

18HJ9 W.S. Fletcher do 31--/66 260.8 do 300 4 202 181 85 4120/66 Domesttc l!o Cuttinga collected 
Stock GGS159t 



11tt40 R.E. SUipllne do 7/WJ/66 274.0 do 311i 4 240 117.43 7/WJ/66 do do 
GGI1631 

11tM1 Co4 Gil . Tech 0.. Tech 7/- /66 -· do • 4 - - -··· eun~ntt co~-....tllled 

'" GGI1887 

11tMZ hul~n Cr-.y Drt .Co. anfi/68 ·- do 320 4 210 1lOIRI 8/25166 Domeltic eun1,. collected 
GGS1871 

11HQ Olart• Mlltlit do 9/01166 - do 300 4 :110 1711RI 1/01168 do do 
GGSttn 

1111 ~a.~ R-lrottlen :> <\3 a:u do 211 4 221 186.60 4/11166 do do 
G~ 

1112 Cily of uno• UV~ANIItic 1946 212.4 do 411 I - 217.72 4/11/20 Public Supply Cubintl coltec .... CIIe ::1: Qeol.loc*y 
lull .p.1311 

GGI2I 

1113 do M.M. a.., 11- /57 188.1 do 101 - 211 - - do C41nifllt CllllltctMICAL8221 
~ 

1M Slete Hlp.-y Dept. do &lOB/flO 211.1 do 311 • * 201.13 4111116 do Cun~n~t collectld 
•·71·••... I GGI83D 

1M Uncia Coneolidlned - una - do 410 4 - 110.01RI - do c-.......,., toe. Will 
School .............. 

1117 J.F. HiMOn s_,•oe. 3/24/64 286.0 do 2i3 4 220 1 •. 14 4/11168 oan.tic 

1 .. E.B . ...._ Bilhop Ori .Co. - 286.0 do - 4 - 112.&8 4111/M do 

1 .. Mr. •own -- 11166 278.0 do 410 4 310 114.43 4/11/tl6 do 

18.110 J.C. Holt Ectw.rdl 8f01. 11/-/63 319.0 do li60 4 341 228.08 4111168 do 

11.111 W.R. lincM¥ Winten Hdw.Co. 11M2 281 .3 do - 4 at 211.46 4/20/M et.Nition Electric,~ ... 

~- flow ...... 

11.112 .._,., Gtey - 1960 - do 2UI 4 200 - - Domeltic 

11.11J T.V. Hien Bilhop Ort.Co. 81- /62 26U do 210 4 212 171.25 4119/66 do 

11114 USGSA.H. 16 U.S.G.S. 12/- 163 261.7 Bored 12.5 4 - - - eun~ntt c:olllctld-fllled 
in 

GGI1211 

11111 do 11 do 12/-163 311.6 do 10.1 4 - --- - do 
GGS1220 

11111 - do 19 do 12/--/63 158 do - 4 - -- - do 
GGS1221 

11.117 USGS T.W.4 TytOn 6 DNn 21-166 237 Drilled 188 4 - · - · - do 
GGS1222 

11111 ~rdS...mner st-t &rot. 101--/63 --· Jened 216 4 li6 64.801RI 5/WJ/66 DorneltiC 

11111 F .l . Fleming ·- -- 231 Bored 

I 
48 12 --- 3.16 2108/66 do 

11121 Lake Vi- Churdl Bilhip Ori .Co. 1108/66 296.0 Or oiled 360 4 312 205.89 4111168 Public Supply I Cuni,. collected 
GGS16'16 
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18J23 Sincleor Ser .Ste. 

11J2- Co3 Ga. Tech 

1901 

1902 

1903 

190-

1905 

1901 

1907 

1901 

1909 

W.E. Croy 

R.T. Futch 

C.N. Wood 

USGS A.H.21 

do 5 

do 6 

Harry Fulch 

19010 Mont .Phosp.Co. 
No. 24 

19011 Freddi• King 

19H1 

19H2 

19H3 

19H-

19H5 

19H6 

19H7 

19H8 

19H9 

Alton Mien 

W.J . McMillen 

USGSA.H.7 

do 14 

do 15 

do 27 

do 28 

USGS T.W.6 

Co2 Ga Tech 

Ewrett Dri.Co. 

Ga. Tech 

Bishop Ori.Co. 

Rowe Brothers 

Truluck Ori.Co. 

Winters Hdw.Co. 

U.S.G.S. 

do 

do 

Creny Ori.Co. 

W.B. Grllhem 

Bishop Ori .Co. 

U.S.G.S. 

do 

do 

do 

do 

Creasy Ori.Co 

Ga Tech 

11 Water lev~ lollowed by IRl " " reported" 

2J.-/OO 

7/21/00 

3J../62 

1958 

12/ .. /63 

do 

do 

1915 

1965 

8/23/00 

2/05/-6 

4/--/62 

12/--/63 

do 

do 

do 

do 

1965 

7J../00 

292.8 

241 .0 

207.0 

174 .1 

175. 

180. 

247 

254.8 

336.9 

184 .3 

193. 

216.5 

196. 

229.2 

223 

do 

do 

do 

do 

do 

do 

Bored 

do 

do 

Bored 

Drilled 

do 

Bored 

Drilled 

Bor•d 

do 

do 

do 

do 

Drilled 

do 

318 

95 

270 

370 

179 

172 

87 

23 

27 

25 

50 

73 

220 

57 

48 

93 

27 

126 

94 

4 

4 

4 

-3 

4 

12 

36 

4 

4 

8 

--
.. 
4 

.. 
4 

.. 

4 

266 

155 

150 

100• 

194 

12 

-_ I 

-- ;1;_~-2 l -- 4/22;;;: -

1 

153.85 

127.79 

1121RI 

6 .05 

12.20 

1601RI 

141RI 

160.29 

4/21/00 

4118100 

1/29/65 

11117/65 

8123166 

2/05/46 

4/20/66 

' ... 

---- ---- -------, 
do 

Oomustic 

du 

do 

do 

Comet tic 

do 

do 

do 
GGS1582 

Cut lings collected-Elec
tric log-filled in 

GGS1582 

Cuttings collected-fUitd 
in 

GGS1223 

do 
GGS1224 

do 
GGS1225 

Electric log 

QWAnelyaia 

Cuttingt collecttd-fllltd 
in 

GGS1590 

Cutlingt collecttd 
GGS1680 

do 
GGS115 

Cultingt collecttd-fllled 
in 

GGS1226 

do 
GGS1227 

do 
' GSt:z-.&ll 

do 
GGS1229 

do 
GGS12JO 

Cuttings collec:ttd-Eiec
tric.gernma-rey IOgt· 
lilted in 

GGS1361 

do 
GGS1845 
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Figure 13. - Data plot for aquifer test in. Tampa Fonnation at Laconte. 
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OTHER MINERAL RESOURCES 

Deposits of fuller's earth clay . phosphate , and sand are present within the county. 
Nearly pure clay similar to fuller's earth was found in the Miocene deposits above the 

Tampa Formation over most of northern and western Cook County . The clay occurs in an 
8- to I 0-foot thick layer at a depth of 70 to 80 feet below land surface (about altitude 
200 feet) . X-ray diffractograms made by Dr. Ray Gennillion (written commun., December 
31. 1963) show that sepiolite and attapulgite are the principal clay minerals. Montmorillonite 
also is present. Sever ( 1964, p . 17) shows the bulk density to be about 30.4 pounds per 
cubic: foot and the oil retention to be 90.1 percent. 

Five surface samples of clay were submitted to research laboratories to be tested for use 
in making ceramic products such as brick . tile , and similar items. The~ clays proved to be 
unsuitable for use as the primary body component in such products because of high vitri
fication temperatures, poor color. and very high shrinkage. The detailed laboratory reports 
are available for inspection at the Georgia Department of Natural Resources, Earth and 
Water Division, Room 400, 19 Hunter Street, S.W., Atlanta, Georgia. 

Numerous white polished pellets of phosphate were observ.ed near the base of the Haw
thorn Fonnation in cuttings from auger holes drilled in southern Cook County. This zone 
is about 5 to I 0 feet thick and generally contains less than 10 percent phosphate pellets. 
Gamma-radiation logs were made of 62 dug and bored wells in an effort to delineate the 
deposit. Figure 12 shows the area in Cook County thought to be underlain by this deposit. 
Chemical analyses of the phosphate are not available. 

Sand deposits as much as 30 feet thick occur adjacent to Little River in western and 
southern Cook County . Those in western Cook County are being mined. A hole was auger
ed through the terrace sands on the east bank of Little River on the north side of Georgia 
Highway 37 and samples of the sand were collected for sieve analysis. The results are 
shown in table 6. 

Table 6. - s;eve analyses of sand from flood plain of Little River. western Cook County , Ga. 

::.,. Aa:umulet.w .--t ntt.~MII 
Size &.mpte intMQI, in f.et Mfow ..,...,rf_ 

1. 5 5-10 10-15 15 - 20 20-25 25-30 

.. 0.0 0 .0 0 .0 0 .1 0.0 0 .0 

8 .0 .0 .0 1.7 .0 .0 

16 . 1 . 1 .1 3.4 1 ... 3.1 

I 30 1.7 8.9 13.9 17.5 18.3 20.6 

50 
I 

6.2 52.6 65.0 73.5 65.3 71 ... 

70 19 ... 76.1 84.2 92.8 81 .7 87.4 

100 46.3 87.4 91 .2 96.9 89.1 93.1 

1CO 76.6 94.5 95.4 99.0 95 .1 98 .9 

200 92.5 98.0 98.4 99.7 98.3 99.6 

Pen 100.0 100.0 100.0 100.0 100.0 100.0 

The old terrace deposits adjacent to Little River in southern Cook County contain up to 
0.5 percent heavy minerals, but the mineral concentrations appear to be too low grade and 
too scattered to be minable. However, these heavy minerals might be developed as a by
product from sand mining. 
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SUMMARY AND CONCLUSIONS 

The limestones beneath Adel and most of Cook County contain drinkable water to a 
depth of only about 400 to 500 feet. Wells that tap these limestones obtain most of their 
water from a few thin, highly permeable zones rather than from the entire rock thickness. 

The Ocala Limestone at Adel and probably throughout all of Cook County contains wa
ter of quality unsuitable for drinking. Wells should not be drilled deep enough to tap this 
aquifer. 

Most "deep wells" tap the Suwannee and Marianna Limestones which are capable of 
yielding as much as 2,000 gpm to w~lls. They contain water that is hard but which is suit
able for municipal, irrigation, and most industrial uses. In northern Cook County many 
"semi-deep" wells tap the Tampa Formation which is capable of yielding only about 20 to 
150 gpm to wells. At places, wells which tap the Tampa yield a mixture of fine sand and 
water. The water, ·hough hard, is otherwise of quality suitable for domestic use. The 
yield of "shallow wells" is variable and the water generally is corrosive and at places con
tains appreciable dissolved iron. 

The volume of ground water flowing through the Suwannee and Marianna Limestones in 
Cook County and available for development to properly spaced wells and well field» is es
timated to be about 18,000 gpd. That in the Tampa is estimated to be about 1,500,000 
gpd. 

The water level in wells at the Adel Third Street well field has declined 38 feet since 
1890. It is presently declining at a rate of about 1.6 feet per year. 
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