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University, Alabama
March 14, 1963

Honorable George C. Wallace
Governor of Alabama
Montgomery, Alabama

Déar Governor Wallace:

I have the honor to transmit the manuscript of a report éntitled
“Geology and Ground-Water Resources of St. Clair County, Ala-
bama, a Reconnaissance’’ by Lawson V. Causey, with the request
that it be printed as Bulletin 73 of the Geological Survey of Ala-
bama.

According to the report, the chief sources of water for wells and
springs in the county are the Conasauga Formation, Cambrian and
Ordovician dolomites, Floyd Shale, and Pottsville Formation. The
Ordovician limestones, Fort Payne Chert, Ste. Genevieve Lime-
stone, Gasper Formation, Hartselle Sandstone, and Bangor Lime-
stone, which have smaller areal extent, also yield large quantities
of ground water to wells and springs. The quality of the ground
waters is ‘generally good; however, the hardness of water from
some of the aquifers, the sulfurous odor of water from a few wells
that penetrate the Conasauga Formation, and the high iron con-
tent of water from the Floyd Shale and Pottsville Formation may
require treatment of the water for some purposes.

Ground water from wells and springs is the source for most domes-
tic, stock, industrial, and public supplies in St. Clair County. The
estimated daily average ground-water withdrawal in 1960 was

1,825,000 gallons.

( (% e
Philip E. LaMoreaux o4
State Geologlst
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GEOLOGY AND GROUND-WATER RESOURCES
OF ST. CLAIR COUNTY, ALABAMA

A Reconnaissance

By Lawson V, Causey

ABSTRACT

St. Clair County, in northeastern Alabama, includes an aréa of 641 square
miles in the Tennessee section of the Valley and Ridge physiographic province.
A small area in the northwestern part of the county is in the Cumberland Platean
section of the Appalachian Plateaus. Geologic formations that crop out in the
county range in age from Early Cambrian to Pennsylvaman and consist chlefly
of sandstone, shale, dolomite, and limestone.

Most of the wells and springs yield water from the Conasauga Farmation,
dolomites of Cambrian and Ordovician age, Floyd:Shale, and Pottsville Form-
ation, However, the Ordovician limestones; Fort Payne Chert;- Ste. Genevieve
Limestone, Gasper Formation, and Hartselle Sandstone undifferentiated; and
Bangor Limestone, which have relatively smaller areal extent, yield large quan-~
tities of ground water to wells and springs.

The Conasauga generally yields less than 10 gpm (gallons per minute) of
water to wells, and as much as 470 gpm to springs. The Cambrian and Ordo-
vician dolomites yield as much as 150 gpm of water to wells, and as much
as 2,200 gpm to springs. The Ordovician limestones yield as much as 100 gpm
of water to wells, and as much as 400 gpm to springs. The Ste. Genevieve,
Gasper, and Hartselle undifferentiated yield as much as 250 gpm of water to
wells, and as much as 1,500 gpm to springs. The Bangor yields adequate water
to wells for domestic and stock supplies, and as much as 1,500 gpm to springs.
The Floyd yields as much as 30 gpm of water to wells. The Pottsville yields
as much as 130 gpm but generally less than 50 gpm of water to wells.

Ground water from wells and springs is the source for most domestic, stock,
industrial, and public. supplies. The estimated daily average ground-water usage
from wells and springs 'in St, Clair County in 1960 was 1,825,000 gallons. Do-
mestic and stock use was about 450,000 gpd (gallons per day), industrial use,
396,000 gpd, public supply was about 967 000 -gpd, and rural school use about
12,000 gpd.

The quality of ground water from the principal aqiiifers in St. Clair County is
suitable for many uses; however, the hardness of water from some of the aquifers,
the sulfurous odor of water from a few wells that penetraie the Conasauga Form«
ation, and the high iron content of water from the Floyd Shale and Pottsville



2 GEOLOGY AND GROUND WATER, ST. CLAIR COUNTY

Formation may require treatment for some uses. The median hardness of waters
from the aquifers ranges from 45 to 200 ppm (parts per million). The iron content
of 4 water samples from the Pottsville Formation ranges from 0.59 to 3.4 ppm.
The median temperature of ground water from wells and springs in St. Clair
County is 61°F.

INTRODUCTION

A continuing study of the ground-water resources of Alabama
is being made by the U.S. Geological Survey in cooperation with
the Geological Survey of Alabama. An important phase of this pro-
gram is a series of reconnaissances being made to obtain general
information on the geology and the occurrence, availability, and
quality of ground water. This report gives the results of one of
these investigations. Data in this report should be of particular
interest to those responsible for planning the development of
ground-water .resources. For example, information is given that
will aid industries in the preliminary investigation of potential
plant sites, municipalities in the development of additional ground-
water supplies, and water-well drillers.

Ground water from wells and springs is the source for most
domestic, stock, industrial, and public supplies in St. Clair County.
Ground water is the principal source of industrial water supply for
Avondale Mills at Pell City, Ragland Brick Co. and National Ce-
ment Co. at Ragland, and municipal water supply at Acmar, Ash-
ville, Branchville, Margaret, Odenville, Pell City, Pinedale Shores,
Ragland, Springville, and Steele. A part of the municipal supply
for Leeds in Jefferson County is obtained from spring Z-7 in St.
Clair County.

Geologic formations that crop out in St. Clair County range in
age from Early Cambrian to Pennsylvanian and consist chiefly of
sandstone, shale, dolomite, and limestone. The Conasauga Form-
ation, Cambrian and Ordovician dolomites, Floyd Shale, and Potts-
ville Formation, which have large areal extents in the county, are
the sources of water for most of the wells and springs. However,
the Ordovician limestones; Fort Payne Chert; Ste. Genevieve Lime-
stone, Gasper Formation, and Hartselle Sandstone undifferentiated;
and Bangor Limestone, which have relatively small areas of out-
crop, yield large quantities of ground water to wells and springs.
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LOCATION AND ECONOMY OF AREA

St. Clair County, in northeastern Alabama, has an area of 641
square miles and in 1960 had a population of 25,388 (fig. 1). The
principal municipalities are Ashville, the county seat, Pell City,
Ragland, Springville, and Odenville.

The economy of St. Clair County is based on agriculture and
industry. The principal crops are com, cotton, truck crops, and
timber. Dairying and cattle farming are of increasing importance to
the economy of the area. Avondale Mills at Pell City, Ragland
Brick Co. and National Cement Co. at Ragland are the principal
industries in the county; however, many residents of St. Clair
County commute to work in Calhoun, Etowah, and Jefferson Coun-
ties.

PURPOSE AND SCOPE

The purpose of the investigation in St. Clair County was to
determine the occurrence, use, and quality of ground water, and to
describe the relation of ground water to geology. The objectives
of the study were to:

1. Inventory all industrial, municipal, school and selected
domestic wells to determine thexr location, construction, depth,
source of supply, water level, yleld and use (pl. 1, table 3).

2. Inventory selected springs to-determine their location,
source of supply, discharge, water temperature, and use (pl. 1,
table 3).

3. Make periodic measurements of water levels in wells and
maintain continuous water-level gages on wells to determine sea-
sonal fluctuations (figs. 5-7).

4. Make periodic measurements of discharge from spring M-8
at Springville to determine seasonal fluctuations (fig. 8).

( 5. Compile a generalized geologic map of St. Clair County
pl. 2).

6. Determine the thickness, character, and water-bearing
properties of the formations (table 2).

7. Make a study of the chemical quality of ground water in
St. Clair County (fig. 9 and tables 1 and 3).

8. Obtain generalized data on economic geology.

This investigation was begun in July 1960 by the U.S. Geo-
logical Survey in cooperation with the Geological Survey of Ala-
bama. The work was under the direct supervision of W. J. Powell,
district geologist in charge of ground-water investigations in Ala-
bama.
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PREVIOUS INVESTIGATIONS

A reconnaissance of ground water in northern Alabama was
made by W. D. Johnston in 1928-29. The results of this study were
published in 1933 as Alabama Geological Survey Special Report
16, “‘Ground Water in the Paleozoic Rocks of Northern Alabama,’’
which contains data on 48 wells and 19 springs in St. Clair County.

Reports describing the geology of St.Clair County include
four reports of the ‘Alabama Geological Survey—Special Report 9,
“The Valley Regions of Alabama, Part I, on the Coosa Valley
Region,”’ by Henry McCalley; Special Report 14, *‘Geology of Ala-
bama,’’ by G. I. Adams, Charles Butts, L. W. Stephenson, and C.
Wythe Cooke; Specml Report 19, ““Iron Ore Outcrops of the Red
Mountain Formation in Northeast Alabama,"’ by Ernest F. Burchard
and Thomas G. Andrews; and Bulletin 61, ‘‘Geology and Coal Re-
sources of the Northeast Part of the Coosa Coal Field, St. Clair
County, Alabama,”” by Howard E. Rothrock—and U.S. Geological
Survey Bulletin 1087-E, ‘‘Stratigraphy and Uranium Content of the
Chattanooga Shale in Northeastern Alabama, Northwestern Georgia,
and Eastern Tennessee,” by Lynn Glover.

TOPOGRAPHY AND DRAINAGE

St. Clair County lies almost entirely within the Tennessee
section of the Valley and Ridge province. A small area in the north-
western part of the county is in the Cumberland Plateau section of
the ‘Appalachian Plateaus (U.S. Geol. Survey, 1946).

The topography ranges fromrolling to hilly terrain in the south-
eastern part of the county, to valleys and ridges that trend north-
eastward in the central and northwestern part. The rolling to hilly
terrain is underlain by dolomite and shale; and the valleys are
underlain almost entirely by limestone and shale. The ridges are
composed chiefly of resistant sandstone and chert. Maximum re-
lief in the county is about 1,000 feet, and the highest points are
about 1,500 feet above sea level in the northwestern part of the
county.

The county is drained:by the Coosa, Cahaba, and Little Ca-
haba Rivers and their tributaries (pl. 1). The northwestern, north-
ern, and northeastern parts are drained northeastward by Big Canoe
and Permeter Creeks and their tributaries; the eastern and south-
eastern parts are drained eastward and southeastward by Beaver,
Shoal, Bridge, Trout, Broken Arrow, Fishing, and Dye Creeks and
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their tributaries; the southern part is drained southward by Kelly
Creek and its tributaries. The creeks listed above are tributaries
of the Coosa River. The Coosa River flows southwestward along
the southeast edge of the county and forms a common boundary be-
tween St. Clair County and Calhoun and Talladega Counties to the
east.

The southwestern and western parts of the county are drained
southwestward by the Little Cahaba River, Little Black, Big Black,
and Black Creeks, tributaries of the Cahaba River. The Cahaba
River flows for a short distance through the southwestern part of
the county, and the Little Cahaba River heads in the valley-north-
east of Leeds and flows southwestward and out of the county to

the Cahaba River.

CLIMATE

The climate of St. Clair County is mild, characterized by
relatively large amounts of rainfall, high humidity (except during
autumn), and temperatures that are moderately high during the
summer. The average annual precipitation, determined from 41 years
of record at the U.S. Weather Bureau station near Ashville, is 55.39
inches. The rainfall is relatively uniform throughout the year;
monthly averages exceed 3 inches.

WELL- AND SPRING-NUMBERING SYSTEM

The numbering of wells and springs in St. Clair County is
based on the Federal system of land subdivision which divided
the public land into townships approximately 36 square miles in
area. In the well- and spring-numbering system used in this re-
port, the townships of St. Clair County are designated by letters,
in alphabetical order, beginning with ‘“A’’ in the northeast town-
ship. The wells and springs within a township are numbered con-
secutively, each number being prefixed by the letter identifying
the township; for example, F-1, F-2, F-3 (fig. 2).

ACKNOWLEDGMENTS

Acknowledgment is made to the employees of the St. Clair
County Board of Education for supplying information on school
wells, and to the owners and the officials of the water departments
of Acmar, Ashville, Branchville, Leeds, Margaret, Markeeta, Oden-
ville, Pell City, Pinedale Shores, Ragland, Springville, Steele,
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Avondale Mills, National Cement Co., and Ragland Brick Co. for
furnishing information on wells and springs and use of water.

Acknowledgment is made also to H. W. Peerson Drilling Sup-
ply Co. and W. C. Chapman Drilling Co. of Birmingham, Virginia
Well and Supply Co. of Atlanta, Ga., and C. R. Killian Drilling
Co. of Boaz for supplying driller’s logs and other information on
wells, and to the many residents of St. Clair County who supplied
information on wells and springs, use of water, and other pertinent
data.

GROUND WATER
SOURCE

Ground water is the water below the land surface that occurs
in the zone of saturation—a zone in which all the pore spaces and
voids of a rock are filled with water. Ground water is derived from
~ precipitation, and in St. Clair County the precipitation consists
of rainfall and occasionally small amounts of hail, sleet, or snow.
Part of the precipitation is carried away by surface streams, part
is evaporated directly, and part seeps downward into the soil to
become subsurface water. Some of the water entering the soil is
returned to the atmosphere by evaporation or transpiration, and
some moves downward to the zone of saturation to become ground
water,

Water seeping down through the soil first enters a zone of
aeration, which lies between the land surface and the zone of
saturation (fig. 3). A part of the water entering the zone of aeration
is used to satisfy soil-moisture requirements, being held in this
zone by molecular forces, which counteract the force of gravity,
and a part seeps downward into the zone of saturation. All openings
in the zone of saturation are filled with water, and it is from-this
zone that wells and springs yield water.

OCCURRENCE AND MOVEMENT

Ground water occupies pores, fractures, and solution openings
in the rocks. The size, shape, and distribution of the openings
differ greatly from place to place, and they control the storage
and movement of ground water.

The porosity or percentage of open space in soil and rock
determines the amount of water the material will hold. Porosity
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depends upon the shape, arrangement, degree of sorting, cement-
ation, and compaction of particles in a deposit. In consolidated
rocks, it depends also on the extent to which mineral matter has
been precipitated or removed through solution by seeping water,
and on the number of joint cracks and other openings a rock con-
tains.

The permeability of a rock is a measure of the rate at which
water is transmitted through a unit cross section under a unit hy-
draulic gradient. Clay generally has a high porosity but a low
permeability because its pore spaces, though numerous, are very
small. Sand and gravel have a lower porosity than clay but have a
higher permeability because the interconnected open spaces are
larger.

Ground water moves in response to gravity and differences in
head, and is retarded primarily by friction and molecular attraction.
The movement of ground water is generally in the direction of
regional dip of geologic formations. Ground water in St. Clair
County moves generally southeastward; however, there are many
local variations caused by pumping or structural and hydrologic
irregularities.

WATER-TABLE AND ARTESIAN CONDITIONS

Water is contained in a water-bearing unit or aquifer under
either water-table or artesian conditions (fig. 4). Under water-
table conditions water in an aquifer is unconfined and is under
atmospheric pressure. The aquifer functions much like a storage
reservoir. Precipitation may enter the water-table aquifer directly
in areas of outcrop, causing a rise in water level and a temporary
increase in storage. The upper surface of the zone of saturation
is called the water table. This surface is not level but is sloping
and has irregularities comparable with those of the land surface.
The shape and fluctuations of the water table are dependent upon
the topography, rock structure, porosity, permeability, the amount
and distribution of recharge and discharge to the system, and other
factors. Water that enters an aquifer in its outcrop area seeps
slowly downward to the water table in response to gravity. Within
the aquifer, the water may move through inclined beds and become
confined above and below by relatively impermeable beds, thus
there is a change from water-table to artesian conditions. However,
artesian aquifers need not crop out at the land surface, as they
may receive recharge by-interaquifer movement of water. The water
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in an artesian aquifer is under pressure, the head being equal to
the weight of the vertical column of water that extends from the
water table to the point at which the head is being measured, less
the losses due to friction. Artesian wells do not necessarily flow;
they flow only when the altitude of the land surface is lower than
that of the piezometric surface. The piezometric surface is the
surface to which the water from a given aquifer will rise under its

full head.

Artesian conditions prevail in most parts of St. Clair County
and flowing wells can be developed in topographically low areas
of outcrop of the Pottsville Formation. Data were obtained for five
wells, R-5, -9, S-10, W-5, and X-18, which have flows of 5 gpm or
less (table 3).

WATER-LEVEL FLUCTUATIONS

Fluctuations of water level in wells and changes in discharge
from springs are caused by precipitation, pumpage from wells and
springs, changes in atmospheric pressure, earthquakes, earth and
ocean tides, and loading of the land surface.

Water-level fluctuations in wells in St. Clair County are, in
most cases, seasonal or cyclic and are related directly to pre-
cipitation. Water levels in areas unaffected by pumpage are high-
est during late winter or early spring because of the continuous
and large amount of recharge from precipitation and the low evapo-
ration rate, Waterlevels are generally lowest. during autumn because
of the small amount of precipitation and the high rate of evaporation
and transpiration.

During the investigation in St. Clair County, water levels
were measured in four wells to determine the fluctuations. A re-
cording gage was maintained on well S-2 (fig. 5), which taps shale
and sandstone beds of the Pottsville Formation, at Ragland Brick
Co. in Ragland. The water level in the well fluctuates in response
‘to precipitation and pumping in the area. The water level in the
well begins a gradual rise about 2 to 4 hours after precipitation
occurs. Steep abnormal declines of the water level, shown in figure
5, reflect pumpage from nearby well S-14. A recording gage was
also maintained on well BB-2 (fig. 6), which is finished in a fault
zone in limestone and shale at Avondale Mills in Pell City. The
water level in this well fluctuates mainly in response to precipita-
tion, which causes an immediate rise of the water level-after pre-
cipitation ceases the water level declines but at a slower rate.
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Periodic water-level measurements were made in wells W-2
and BB-3 (fig. 7). The water levels in wells W-2 and BB-3, which
are developed in the Floyd Shale, fluctuate chiefly in response to
precipitation. However, the sharp declines of the water level in
well W-2in March and June 1961 (fig. 7) are attributed to the with-
drawal of water from the well.

The discharge from most of the spmngs‘m St. Clair County
varies con51derably in response to precipitation. The discharge
from spring M-8 (fig. 8) at Springville ranged from 900 gpm (gallons
per minute) on October 26, 1960 to 2,200 gpm on April 5, 1961.

RECOVERY OF WATER

Ground water is discharged in St. Clair County by pumping
from wells and flows from wells and springs. Wells in the area
are commonly drilled but there are also many dug wells. The quan-
tity of water available from wells depends on the penetration of
water-bearing fractures or other openings in the bedrock.

Under natural conditions a state of dynamic equilibrium exists
in an aquifer, developed over a long period of time in response to
natural recharge and discharge. Pumping from a well penetrating
the aquifer creates artificial discharge and the aquifer must adjust
as a result of this condition. As pumping lowers ‘the water level
in the well, water from the surrounding aquifer moves toward the
well and produces a cone of depression with the pumped well at
the center (fxg 4). The lowering of the water level may be rapid
when pumping is started, but it gradually declines until the pump-
ing- water level becomes nearly stationary, provided the well is
pumped at a rate within the capacity of the aquifer to transmit
water, If this capacity is exceeded, the water level will continue
to lower and the yield will decrease to the capacity of the aquifer.
Data for 248 wells and 25 springs are given in table 3 and their
locations are"shown on plate 1.

DRILLED WELLS

Most of the ground-water data in this report were obtained
from a study of 19 7selected drilled wells. Wells are commonly 6
inches in diameter but range from 2! to 10 inches in diameter.
Depths range from 25 to 875 feet; however, only about 15 per-
cent of the wells exceed 200 feet in depth. Casing is commonly
installed through the soil zone and seated in bedrock, and the
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18 GEOLOGY AND GROUND WATER, ST. CLAIR COUNTY

lower part of the well is left open. Some wells drilled in fractured
zones are cased completely and may include some petforated cas-
ing, Sample logs for wells S-7, $-8, R-5, and BB-3 are given in
table 4, and drillers’ logs for 18 wells are given in table 5.

The yields from 21 wells in the county, determined from 6
bailing tests, 11 pumping tests, and 4 reports, range from 2 to
250 gpm. The information concerning the yields from these wells
is as follows:

Length of
Yield Method of Drawdown test
Welt {gpm) determination? (feet) (hours) Date

B- 3 250 P 83 24 9. =57
B~ 5 150 P 60 24 3-26-54
C-5 65 B 4 - 7- 60
S 2 7 B 1600 - —————
S-3 100 P 110 24 6- <53
S-4 80 P 90 : 1 —————
S« 7 110-130 P 84 24 12-28-55
S- 8 90-100 P 80 24 12- 755
S-12 30 R —_— —— m———— '
S-13 17 R - —— e————
S-14 26 P 130 24 —————
w-14 2 B - - 12-30-41
W-15 2 B — - 12- 441
W-16 30 P —_ —_— 3-16-44
AA- 7 18 R —_— —_— 5=26-47
AA- 9 15-20 R - — 1960
AA-10 24 B —_— —_— 3=17-57
BB-1 150 P - 48 3= ~42
BB- 2 200-250 P 30-40 120 ——mm
BB- 3 26 P - 157 24 2-25-46
CC~ 7 20 B - - 1956

' Method of determination: P, pumping test; B, bailing test; R, reported.
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DUG WELLS

Dug wells supply a large part of the ground water used for
domestic and stock supplies in rural parts of the county; however,
many of these wells fail to supply sufficient water during late
summer and fall. Data were collected for 51 dug wells. They are
of large dimensions, generally 2 to 3 feet in diameter, and are
excavated in unconsolidated deposits to depths that range from 11
to 50 feet. Tnese wells may or may not be lined (or cased) de-
pending on the character of the material penetrated; however, un-
lined wells tend to cave and are more subject to pollution from
surface seepage.

Some of the dug wells have been deepenea or replaced by
deeper drilled wells during the past 10 years in order to obtain
sufficient water.

SPRINGS

Springs are numerous in St. Clair County, and many flow more
than 200 gpm. Springs are a source of public water supplies at
Acmar, Ashville, Branchville, Leeds in Jefferson County, Mar-
keeta, Pell City, and Springville Thirteen of 25 springs invento-
ried during the investigation discharge from openings in the Cam-
brian and Ordovician dolomites. Based on periodic measurements
made during this investigation, spring M-8 at Springville had a
minimum discharge of 900 gpm on October 26, 1960, and a maxi-
mum discharge of 2,200 gpm on April 5, 1961 (fig. 8). It discharges
from the Cambrian and Ordovician dolomites and is the largest
known spring in the county. The discharges from 25 selected
springs and dates of measurements or estimates are as follows:
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. Discharge Method of

Spring (gpm)8 determination ' Date

E- 5 1,500 M 6- 861
E- 8 230 M 6- 861
F-7 75 E 10-27-60
J-9 630 M 6- 8-61
J-11 1,500 M 6= 861
K- 1 470 M 6= 8-61
K- 3 670 M 6= 8-61
L- 9 25 E 11-22-60
M- 1 50 E 9-14-60
M- 6 80 M 6= 8-61
M- 8 1,670 M 6~ 761
M-10 690 M 6- 8-61
N-1 50 E 12- 6-60
0-1 700 M 6- 7-61
P-1 10 E 11-15-60
P- 2 240 M 6- 8-61
V-2 60 M 6= 8-61
V-9 200-400 R e e
w- 8 125-250 R e e
X- 2 80 M 6- 7-61
Y- 5 20-60 R “ e
Z- 3 8-20 R N
Z- 7 400 E 6~ 7-61
BB- 6 800 E 8-16-60
BB-12 800 E 8-16-60

' Method of determination: M, measured; E, estimated; R, reported.

USE OF WATER

Ground water from wells and springs is the source of most
domestic, stock, industrial, and public supplies in St. Clair County.
In most parts of the county ground-water supplies are adequate for
present needs; however, demands for water at Acmar, Markeeta,
and Pinedale Shores exceed the quantities available during the
dry season. The estimated average use of ground water in St. Clair
County in 1960, in gallons per day, is as follows:
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Domestic and stock supplies ..........cocooiviiiiiiiiininnnnn. 450,000
Industrial supplies Sibtotal 450,000
Avondale Mills........ccooovviiiiiiiiiiiiiiiiniiin e, 250,000
National Cement Co. .......coovvcvvivverieviviinriiineecce e 90,000
Ragland Brick Co...cocvvvivviniiiiiiniiniciniinnniiienn 6,000
Others .oooeviiiiiiiiicct e ... 50,000
Subtotal 396,000
Public supplies

ACINAT ..ottt e 22,000
Ashville.coovviiinniiiininnin. S R TP PP 100’000
Branchville oo rer s eeean e vnen veareeh 6 ,OOO
*Leeds (Jefferson County).....cccocoveriiinirinnennnn. R 320,000
Margaret .........ccccoevvviiiinniiiiin 25,000
Markeeta ........coooviiiviieiiniiiiiiiiii e 8,000
Odenville .....cccoovevviiieiiiiien SO PP UOPPTPRRIPRN 22,000
Pell City..cocccovvivivnneniiiiiniicnen ettt v 275,000
Pinedale Shores ...................... rererrereeetrbbarararrestaiaany 6,000
Ragland .......cccceveiviiiiininiiinincneecp e e 81,000
Springville .....cooveerviiiiiiiiiiiii v . 65,000
Steele .oooiiiiiit i < .27,000
Others ...oooevvviieviiieinnnns e e e e e —aaaeee s e e s eaes 10,000
Subtotal 967,000

Rural school supplies
Chandler Mountain ........ccccoocviiiiiinniinniciniininieees 1,700
Coal Cityeriiiiiiiiiiiiiiiiici e 2,000
Greenfield......c.cccvveernnnen. e e reteeeeesarin e e asaasaeeeneeinaaeas 1,500
Moody ...ooovvvvvinnnnen O 6,500
Riverside .......cccooveivccrinniiiiiice, SRR 300
Subtotal 12,000
Total 1,825,000

* Partial supply from spring in St. Clair County. Additional supply
from wells in Jefferson County.
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The National Cement Co. at Ragland is the only known in-
dustrial consumer of water from streams in St. Clair County. Their
daily use of surface water during 1960 was about 470,000 gallons.

QUALITY OF WATER

All natural waters contain dissolved mineral matter. Pre-
cipitation, even before it reaches the ground, dissolves small
quantities of gases from the atmosphere. After reaching the ground,
it begins to dissolve minerals from the soil and rocks. The amount
and kind of minerals dissolved in ground water may vary greatly
from place to place, depending primarily on the types of minerals
in the soil and rocks over or through which the water moves, the
presence of carbon dioxide or oxygen, the temperature of the water,
and the length of time the water has been in contact with the rock.
The most common mineral constituents in ground water are silica,
aluminum, iron, manganese, calcium, magnesium, sodium, potassium,
bicarbonate, carbonate, sulfate, chloride, fluoride, and nitrate

(table 1).

Drinking water 'standards have been established by the U.S.
Public Health Service (1962) for interstate carriers; these or simi-
lar standards, have been adopted by many states. Water conform-
ing to these standards is suitable for many uses. The following
discussion, which is not inclusive, summarizes briefly the chemi-
cal properties and mineral constituents of water that are usually
considered in selecting a supply for drinking water.

Iron or manganese in water, even in small quantities, is ob-
jectionable because they stain plumbing fixtures and laundry yel-
lowish brown to reddish brown or black. A concentration of more
than 0.3 ppm (part per million) of iron or 0.05 ppm of manganese
is considered excessive in drinking water or public water supplies.

Magnesium contributes to the hardness of a water and salts
of magnesium in excessive quantities will have a laxative effect
on persons not accustomed to drinking the water. Magnesium should
not exceed 125 ppm.

Sulfate should not exceed 250 ppm. Salts of sulfate are a
laxative and a quantity equal to that in 1 liter of water containing

1,000 to 2,000 ppm sulfate constitutes an average dose (Rainwater
and Thatcher, 1960, p. 279).
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Chloride in large concentrations makes the water unfit for
many uses. Chloride should not exceed 250 ppm.

Fluoride is a minor constituent of ground water; however, it
may cause mottling of children’s teeth. According to U.S. Public
Health Service standards (1962), supplies should not contain more
than 0.8 to 1.7 ppm of fluoride depending on the annual average of
maximum daily air temperatures.

Nitrate in water has considerable significance as an indication
of pollution anditmaybe a contributing factor to a condition in
babies known as methemoglobinemia (Maxcy, 1950, p. 265). The
U.S. Public Health Service standard (1962) lists 45 ppm as the

maximum concentration that should be present in a water supply.

Hardness is a property of water attributable chiefly to alkaline
earths, principally calcium and magnesium. Hardness is an indi-
cation of the soap-consuming capacity of the water and, indirectly,
an indicator of the scale-forming tendency of the water when used
in boilers. Water having a hardness less than 61 ppm, is soft; 61
to 120 ppm, is moderately -hard; 121 to 180 ppm, is hard; and in
excess of 181 ppm, is very hard.

Specific conductance is the ability of a solution to conduct
an electric current, and is a general indication of the amount of
mineral matter dissolved in a water. The dissolved solids, in parts
per million, in natural waters of moderate mineral content may be
computed approximately ‘by multiplying the specific conductance
by 0.6. Dissolved solids should not exceed 500 ppm.

~ The pH is a measure of the water’s acidity or alkalinity. The-
oretically, a meutral water has a pH of 7.0. Progressive values on
the pH scale below 7.0 denote increasing acidity and progressive
values above 7.0 denote increasing alkalinity.

CHEMICAL ANALYSES

The hardness and chloride concentration of water were de-
termined by field chemical analyses for 221 samples from wells
and springs in St. Clair County (table 3). Chemical analyses were
made of water from 10 wells and springs by the U.S. Geological
Survey, Quality of Water Branch Laboratory at Ocala, Fla., and
analyses by private laboratories were available of water from 5
wells (table 1). Field analyses are only approximations and may
have some error; however, they are useful in a general comparison
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of hardness and chloride content of water from different geologic
formations. Any apparent discrepancies in values of hardness and
chloride between table 1 and table 3 are due in part to seasonal
changes in the quality of the water caused by changes in ground-
water recharge and to differences in laboratory and field tech-
niques. The information obtained from the chemical analyses
indicates:

1. The quality of ground water from the principal aquifers in
St. -Clair County is suitable for many uses; however, because of
the hardness and the high iron content of water from some of the
aquifers, treatment may be required for some uses. A sulfurous
odor is reported from some waters from the Conasauga Formation.

2. The iron content of water from 15 wells and springs ranges
from 0.02 to 3.4 ppm (table 1). Water from the Pottsville Formation
generally has iron in excessive amounts. In some parts of the.
county, the ‘Hartselle Sandstone yields water that contains ob-
jectionable amounts of iron, an example is water from well B-3
which contains 1.8 ppm of iron.

3. The chloride content of water from wells and springs in
St. Clair County is relatively low (tables 1 and 3). The median
chloride content of water from each of the aquifers is 7 ppm or
less (fig. 9). The maximum chloride concentration of 131 ppm in
water from well V-1, which is finished in the Floyd Shale, is con-
siderably less than the limit recommended by the U.S. Public
Health Service (1962).

4. The fluoride content of water from 12 wells and springs is
low. It ranges from a trace in water from wells S-7.and S-8 to 0.5
ppm in water from well C-3 (table 1).

5. The hardness of water from wells and springs sampled
ranges from 10 ppm in water from the Pottsville Formation to 2,870
ppm in water from the Floyd Shale (tables 1 and 3). The median
hardness of water from the aquifers ranges from 45 ppm in the Ste.
Genevieve Limestone, Gasper F ormauon, and Hartselle Sand-

stone undifferentiated, to 200 ppm in the Conasauga Formation
(fig. 9).

6. The magnesium and nitrate contents reported in table 1
are less than the recommended limits of the U.S. Public Health
Service (1962). The concentration of sulfate and dissolved sohds
exceeds the recommended limits in well C-3.
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PARTS PER MILLION
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Figure 9.—~Median hardness and chloride content of water from wells and springs

in St. Clair County.
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7. The median temperature of ground water in St. Clair County
is 61 °F (tables 1 and 3).

GEOLOGY

The generalized geologic map of St. Clair County (pl. 2) was
modified from the geologic map of Alabama (Adams . and others,
1926), the geologic map and sections of Greasy Cove, Ala. (Bur-
chard and Andrews, 1947, pl. 2), and the geologic map of a part
of the Coosa coal field and adjacent areas, St. Clair County, Ala.
(Rothrock, 1949), by reconnaissance geologic mapping.done on U.S,
‘Geological Survey topographic quadrangles.

The consolidated rocks that crop out in St. Clair County range
in age from Early Cambrian to Pennsylvanian. The rocks have
been gently folded into northeastward-trending anticlines and
synclines complicated by thrust faults. The complete Ordovician
section is not present everywhere, as the Cahaba Barrier, describ-
ed by Butts (Adams and others, 1926, p. 118 and pl. 27), extends
from southwest to northeast across the center of the county. The
Chickamauga Limestone is the only formation of Ordovician age
present northwest of the barrier. A more complete section of the
Ordovician occurs southeast of the barrier. The Cahaba fault (pl.
2), which probably has a displacement of several thousand feet,
is in the approximate position of the Cahaba Barrier. The fault
has brought the Rome Formation of Early Cambrian Age in contact
with the Pottsville Formation of Pennsylvanian age.

The unconsolidated deposits of clay, sand, and gravel adjacent
to the Coosa River are not mapped.

GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES

A generalized section of the geologic formations in St. Clair
County and their water-bearing properties is given in table 2.

CAMBRIAN SYSTEM
ROME FORMATION

The Rome Formation of Early Cambrian Age consists of red
and green shale interbedded with green to tan thin-bedded sand-
stone. It crops out in a narrow band which extends from the county
line 2 miles north of Greensport southwestward to about 2 miles
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north of Leeds (pl. 2). The Rome is exposed in a road cut along
county road 20 about 2 miles northwest of Greensport. No wells or
springs in St. Clair County are known to yield water from the Rome
Formation. '

CONASAUGA FORMATION

The Conasauga Formation of Middle and Late Cambrian Age
overlies the Rome Formation and consists of about 1,000 feet of
gray and dark-green shale interbedded with thin layers of gray
limestone and dolomite. It crops out in the northeastern part of the
county in two broad bands (pl. 2). The soils formed on the Cona-
sauga Formation are generally clayey and poorly drained, and the
topography is flat to gently rolling. Dug wells penetrating the sub-
soil generally have small yields and some become dry in late
summer or fall. Most drilled wells that penetrate layers of limestone
and dolomite yield sufficient water for domestic supplies. Most of
the water developed in the Conasauga Formation occurs at a depth
of less than 200 feet. Five drilled wells at Pinedale Shores fail
to supply sufficient water during the summer. The wells yield from
about 5 to 30 gpm. Springs K-1 and P-2 flow from openings in the
Conasauga-and discharged 470 and 240 gpm on June 8, 1961; these
large flows probably are due to local structure. Wells L-4, L-10,
L.-19, M-5, and spring P-1 yield water that has a sulfurous odor.
The hardness of water from the Conasauga Formation ranges from
20 to 598 ppm and has a median of 200 ppm, determined from 39
analyses (fig. 9).

CAMBRIAN AND ORDOVICIAN SYSTEMS

KETONA(?), COPPER RIDGE, AND CHEPULTEPEC
DOLOMITES UNDIFFERENTIATED

The Cambrian and Ordovician dolomites, which overlie the
Conasauga Formation in St. Clair County, include the Ketona(?),
Copper Ridge, and Chepultepec Dolomites. They consist of light-
to dark-gray medium- to thick-bedded dolomite, which weathers to
a cherty clayey subsoil. The water-bearing properties and lith-
ologies of the dolomites are similar, and are undifferentiated in
this report. The Cambrian and Ordovician dolomites crop out in
'several northeastward-trending bands in the northwestern half of
the county and in a broad area adjacent to the Coosa River in the
southeastern part. The Pell City fault, southeast of Pell City, has
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a maximum displacement of 2,500 feet (McCalley, 1897, pt. 2,
p. 32) and rocks of Cambrian and Ordovician age are in contact
with the Floyd Shale of MlSSlSSlpplan age (pl. 2). The dolomites
contain chert which is abundant in the residuum overlying bed-
rock.

Thirteen of 25 springs and many of the wells inventoried dur-
~ ing the investigation yield water from openings in the dolomites.
Springs flowing from the dolomites are F-7, K-3, L-9, M-6, M-8,
M-10, N-1, O-1, X-2, Y-5, Z-3, BB-6, and BB-12. Flows range from
about 8 to 2,200 gpm. The town of Springville obtains its water
supply from spring M-8, which between October 1960 and June 1961
had a minimum flow of 900 gpm on October 26, 1960, and a maxi-
mum flow of 2,200 gpm on April 5, 1961. Acmar, Ashville, Branch-
ville, Markeeta, Pell City, and Avondale Mills at Pell City, also
obtain their water supplies from springs issuing from the dolomites.
The town of Steele obtains its' water supply from a drilled well that
yields 150 gpm of water from fractures and solution cavities in the
dolomites. The hardness of water from the Cambrian and Ordo-
vician dolomites ranges from 12 to 408 ppm and has a median of
119 ppm, determined from 56 analyses (fig. 9).

ORDOVICIAN SYSTEM
LONGVIEW, NEWALA, AND ODENVILLE LIMESTONES

The Longview, Newala, and Odenville Limestones of Early
Ordovician Age are mapped as one unit in this report (pl. 2). The
Longview and Newala are present in a narrow valley that extends
northeastward from Leeds in southwest St. Clair County through
Odenville to Greensport. The only known outcrop of Odenville
Limestone in the county is in the same valley one-third mile east

of Odenville.

The Longview overlies the Cambrian and Ordovician dolomites
and is composed of light-gray thick-bedded cherty limestone. and
dolomite. Overlying it is the Newala, a pure dark- to pearl-gray
thick-bedded limestone containing some dolomite. The pearl-gray
color predominates and is characteristic of the Newala in St. Clair
County. The Oderiville Limestone, which overlies the Newala,
consists of about 50 feet of argillaceous and siliceous dark-gray
fine-grained cherty limestone. The Longview, Newala, and Oden-
ville Limestones yield adequate water for domestic supplies and
will probably yield larger quantities of water to wells that penetrate
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fractures and solution cavities. The hardness of water from the
limestones ranges from 14 to 294 ppm and has a median of 164
ppm, determined from 11 analyses (fig. 9)

MOSHEIM, LENOIR, AND LITTLE OAK LIMESTONES

The lower Ordovician Mosheim, Lenoir, and Little Oak Lime-
stones are mapped as one unit in this report (pl. 2). These for-
mations are present in the valley from Leeds to Odenville, and the
Lenoir continues northeastward to Greensport. The Little Oak also
is present in the valleys and along the northwestern flanks of the
ridges southeast of Ragland and northwest of Pell City. Where
the Mosheim is present it overlies the Odenville and consists of
about 50 feet of blue-gray thick-bedded compact and brittle lime-
stone. The texture of the Mosheim is a typical vaughanite as seen
in a railroad cut half a mile west of Odenville. The Lenoir uncon-
formably overlies the Mosheim southwest of Odenville and uncon-
formably overlies the Newala northeast of Odenville. The Lenoir
may be seen along the northwestern flank of a ridge at Greensport
and in a railroad cut 1 mile east of Odenville. It consists of about
500 feet of dark-gray medium thick-bedded finely crystalline lime-
stane. The Little Oak Limestone unconformably overlies the Lenoir
Limestone southwest of Odenville and unconformably overlies the
Frog Mountain Sandstone of Devonian age along the ridges south-
east of Ragland. The Little Qak in St. Clair County is composed
of 50 to 500 feet of dark-gray thick-bedded coarsely crystalline
limestone. It may be seen in a quarry 1% miles southwest of Rag-
land. The National Cement Co. at Ragland pumps about 100,000
gpd (gallons per day) of water from the quarry.

The city of Leeds in Jefferson County obtains a part of its
water supply from spring Z-7in St. Clair County. The spring issues
from openings in the Lenoir or Little Oak Limestone and has a
reported yield of about 400 gpm. Wells P-11, P-12, and P-13 at
Odenville yield water from the Lenoir Limestone. In 1928, well
P-11 was ‘“***pumped at 10 gallons a minute without a noticeable
drawdown.’’ and well P-13 ‘‘***yjelded 40 gallons a minute for 50
hours with a maximum drawdown of 20 feet.’’ (Johnston, 1933, p.
303). The town of Odenville obtains its water supply from well
P-12 which has a reported yield of about 100 gpm. The hardness
of water from the Mosheim, Lenoir, and Little Oak Limestones
ranges from 34 to 216 ppm and has a median of 124 ppm, determin-
ed from 11 analyses (fig. 9).
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CHICKAMAUGA LIMESTONE

The Chickamauga Limestone of Ordovician age crops out in
narrow bands in many places throughout the northwestern half of
St. Clair County (pl. 2). The Chlckamauga differs considerably in
hthology from place to place in the county. In the central part it
consists of about 200 feet of red and (or) green shale, red coarse-
grained sandstone, and gray thin- to thick-bedded argillaceous
limestone. North of Steele, the Chickamauga is 650 feet thick and
the basal part includes a layer of conglomerate contalnmg chert
gravel (Adams and others, 1926, p. 120). This layer is known as
the Attalla Chert Conglomerate Member. No wells. or springs in
St. Clair County are known to yield water from the Chickamauga
Limestone.

SILURIAN SYSTEM
RED MOUNTAIN FORMATION

The Red Mountain Formation of Silurian age crops out in five
areas in the northwestern part of St. Clair County (pl. 2). The
formation varies considerably in lithology and thickness but it
generally becomes thinner southeastward in the county. In the
northern part of the county, the Red Mountain consists of 400 to
500 feet of brown, red, and green shale containing ferruginous beds
in the lower half of the formation and brown fine-grained thin- to
thick-bedded sandstone in the upper half. Along the crest of a
ridge 3 miles southeast of Ashville, it consists of about 50 feet
of gray totan thin- to thick-bedded sandstone that is stained brown
and interbedded with shale.

Wells C-3 and M-7 yield water from the Red Mountain Form-
ation. Well C-3 was drilled to a depth of 875 feet to explore iron
ore. It had.a reported flow of 4 gpm and a reported water level of
6 feet above the land surface in the fall of 1946. Although the
water is being used, it is undesirable for domestic use because of
the mineral content—iron 2.0 ppm, calcium 248 ppm, sulfate 656
ppm, and hardness 718 ppm (table 1). The hardness of water from
well M-7 is 216 ppm (table 3).
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DEVONIAN SYSTEM
FROG MOUNTAIN SANDSTONE

The Frog Mountain Sandstone of Devonian age consists of 20
to 50 feet of tan, gray, or gray with red stain, thin- to medium-
bedded sandstone and sandy shale. It is present in a ridge 3% miles
southeast of Ashville and in the ridges 2 miles southeast of Rag-
land. No wells or springs yield water from the Frog Mountain Sand-
stone in St. Clair County.

CHATTANOOGA SHALE

- The Chattanooga Shale of Devonian age consists of 6 to 35
feet of gray to black organic pyritiferous marine shale that is
sparsely fossiliferous. It is absent in the southeastern part of the
county but is present in some of the ridges northwest of the Ca-
haba fault (pl. 2). The shale becomes thicker northward in St. Clair
County and attains a thickness of 35 feet 3% miles northwest of
Steele. The Chattanooga Shale is not an aquifer in St.Clair County.

MISSISSIPPIAN SYSTEM
MAURY FORMATION

The Maury Formation is included with the Fort Payne Chert
on the geologic map (pl. 2). The Maury has been considered by
earlier workers in Alabama to be a part of the Chattanooga Shale
of Devonian age; however, it is now considered to be Early Mis-
sissippian (Hass, 1956, p. 7, 13). The Maury unconformably over-
lies the Frog Mountain Sandstone southeast of the Cahaba fault
(pl. 2) and conformably overlies the Chattanooga Shale northwest
of the fault. The Maury consists of 2 to 5 feet of green, red, and
gray claystone that is glauconitic, pyritiferous, and contains phos-
phate nodules. The Maury is not an aquifer in St. Clair County.

FORT PAYNE CHERT AND TUSCUMBIA LIMESTONE

The Fort Payne Chert and the Tuscumbia Limestone of Mis-
sissippian age are mapped as one unit in this report (pl. 2). The
Fort Payne is present throughout the county in the many conspicu-~
ous ridges formed in part by its highly resistant and steeply in-
clined beds, which generally strike northeastward. The Fort Payne
overlies the Maury Formation and consists of about 120 feet of
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light-gray or white thin- to medium-bedded siliceous limestone
and nodules of light- to dark-gray chert. The formations weather to
a fossiliferous cherty rubble contammg abundant. crinoid stems.
The highly fossiliferous chert is a characteristic by which the
Fort Payne may be readily distinguished from the sparsely fossil-
iferous cherts of the Cambrian and Ordovician dolomites.

The Tuscumbia Limestone is composed of 15 to 25 feet of
gray limestone and chert. It overlies the Fort Payne in the north-
western part of the county and is absent southeast of the Eden
fault (pl. 2). Water in the Fort Payne and Tuscumbia occurs in
openings along joints and bedding planes and many of these open-
ings have become enlarged by the solvent action of ground water,
Springs issuing from openings in the Fort Payne and Tuscumbia
yield from 60 to about 400 gpm, and wells that penetrate openings
may yield similar quantities. Springs E-8, V-2, V-9, and W-8 yield
water from the Fort Payne and the Tuscumbia. The hardness of
water from the Fort Payne Chert and Tuscumbia Limestone ranges
from 16 to 784 ppm and has a median of 136 ppm, detérmined from
13 analyses (fig. 9).

" STE. GENEVIEVE LIMESTONE, GASPER FORMATION,
AND HARTSELLE SANDSTONE

The Ste. Genevieve Limestone, the Gasper Formation, and
the Hartselle Sandstone of Mississippian age are mapped as one
unit (pl. 2). The Ste. Genevieve, where present in St. Clair County,
overlies the Tuscumbia Limestone. It is composed of gray to blue
medium- to thick-bedded dense to coarsely crystalline fossiliferous.
limestone and interbedded with gray shale. There are many ex-
posures along Little Canoe Creek in the northern part of the county,
particularly in the NWY4 sec. 21, T. 12 S., R. 4 E. The Gasper is
composed of 50 to 200 feet of dark-gray to black or dark-brown
shale containing many thin fetruginous layers. It is exposed along
some of the road cuts in the ridges northwest of Shoal Creek and
along State Highway 174, 2% miles south of Odenville. The Hart-
selle conformably overlies the Gasper, and, in most parts of the
county, is composed of about 200 feet of brown weathering silt-
stone in the lower part and llght -gray fine-grained thin- to medium-
bedded laminated sandstone in the upper part. A good exposure
of the Hartselle can be seen in a road cut along State Highway
174, 2% miles south of Odenville. The sandstone yields adequate
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quantities of water to wells for domestic and stock supplies and
locally yields much larger supplies. Well B-3 is reported to have
been tested in September 1957 at 250 gpm. Springs J-9 and J-11
issue from openings in the sandstone and on June 8, 1961, had
measured flows of 630 gpm and 1,500 gpm, respectively. The
hardness of water from the Ste. Genevieve Limestone, Gasper
Formation, and Hartselle Sandstone undifferentiated ranges from
12 to 228 ppm and has a median of 45 ppm, determined from 20
analyses (fig. 9).

BANGOR LIMESTONE

The Bangor Limestone of Mississippian age crops out in the
northern and northwestern parts of the county (pl. 2). It is compos-
ed of about 400 to 500 feet of gray to dark blue-gray medium- to
thick-bedded crystalline and fossiliferous limestone, and nodules
of dark-gray chert. The limestone yields adequate water to domes-
tic wells and will probably yield large quantities of water to wells
that penetrate fractures and solution cavities. Spring E-5, which
issues from the Bangor, flowed 1,500 gpm on June 8, 1961. The
hardness of water from the Bangor Limestone ranges from 136 to

230 ppm and has a median of 158 ppm, determined from 6 analyses
(fig. 9). '

FLOYD SHALE

The Floyd Shale of Mississippian age crops out in two bands
which trend northeastward southeast of the Cahaba fault (pl. 2).
The western band of Floyd overlies the Hartselle Sandstone and
the eastern band overlies the Fort Payne Chert. The Floyd thick-
ens southward and eastward of the Cahaba Barrier, where it in-
cludes beds equivalent to the Bangor Limestone, Hartselle Sand-
stone, and the Gasper Formation to form a homogenous shale body
which extends from the base of the Ste. Genevieve Limestone to
the base of the Parkwood Formation (Adams and others, 1926, p.
204). The Floyd consists of about 15 to 2,000 feet of gray to black,
light-brown, and dull green shale; fine-grained thin-bedded sand-
stone; and siltstone interbedded with thin ferruginous beds. In
places, the lower part of the Floyd contains layers of limestone.
The Floyd yields small quantities of water to many domestic and
stock wells and for a short period as much as 250 gpm to industrial
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test wells in Pell City; however, the industrial wells were abandon-
ed because of declining yields and the development of sinkholes
within the area influenced by pumping. Well BB-3, former source
of supply for the town of Eden—now a part of Pell City, yielded
26 gpm of water on February 25, 1946. Water from the Floyd gener-
ally contains excessive amounts of iron and locally may be highly
mineralized. The hardness of water from the Floyd Shale ranges
from 12 to 2,870 ppm and has a median of 134 ppm, determined from
33 analyses (fig. 9).

PENNINGTON AND PARKWOOD FORMATIONS

The Pennington Formation of Mississippian age is composed
of 25 feet or less of interbedded red and tan shale. For the pur-
pose of this report, the Pennington was included with the Parkwood
Formation on plate 2. The Parkwood Formation of Mississippian
age overlies the Pennington Formation and underlies the Potts-
ville Formation of Pennsylvanian age. It crops out in narrow bands
along the lower slopes of upland areas and ridges capped by the
Pottsville. The Parkwood is 400 to 700 feet thick and is composed
of light-gray to white fme-gramed thin- to medium-bedded moder-
ately well cemented sandstone in the basal part of the formation,
and gray or greenish-gray shaly siltstone in the upper part. The
formation weathers brown. The Pennington and Parkwood For-
mations are poor aquifers in St. Clair County. Well E-3 yields water
from the Pennington or Parkwood Formation but the supply is in-
adequate during the dry season.

PENNSYLVANIAN SYSTEM
POTTSVILLE FORMATION

Overlying the Parkwood Formation is the Pottsville Form-
ation of Pennsylvanian age, which is composed of about 600 to
more than 1,300 feet of tan to gray thin- to thick-bedded sand-
stone, tan to dark-gray shale, and many coal beds. Ridges are
formed by resistant beds, which are most common in the lower part
of the formation, and valleys are underlain by the less resistant
beds. The Pottsville crops out in thre¢ large areas in the county
and along the Blount-St. Clair County line (pl. 2). Artesian con-
ditions are favorable for flowing wells in topographically low areas
of the Pottsville outcrop, and these areas are shown on plate 2.
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Data were obtained for five wells that flow 5 gpm or less (table 3).
Based on reported data, wells that penetrate openings in the Potts-
ville yield as much as 130 gpm; however, yields are generally
less than 50 gpm. Water obtained from the Pottsville generally
contains an excessive amount of iron. The hardness of water from
the Pottsville Formation ranges from 10 to 208 ppm and has a
median of 74 ppm, determined from 45 analyses (fig. 9).

ECONOMIC GEOLOGY

Minerals and rocks that are of economic importance in St.
Clair County include: coal, clay and shale, limestone, chert, and
iron ore. The locations of mines, pits, and quarries are shown on
plate 1.

COAL

The Cahaba Basin and the Coosa Basin are two important coal
fields in St. Clair County. The Cahaba Basin is in west-central
St. Clair County, in the outcrop of the Pottsville Formation, and is
bounded on the southeast by the Cahaba fault (pl. 2). Coal is mined
in the Cahaba Basin in the vicinity of Acmar and Margaret by the
stripping method. Only small quantities of coal are mined from
shaft mines because of high labor cost. The Coosa Basin is south-
east of the Cahaba fault in the outcrop of a broad band of Potts-
ville. Relatively small quantities of coal are being mined from
shaft mines in the Coosa Basin. Most of the coal is mined by strip-
ping in the vicinity of Wattsville. The reserves of coal reported
here were computed by Rothrock (1949) to represent the quantity of
coal in the ground, a figure that must be reduced to indicate the
tonnage that may be extracted. The northeastern part of the Coosa
coal field in St. Clair County has reserves of 19,397,000 short tons
of coal in place in coal beds 20 inches or more thick, and reserves
of 11,323,000 short tons of coal in place in coal beds from 14 to 19
inches in thickness. The coal in the Coosa coal field in St. Clair
County is of the high volatile bituminous A, and medium volatile
bituminous ranks (Rothrock, 1949, p. 80). It has been used for do-
mestic purposes, for generating steam, and for making coke, al-
though, because of the generally high sulfur and ash content, it is.
unsuited for making metallurgical coke.
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CLAY AND SHALE

Clays and shales are widely distributed, being found in practi-
cally every county in the State and in most of the geologic form-
ations. The most abundant types are the brick clays and shales
because common brick can be made from practically any plastic
clay or shale that is free from particles of limestone or dolomite.
Clay and shale suitable for the manufacture of brick are interbedded
with layers of sandstone and coal in the Pottsville Formation. The
Ragland Brick Co. at Ragland manufactures about 50,000 common
bricks daily from shale in the Pottsville Formation.

Fire clays, used in making refractory clays and fire bricks,
are those which do not fuse unless subjected to a very high temper-
ature. Clay approaching fire clay in quality is exposed in a rail-
road cut in the NWY4 sec. 31, T. 15 S., R. 4 E. (Rothrock, 1949,
p. 92).

LIMESTONE

Limestone is quarried in large quantities from the Little Oak
Limestone in St. Clair County and is used to manufacture cement
at Ragland. The present quarry of the National Cement Co. is 1%
miles south of Ragland (pl. 1). The limestone in the Little Qak is
sufficient for long-term quarrying.

CHERT

Many chert quarries are in the outcrops of the Cambrian and
Ordovician dolomites and the Fort Payne Chert. Chert is used ex-
tensively as a road base in St. Clair County. The locations of the
principal chert quarries in the county are shown on plate 1.

IRON ORE

Red iron ore crops out in St. Clair County northwest of U.S.
Highway 11 in the ridges formed by the resistant sandstone of the
Red Mountain Formation. The thickness of the ore beds ranges from
1 inch or less to a maximum of 7% feet, but the thickness in most
places is less than 2 feet (Burchard and Andrews, 1947, p. 44).
Iron ore was extracted from several mihes northeast of Odenville
during World War II; however, there are no mines known to be op-
erating in St. Clair County at present. Detailed information on iron
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ore in St. Clair County is given in Alabama Geological Survey
Special Report 19, “Iron Ore Outcrops of the Red Mountain For-
mation in Northeast Alabama,’’ by Ernest F. Burchard and Thomas
G. Andrews

SUMMARY

Ground water from wells and springs is the source for most
domestic, stock, industrial, and public supplies. Shallow dug wells,
which fail to fumish adequate quantities of water for domestic
and stock supplies, can be supplemented with.deeper drilled wells
in most parts of the county. Public water supplies are adequate
for present needs, except at Acmar, Markeeta, and Pinedale Shores.

The Conasauga Formation, the Cambrian and Ordovician dolo-
mites, the Floyd Shale, and the Pottsville Formation are the sources
. of water for most wells and springs in the county. Wells generally
yield small quantities of water from the Conasauga; 20 to 150 gpm
from the Cambrian and Ordovician dolomites; 65 to 250 gpm from
- the Ste. Genevieve Limestone, Gasper Formatlon and Hartselle
Sandstone; 2 to 30 gpm from the Floyd Shale; and 7 to 130 gpm
from the Pottsville Formation.

Springs yield 10 to 470 gpm of water from the Conasauga For-
mation; 8 to 2,200 gpm from the Cambrian and Ordovician dolomites;
as much as 400 gpm from the Ordovician limestones; 60 to 400 gpm
from the Fort Payne Chert; as much as 1,500 gpm from the Ste.
Genevieve Limestone, Gasper Formation, and Hartselle Sandstone
undifferentiated; and 50 to 1,500 gpm from the Bangor Limestone.

The estimated daily average ground-water usage from wells
and springs in St. Clair County in 1960 was 1,825,000 gallons.

The quality of ground water is generally good, except for the
hardness of water from some of the aquifers, the sulfurous odor
of some water from the Conasauga Formation, and the excessive
iron content of water from the Floyd Shale and the Pottsville For-
mation. The median hardness of water from the aquifers ranges from
45 ppm in the Ste. Genevieve Limestone, Gasper Formation, and
Hartselle Sandstone undifferentiated to 200 ppm in the Conasauga
Formation (fig. 9). The iron content of water from 4 wells in the
Pottsville ranges from 0.59 to 3.4 ppm. The median temperature of
ground water in St. Clair County is 61°F.
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Table 4.—Sample logs of wells in St. Clair County, Ala.

73

Thickness Depth
feet| inches | feet |inches
Well R-5"
Owner: Chester Savage
Driller: Pennsylvania Drilling Co.

Weathered roCK...ooivviiiiiiiiiieiiiieriiniereiiiinesseanes earreaes 6 0 6 0
Silty weathered claystone .........cccooviiniiiiniiiiiiiiiinnnn 6 0 12 0
Siltstone and claystone .......ceeiverreiiriiineriiiiieiiiiiiieies 5 0 17 0
Shaly and silty claystone; dip 15%20° .. ...ccvvvenvrnnrennnes 6 6 23 6
Coal (no core recovered). Gann coal bed......ccovvivvinienns 0 10 24 4
Thin-bedded siltstone with sandy zones; dip 20%........... 21 8 46 0
Sandstone with streaks of pyrite and carbonized

plant fragments .......... e heeataneraaaeerererteeteraaeteerieres 0 6 46 6
Siltstone 0 4 46 0
Bony coal o 0 3 47 1
Broken coal } Higginbotham (25 in. core 0 4 47 5
Bony coal coal bed recovered, 0 2 47 7
Claystone mostly clay) 1 5 49 0
Carbonaceous claystone 0 10 49 0
Claystone with sandy streaks 0 11 50 9
Claystone with sandy streaks .......ccoovvvieiiiiiiiiineiiienns 0 9 51 6
Silfy ClayStONe. .oevviiiiiiieieerrr e 1 1 52 7
Sandstone; streaks of coal at 56 ft. 9 in. and

65 ft. 6 AN, .iiviriiiiiiiiiiiieiriii it e eiraeans 13 2 65 9
Shale and sandstonNe ......covvviinreiniiiiiiienseeeiiiiiiiieeiaen, 1 0 66 9
Medium-grained sandstone with occasional shale

fragments and carbonaceous partings.........ccoeevvevunens 16 3 83 0
Sandstone; many clay pellets and fragments of

ferruginous concretions and fossil plants ................. 3 0 86 0
Medium-grained Sandstone ............coeveveiiriiniiniiineninens 19 0 105 0
ClayStone ..ovveuieiieiiiueiiiiineeiiiitittiiierasnarentsseanarenaes 5 10 110 0
Coal (5% in. core recovered) Fairview coal 1 8 112 6
Clay and coal (12% in. core| bed (adjusted 0 7 113 1
Coal, thin clay partings recovered) to conform to 1 1 114 2
Clay, streaks of coal the laboratory O 7 114 9
Carbonaceous claystone; streak analysis)

of coal near base 0 6 115 3
Carbonaceous slickensided claystone ............ccecevunnnes 2 0 117 3
CIAYSLONE vuvrerrrnranrenessrnenrneenssensressssessorsnessssensassns 1 9 119 0
Thin-bedded shaly siltstone with lenticular

sandy partings ......ccviviiiiiiiiiiiiiiiiieiiiiriein e 21 6 140 6
Shaly clayStone .ccoiieiviiiriiiiriiieeiiaisiieneciiarernsentocen 10 0 150 6

- Fine-grained sandstone ..........cocceviiviiiiierinicneriinionias 16 0 166 6

Clayey siltstone with lenticular sandy partings ........... 25 6 192 0
Sandstone ...oeeviieneiiiiiiiiiiiiiiiin. eeererieenseiirnrieiteserans 10 4 202 4
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Table 4.—Sample logs of wells in St. Clair County, Ala.—Continued

Total depth 563 feet.

Thickness Depth
feet] inches | feet|inches
Well R-5—Continiued

Shaly claystone with scattered sandy partings........ s - 11 2 213 6
Thin-bedded sandstone and shale.........covvveerciiiiinnnin 23 0 236 6
Medium-grained sandstone with fragments of

ferruginous concretions in the top and bottom .......... 5 6 242 0
‘Shaly claystone, sandy at base........oceevveiiiniiniiiiene 12 4] 254 0
Sandstone with occasional silty partings and

pellets of clayStone ......ccviieerirrariviiesnnireseerossivnnns 10 ] 264 0
ClayStone .ooveeeerieierieaiiniiinseorooisorsssiirrorisscirssssssnnns 1 6 265 6
SISt ONE . e evireiiirriranrnesrsrosssrannnsssesinssessrsseronsaens veeer 1 6 267 0
Shaly claystone with scattered ferruginous

CONCTEEIONS «.uvririiereeraitrrestsoestserenirnnseressieessenreanss 11 10 278 10
Coal, with thin clayey partings ]} New

(9 in. core récovered) } coal 1 4 280 2
Clay and coal (no coal recovered) bed 0 2 280 4
Shaly claystone with scattered streaks of sand and

ferruginous concretions; slickensides at 305 ft. ....... 30 8 311 0
Sandstone with scattered claystone pellets ........ovvvnin 5 4] 316 0
Shaly claysStone ..iiiiiiiieiiiiiiiiiiiiaieiiririertsescsnrnievasenns 9 (1] 325 0
Shale with sandy partings .......oovvieiiiiinninieniiieciiiainn. 6 4] 331 0
Sandstone with shaly partings in the lower 3 ft. .......... 14 [4] 345 0
Shaly claystone with sandy lenticular partings;

scattered ferruginous concretions ......o.ccvvuerrenveonenss 48 (] 393 4]
Thin-bedded sandstone with silty partings ...... rreesiaans 8 0 401 0
Thin<bedded claystone and sandstofie .......ooceeviiiinnnns 16 4] 417 0
Shaly claystone; ferruginous concretions; sandy

partings in middle and bottom .......covviiiiiiiiiiiiiinnn 16 6 433 6
Thin-bedded claystone and sandstone ..........coeenvennnnes 9 6 443 0
Shaly claystone; ferruginous concretions and

scattered silty partings ......ccvvvviiiiiiiiiinmniiiinrien. 13 6 456 6
Coal (12 in. core recovered) Upper Chapman coalbed .. 1 4 457 10
ClayStone ..oviveeiiinirieiiiiieinneeresnncoisaseerssassrsaesnosans 13 2 471 0
Thin-bedded siltstone..........coeevveenns beeetectestcrenacnrrans 6 6 477 6
Fine-grained thick-bedded sandstone with

scattered claystone partings. ............. O 57 0 534 6
Shaly claystone, silty in the lower part......c.coievenninnns 23 11 558 5
Coal Lower Chapman coalbed .....coovviviiniivniiiniiiiinns 0 7 559 0
Clay coveeieaiiiiiiiireneeces ceterarstrersesnenertietsraerastaneestnaed 0 1 559 1
Clay and coal.......cocivvveiininniin e ererianteerareesbsataritnnas 0 4 559 5
Claystone .....c.ccevevvnnes feeerasurreteeresiiireiaraerarahanns 1 7 561 0
SIIESEONE tevnrvvnrreneeerrainneearaeennns TIPSR 2 0 563 0

' Log of core drill hole (Rothrock, 1949, p. 117-119)
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Table 4.—Sample logs of wells in St. Clair County, Ala.—Continued
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Thickness'| Depth
(feet) (feet)
Well S-7
Owner: Town of Ragland
Driller: H, W. Peerson Drilling Supply Co.
Pottsville Formation
D L =Y T ' 10 10
Shale, dark-gray; moderate brown fine-grained
ferruginous sSandstone .......viiiiiiiieiiiniiiiiiiiririnnisieiirenieiees 10 20
Shale, dark-gray, SaNAY .....ccveeerrreircisiinnasrinresirinsesiesioiraes 15 35
Shale, dark-gray; ferruginous concretions........ccovvvvvviviinrnnnns 5 40
Shale, dark-gray, sandy, S8oft .....cciveveriiiiiis o vrneiiiiiniiiiienii 20 60
Sandstone, light greenish-gray, very fine grained;
dark-gray Shale .......ovveiiniirninriiriniionsereroncoceinsesssiossanaanss 40 100
Shale, dark-gray, slightly carbonaceous, slickensided;
light greenish-gray very fine grained sandstone ................. 5 105
Sandstone, light brownish-gray, fine-grained,
ferruginous; dark-gray shale ............ceeviiniiiinnns 5 110
Sandstone, light greenish-gray, fine-grained;
dark-gray slickensided shale .......cocoevrineriniennneionnens 5 115
Shale, dark=gray .....ccveeereererreeecessrsrerssossssiosnssssssessornassoss 15 130
Shale, dark-gray; light greemsh’ﬁy very fine
grained SandStONe ...cooiiieiieiiiinriiiiteirnereiiensoriorsinetesiiiiines 10 140
Shale, dark-gray; sandy Clay ......cccevevercrnarierrerisissisenioonnnes 20 160
Shale, dark-gray; light greenish-gray sxltstone .................... 10 170
Shale, dark-gray; sandy Clay......c.cccvvvererieriieisemumsiessonaseciss 5 175
Shale, dark-gray; light greenishe-gray very
fine grained SandStoNe ..iv..iviiiiiiiiiiiveiersirisiiisiraraineisiiaan, 5 180
Siltstone, light brownish-gray, pyritiferous; dark-gray shale .... 5 185
Sandstone, light greenish-gray, fine-grained; dark-gray shale ... 5 190
Shale, dark-gray; coal ............. reeeereetitiitiarrtientnaterertesenees 15 205
Shale, dark-gray; olive-green siltstone; coal .......c.covvevirnnenns 10 215
Shale, grayish-black, carbonaceous, slickensided ................ 5 220
Siltstone, darksgray, hard .......coioivivviicinnnnnrniiiones sieesessinees 15 235
Shale, dark-gray, hard .........cciivviiieiiireninsicisisrinrssesansnnsanes 10 245
Shale, grayish<black, carbonaceous; coal.......icvvvvieviinniennsees 15 260
Siltstone, dark-gray; darkegray shale................... eerireeesenene 5 265
Sandstone, light greenish-gray, fine- to medium-grained,
weathering to sand; gray shale; coal ......oovvviviiiiinnieeciiennns 15 280
Sandstone, light greenish-gray, fine- to mediume-grained,
weathering to sand.......iiiiiieiiiiiininiioiiinaiinisiiiiiiiiiresceinn, 20 300
Sandstone, light greenish-gray, very fine grained;
medium dark-gray shale......ccccovviiiiininiiiinnsiiiiiisssosscsnassnes 10 310
Shale, darkegray .......cccoevvvens e eeeeeesenreerenteenrarattenttetetiiaars 5 315
Shale, dark-gray; mediume-gray siltstone .........cooeuviiiiinenenenns 5 320
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Table 4.—Sample logs of wells in St. Clair County, Ala.—Continued

Thickness | Depth
(feet) (feet)
Well S-8
Owner: Town of Ragland
Driller: H. W. Peerson Drilling Supply Co.
Pottsville Formation

No sample.......... eerrerteereesttetetesinartaaasstierirares RPN veress 10 10
Shale, medium-gray; very thin layer limonite ............coevveine. 20 30
Shale, dark=gray....cccoerrereeraesesseresssserssenssensossecsssssssnsssseess 10 40
Shale, medium dark-gray, ferruginous ......vcevvvinnereinreninieeinnns 5 45
Shale, medium dark-gray; medium-gray fine-grained sandstone.. 15 60
Shale, dark-gray; medium-gray fine-grained hard sandstone ..... 10 70
Shale, darkegray; lightegray fine-grained sandstone .............. 5 75
Sandstone, light-gray, fine- to medium- grained;

medium-gray hard shale ......ooooviiiiiiiinnn PRON 5 80
Shale, dark-gray; light-gray sandy clay .. ...icoevviiiiierninness 15 95
Shale, dark-gray...... Cevereeeteeanes e eedereenrbee e reeerarerraaee vereee 10 105
Shale, darksgray; medium-gray fine-grained sandstone.......... 10 115
Sandstone, light-gray, very fine to fine-grained; dark-

gray shale; light-gray sandy clay ........coveieenens Ceerrereresrenene 5 120
Sandstone, light- to medium-gray, very fine to fine-

grained, pyritiferous, ferruginous; dark-gray shale..........c.o. 5 125
Shale, medium dark-gray; coal....cccovvvirnnerennenes veeees 5 130
Sandstone, medium-gray, very fine to fine-grained;

very thin layers of limonite ........cvvvevnennnnnnns 5 135
Shale, dark-gray; medium-gray very fine grained sandstone..... 5 140
Shale, dArKeRIAY «.uuuvrirreriereriasssasssesnronnaesresesontoesarreresssesse 5 145
Sandstone, medium-gray, very fine grained........cocooivvinnias 5 150
Shale, dark-gray; medium-gray very fine grained sandstone..... 10 160
Shale, dark-gray; medium-gray fine-grained

sandstone; calcite..... Cerereeerasnanees e et seererreteetereeraaeaeereey 10 170
Shale, dark-gray; calcite........ cevererenns cerreereisteersaeaes vereeasess 10 180
Shale, darkegray; CoOAl.....ccoiiivrvnrnrrrnrnniniivernerenes Cereneeenanes .. 10 190
Shale, dark-gray; very light gray sandy clay.........ccocevvneninenn 25 215
Shale, medium-gray....... B ST 5 220
Shale, medium dark-gray; medium-gray sandstone; calcite....... 5 225
Shale, mediume~gray; calcite......... Chereeerarenoanens veerane ceenes 10 235
Shale, dark-gray, hard....... cereeeees revereees evereerrrrennannns [ 25 260
Shale, grayish-black, hard.............c..cu. Ceveneee TN 15 275
Shale, dark-gray; coal.......... Cererererrereriasiiaranarenas cevieeerneeas . 10 285
Shale, dark=gray........cccovvenenn Ceeeerreranees Cevereenanes ceenee ceereenns 20 305
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Table 4.—Sample logs of wells in St. Clair County, Ala.—~Continued

7

Thickness | Depth
(feet) (feet)
Well BB-3
Owner: E. R, Blair
) Driller: H. W. Peerson Drilling Supply Co.
Floyd Shale
Soil, dark ..cciviiiiiiniiiien cereneenas eeteerrcncretsrareirrcenares reearens 5 5
Shale, grayish-black, micaceous, hard,
with thin calcite Veins .icccvvveriiiriieseerieniarens Ceerrrrirrarisaaraes 35 40
Shale, grayish<black, micaceous, contains
pyrite, calcite, and flint particles .......ccoovnenes ireeeresnaes creees 70 110
Shale, grayish-black, contains pyrite, calcite,
and thin veins of calcite ......... e teraaanerer s s hsseiaes 35 145
NO Samples .ovivviineiierisiniinnesennsces bereees BN 155 300
Table 5.—Drillers® logs of wells in St. Clair County, Ala.
Thicknes s‘ Depth
(feet) (feet)
Well C-3
Owner: Paul Jones
Driller: Bureau of Mines
Sand and clay, unconsolidated.........cevseiiiiiiennas sarsassenss 56 56
LAMeStoNne uuvvvierranrsiresireorosses sonsne verereerrnnntee errrerrerenas vrveres 71 127
Chert ...... e eetabeerrarassanteitiresosethatasrottsannss P N 224 351
Shale ..... e rirreeraeieanee FR R P Cereerasienes Srrereeareen 23 374
(no log from 374 ft. to 875 ft.)
Well C-5
Owner: Camp Sumatanga
Driller: C. R. Killian
Clay, orange, sandy, soft........... Cerrereeresreniane erereerieesiaane eeeeee 18 15
Boulder, orange, hard .......cccceeeiiniiiiininnnnn, Cereriaresienes Craraaeeens 3 18
Limestone, blue, hard . 21 39
Shale, blue, soft (water, approxx.mately 4 gpm) ......................... 7 46
Limestone, blue, hard.....coocvvvnennes terereeeesan Cere veserreesseeensiarnans 3 49
Shale, blue, soft ........ Ceererees ceives Cerreeneens Cerviiieseineeens Ceeeiennes 4.5 53.5
56

Sandstone, gray, hard..... ..coovveenns cerreraeees Cererreseearantriens veeraes 2.5
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Table 5.—Drillers® logs of wells in St. Clair County, Ala.~Continued

Thickness | Depth
(feet) (feet)
Well C«5—Continued
Shale, blue, medium hard ............ S 6.5 62.5
Sandstone, gray, hard ...... ceveens TN 67.5 130
Sandstone, brown, very hard............ ....................... vevinenes 19 149
Shale, blue, hard ....., e ReRAEeeeaYaEisarerrsenRrRessa et ebetanetreeresabens . 67 216
Limestone, gray, hard (pumped at 65 gpm with
drawdown of 4 feet).....cccovveiniinns reneesierberiurasustnnstasisncsers 50 266
Limestone, gray, hard.....cciviveriiiiiiiniisrsnseserssisssorrssssssenes 15 281
Well J-14
Owner: Hughie Echols
Driller: W. C., Chapman
Soll .oovveinens veerrecerrenes ceriereiriiecnias Ceveertesnereciniraenes ceresaes s 20 20
Shale, gray ...... tresensaes rradeiene tereerenrearares weriseeverrestanes cereerens . 40 60
Sandstone, blue ........... esenen eneiedes cervieens Cerisisennirieneines Savseens 41 101
Well S.2
Owmer: Ragland Brick Co,
Driller: Virginia Well and Supply Co.
Shale, brown ..covviiiiiieiniiiiiiiiinnanns Ceeereeers Cerirerieerereeneasaane 10 10
Coal....coiiiiennnicnnnnns feeerees R Creereeaes e Crerreenisan cereene . 2 12
Shale, blue R PN ceerns ferreeees Ceereneens ceraseie Crerrrenen 8 20
Shale, BIue .. cciviiiiiiiiieiicciintiirsesetisiearnassssstscsssersanesssonsecnss 50 70
Shale, blue and clay balls .........ovveiivvnennnns cerene henseresesstenanee . 45 115
ClaY, ZrBY verueecerrrstistacssstercossrtocranssssrroescssserarsvessaesee crrreees . 2 117
Shale, blue and clay balls ....... Peseresrannananes PR teeenraerirenns " 8 128
Shale, DIUE..cvuetiairiiiaieiers corirnnsssrntrectioriiersseninsssnseses creree . 45 170
Shale, blue and clay balls .............. Cererrereressatareniteresesteerasns 37 207
Shale, DIUE .ivvviririiiiiiniriteriirartessssnsrorsssisrresasssanssssrnsnnssssses 120 327
Limestone.. ............. Cirereecneinnesneans Crerrearinerenns [PTN Crerrerens 25 352
Shale, BIUE vv vivevrirrrerrseressnnrersansrssonns ivereearens Ceereenns crraenenee 27 379
Well 8.3
Owner: Town of Ragland
Driller: H. W. Peerson Drilling Supply Co.
Clay, yellow, sticky ....covveinnnas e erane e e ere et eere i e s tasasrs 5 5
Shale ....ccoviiiinviecneinnn on Creeeeeretirenes vervraenes erenis Vererrecreenstinans 17 22
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Table 5.~Drillers® logs of wells in St. Clair County, Ala.—Continued

Thickness | Depth
(feet) (feet)
Well S-3-—Continued
Shale, sandy (water at 64 ft.) ....cocviiniiiiiiieiiiiiiiniieiiieriiecininnes 80 102
Shale, SANAAY .viivviiiiriuirniiirieersterererrsaessnsasseesorssrssssssssssasesns 27 129
£t T - U 25 154
Shale, Bard.....cvvvieiiiiiiiiiiiiimmuiiieiirireeriiiiesoecssiinisesiorssrsenns 31 185
Shale (water level rose from 60 to 42 ft.) ....ccvvirivrriiiiininiinneanns 31 216
3 7= 27 243
Shale, NArd .. ...ceverreurierrieeiierrernnensnneressissossosrsosesosstoneronasres 2 245
Shale, sandy, hard .. .coovviiiiiiiiiiiiiiiiiiiiiiieiiiiiiiiniiiiieistiesiasnin 11 256
Shale, hard ..ovvuvviiiiiiiviinininiinieriirersivessesesesssrnnsssrsssrernss 10 266
P PN rerreeeeeaas e eerreereiane 50 316
ST L= e ererierees 34 350
Sandstone, blue.....cvvvvivriiiiiieriiiinranass eareeenaeeraraeeraeeriaernries 15 365
SANASEONE L.t iueiruraneteesirrnnnnnrarrneesseoesorssssosoesansnreessrorensancnes 5 370
Sand, BIUE .uiiiiuiiiiniit it i et ribaes 6 376
Sandstone and shale . .....ccoiviiiiiiiiiiiiiiiiiniiiiiiriiieisiiiiniees 30 406
Well S-4
Owner: Town of Ragland
Driller: H. W, Peerson Drilling Supply Co.

[003 F  N 10 10
Shale, BIUE tiiiiiiiiiiiiiiiiiriinrererrreeererrasareeeensraressesrrrrnseesss 15 25
Shale .cooivviiiiiiieininnnnes er ettt reh et e e a e e e enereararehanerenes 23 48
Sandstone (water at 45=51 ££.) ..vviivriviiivneeriieniecarirerenieeirennens 3 51
Shale, SANAY ..vvvirviiiirerereererreeereerioreeeserersssssioresusssceesonnnns 49 100
Shale and sandstone (MOre Water) ......vveeeiieeeeirererneennerennaneens 5 105
Shale............ OO PPPPPPN - 20 125
Sandstone, Rard ....civviiieiiiiieniereierirrereoiariectatesinntetinnieraasenns 22 147
£33 17 3 - P A 10 157
Sandstone, hard .....coovvuiiiiiirieiinieeirnesiienseernscernnssaencsensecnes 2 159
Shale, sandy ......covveviennnnns e aeeheeteee e e reteeearetestetrettteeaatnconas 33 192
Sandstone, hard ....oovviiviinnreiiiiiieciioseareiseorsrsresssecternesssssesne 18 210
Sandstone .....ciiiiiiiiiiiiiii i e e e 8 218
Sandstone, hard .......cooiviiiiieniiiiiieiriineriiitiiiinernsnsirnesesonsans 12 230
Shale, sandy (More WALEI) ..o.c.vivirriieiinreiineiesioneienserosseensssines 10 240
23 0T 3 = 35 275
Shale, SANAY . civiverireririririerrrenreesateciernetesessesesesanessssssnssnnane 25 300
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- Table 5.—Drillers® logs of wells in St. Clair County, Ald.—Continued

Thickness| Depth

(feet) (feet)
Well 8-7
Owner: Town of Ragland
Driller: H. W. Peerson Drilling Supply Co.
Clay ...... Ceredsesrareseesnessasrsassssesanns reeresenseavereaesranaeanes it 11
Shale, sandy, hard (water at 15 ft ). cererirerannanns veeres crereses 44 55
Shale, gummy ......oeeve. PN 5 60
Shale, sandy, hard, soft stfeaks 95~100 ft. 65 128
Shale, soft (more water; water level rose from 18 to 8 ft.) ......... 15 140
Shale, sandy, hard (bailer test for 30 minutes at a depth :
of 170 ft. Could not lower water level below 18 ft.) vieieer sounee 40 180
Shale, SOft..ieirerirciiiieciranirrerretirtecsiiosese sossasrresnsssnencsnsarsons 20 200
Shgle, sandy, hard ........ veerinees teeresvenae Ceterreenrertererriesrorrttetans 10 - 210
Shale, SOt uvveeervreeeeestersss sentrarasensosssasarsrsssnsssansasssssnorsnasss 45 255.
Shale, sandy, hard ..cecveeiiiineinnansierionsnieorsrerortorsssasssnssncrsee 45 300
Sandstone. ciovveecricriesenniiiisnencas Cevreee mrehtieevesetseasarettabeetniastn 5 305
Shale (bailer test for 45 minutes and could not .
lower water level below 18 ft.)..cciuiciivierrnioivrsinrssassrerorsrans 15 320
Static water level 6 ft.
Well 5.8
Owner: Town of Ragland
Driller: H. W. Peerson Drilling Supply Co.
Clay..... e b sees bttt reraeirarentees 8 8
Shale (water at 18-20 ft and 3840 ft ) vevenrceserceranstsrarareee 107 115
SANASLONME vruvereverorsearnssrsssssnssoresanesns sernressessasessnsssesssvessnine 10 125
Shale, sandy, hard evereenes cereeeas etseerarsrrenesnrerarenrnnen crrerennees 55 180
Shale, sandy, soft streak at 235-245 ft. (baxler .
test at 40+50 gpm for 45 minutes with drawdown of 17 ft.) ...... - 125 308
Static water level 8 ft.
Well $-14
Owners Ragland Brick Co.
Driller:s Virginia Well and Supply Co.
Shale and clay, brown.......ccoeviniiinnenn Creeseresnens cereraes 15 15
Shale and clay, BIue .. .ccvvviiiiiriiiiiiacirerrssererencoceras vevireens 11 26
Shale and clay, blue........... reevesrerasesssrerirennes 4 30
Shaie, blue... rehhrisesiesrenirertrrnenarintons Ceeriereainanss 10 40
Shale and clay, blue ...... etereenesreenntrerans Cverarrenes veesrassensan 20 60
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Table S.-Drillers® logs of wells in St. Clair County, Ala.—Continued

8l

Thickness| Depth
(feet) (feet)
Well S-14--Continued
Shale, DIUE...cvieericereetrrnrrenicrssssscsssossssssssssssssansassascrsassssases 60 120
Shale and clay, bIUe.....ccciieeiiiinrieeiineiiniesteneecincencnsaes eereenes 16 136
SANASEONE ..t viiirerireariscrssettsestssossssssessssssssassssnsssssssssosssnssses 4 140
Sha1E, DIUE ..evrererrererrrerrererensorsenersnsssossserssrnsessossrnssnssessnss 10 150
Shale and clay, bIUe «.vviviireiieersinrsssscrssssrssssrssssssssssnsns 10 160
Shale and clay, BIUE ..cvivsieerrisrinreserserossonrtoccesssssssnsssossssnnnes 40 200
Well W-14
Owner: Avondale Mills
Driller: H. W. Peerson Drilling Supply Co.
LAY v iiviiernnnersssreesossessessasanssassosssesoranssesssssssssastsassosesnastae 10 10
ShalE oveerrareeerossseseeroesassestsrsosssessansastesssasnsassssssssssosessrssssss 26 36
Limestone, Nard....cocevevreernerereeesersneciorsersasasesssasessnsssssrsnsae 3 39
SRALE (vveveeerracrss conncnassosssrsescrrasssensasssssssarsssosarasisssronnanssaes 56 95
Limestone and chert.......... B asesseestesanasststttartasesssssensessasaseres 4 99
Limestone boulders.. .ooieicereiiecssvssrssrenssssesssnsocssensns [N 2 101
LAMESEONE tuvvrvrarreioens sosoratocnsrtosossssssasssssasssssssocssasassassonsoos 5 106
SHALE tvvrrereeerenotrerrsnroorsns sossasasasnnssosssssasssnsssasssessssrssosnnies 29 135
Shale, hard with chert.....coevvienininiininiennnnen, 14 149
Limestone, BIUe «..oveieieriiieirinisiorsnssssnrrrsnssssssssosssssrsssssonse . 10 159
Shale and limestone, hard .....iveceiiieerciriierrossionsersassescseransnens 20 179
‘Limestone, blue ....c.cooveieinicriseniniesinn Ceesereseassasarerassesanerene 11 190
Shale, SOft..ciirertrrornreiersoressescssssssererossonntosssrsesrnsacassssossssns 3 193
Shale and limestone, very hard.....cceeieeisirscrssserosarosercrssonssiess 8 201
Limestone, BIUE . ccviieirerirrersrrrsricssossssseessessessssessscsssasessessss 9 210
Limestone and chert, hard ...ccecieeiiiiiiinrisensisiessiresceseisnsssecscns 16 226
L iMEStONE ceveererreerrrrrarcnss sosesrasnsssassassoassnnssscssssssessssssarens 21 247
Well W-15
Owner: Avondale Mills
Driller; H. W. Peerson Drilling Supply Co.
Clay, yellow .......... crrearansases ceerecrsecsressases cersesconeers vereresennree 5 5
Shale....coevervnneennne Ceresreessnnanes cheierenes [PPTTPTT cererecniions ceeeenss 166 171
Shale, SANAY .voveieeeirerirenrtseecttrsrsssessssssosssssssssssssssosssssosssns 89 260
Shale and 1imeStone ......ccceveerrereesiiesrossrarcioscesiissronssnstnsecnss 167 427
Limestone, Nard....ccccevvreerercrcrirssssisnrcsonaens ferereeeeecnererasisenns 37 464
P EVICE vt vtvrtiererereeeneroeeresasescsscssssssonssasasssssasssnssesssnsresnness 0.5 464.5
Limestone and flint, very hard......cvieeiiecciiiiiiiririoiiencsseracoianne 15.5 480
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Table S.—~Drillers’ logs of wells in St, Clair County, Ala.~Continued

Thickness | Depth
(feet) (feet)

Well W-15—~Continued

Crevice..... aeresrteseranterietenasernniraaeraay eesrbarteareistsierisarss ceereas 1 481
LAmestone ..uiviiiiiiiiiiiaiiiniraire i tie e eras Crreans 5 486
Crevice............ fesenreraransenerans ieesersertraveiariaseasiarticrresesseeren : 1 487
Limestone ...vccoocevviineenes eestreehreeareeteatcartecienaotanrastraeateranans 10 497
CreviCe . ..viveirniisiersncens veresees T P ST 1 498
Limestone, test showed 2 gpM.....coviiivriniiiiioniniioniiieneiiines 5 503
Limestone, porous shelly streak .........ccooiiiiviiiinniiinnien, w—rerres 6 509
Limestone, hard and solid................ feeersereertetesteseerrartieiesats 66 575
Well W-16

Owner: Avondale Mills

Driller: H. W. Peerson Drilling Supply Co.
Clay, yellow..... g PN . 18 18
BoUlders. . ivu it e e et s e 6 24
Limestone, solid............ PN . 39 63
Liméstone, Soft Streaks . oourriirrerieereiosernensrenions vt rrenrareraens 18 81
Limestone, SOLId. civiiruiiiirerrereestisiirierisesunseinsssssasnrssssisiosans 21 102
Shale, solid........ T O PP 205 307

Well AA-7

Owner: Camp Winnataska

Driller: H. W, Peerson Drilling Supply Co.
Shale, SANAY scvivereiiiiriirisiiirvicttirsrarasrerssioncssnssiisiastsarrass 8 8
Clay, sandy ...coooaieviinnne S S SN 1 9
Sand, hard...coiiiiieriniirivnariaasinas rreranrianrs PR rrreenenes erererarees 9 18
SandStone; ErAY....eiiirrirsriiiiiriirivttioeriineiaatortestirseeirerraassoenss 42 60
Shale, SandY ..oooiiviiiiiiiriciriiiiirirserria e re s et e aaet 38 98
BANASLONE, BIAY tvvverireerriireeerirseetmrioisasriassarcesssssisansinnsssersns 20 118
Shale, sandy......... N veemetitieetetaeteritiraetans nrsavsee e atnsaone rerrenes 27 145
SANASLONE, BIAY..oeeevreniverarnerionenneneens FUR e reete e nraees 43 188

Shale, sandy....ccovrivvrrerrarrrairnarisrerenes i eenenrearretrererire b aarares 12 200
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Thickness| Depth
(feet) (feet)
Well AA-8
Owner: Camp Winnataska
Driller: H. W. Peerson Drilling Supply Co.
Clay and sandstone.......cciviiiiieiiiiinneiniieerineronsiosiissesassnions 25 25
oo Ts (Y e + L= S 25 50
Shale.....ccovvvvveiiniirnns B, Cereetereesieeienarissieiiaranee 20 70
Sandstone........... v, PN eereererierararines 30 100
Shale....... Cevierereeenienrrenrens PPN BN cererieneene 15 115
Shale, sandy .......... et ettt irrhrer e eneitrtaaenarteaseneanasnriany 17 132
L) 1YY - Y PPt cerreeaes 15 147
Sandstone, hard .......oivveeeiiiriiiiniiesiecenennens eereisertecannrrerrsaees 11 158
SANASEONE .t vvvveierieenrrserteererriesrenressossssnsnsotsssssvsssesssssrasassnes 10 168
(No log from 168 ft. to 210 ft.)
Well AA-10
Owner: Camp Winnataska
Driller: H. W. Peerson Drilling Supply Co.
Clay and sand, red ...c.oivvviiiriiiiiiiiiiiiiisieceiisriicteiioninscisotenes 10 10
Clay and sand, yellow........coiivvvnnerenionns T N 9 19
BoOULAEE e evvviennrseeiuaeieenseossseesrssssossssssesssssssssssassssssssnssssnsses 1 20
CLAY Ltvttverueeroroieeesnusnssssasssstsssnsssessesasasssorsnnessanaaaresaseses 7 27
Gravel with clay 8 35
Shale, HArd .veeeivervieioiieieinniesiresesrneesstsrssrressassossnssonsssrssnses 19 54
SO e ev v reennnrseeneasrosntasrsantieeasacsessssnnsssssntssransonarsersassonsses 37 91
Shale, SANAY ..eviveiieiiirneriirieaiinstirrersetseeraaesrsnseorssosssnsorsssos 8 99
Sand with little Shale .. ovieiieieeiieiiiiiiisriiieiiiarerisirsersesanesennes 12 111
Sand, blUue......vvivieiiiniicirntiiiieiiiiiiieiinarenas errernererersineasaiens 14 125
Well BB-1
Owner: Avondale Mills
Driller: H, W. Peerson Drilling Supply Co.
Clay, yellow, sticky ............ e eaereresnenee st tsaratetinetriesesaranarains 12 12
Clay, yellow with boulders ........ceoevvuraens hereetreenenerenoneneranaenes 9 21
Clay, yellow with boulders, some water ............. ererrerrraaseerens 5 26
Limestone and chert boulders with clay ....ccevviiiiiiiiiiiciiiiiinnan 2 28
LiMeEStOME v.vvveireierevnnierereessorassessessansasesaesonnsnsonsasrnsesssacsss 6 34
Limestone, honeycomb, and mud........cccevruevriiruenesiionenannnns 1 35
Chert and lHmeStONne ...iviiivriririreresisnrerieescrsinrsssisiniassissssnanns 5 40
Chert, NArd ..ve.verenesrivrirnioseitoniiirereiesiesrsorsieerennsisorsssssnsnenns 16 56
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Table S.~Drillers® logs of wells in St, Clair County, Ala.~Continued

Thickness
(feet)

Depth
{feet)

Well BB-1-Continued

Limestone, honeycomb, and mud....ovciiiiiiiiriniiiiieiiiarsesimeiness
Limestone, and chert .. st soiirnnsininiirisecsisisstiiaririieess
Limestone, hard....ceiveeiivarasreriverainecassnriscsssioerarnierarioersreses
Limestone and Chert . cooiiiiiiiirinirisirsssecrsoririsnistersssresiorsceses
O VIO . cirrrirnrsnsisrassssassssnsrsnsssnssnrersesessrsaresssssrrssrsassssasssn
Limestone and chert .....covviininiivininnns
T e T
Limestone and chert, hard......coiiiiisiiiiniianiiiissinissiiimsea
Limestone boulders ....cviiviiiiiiiiiiiiiiimiiisiisiisnscisnnseaes
Limestone, honeycomb .i.iiiiiccireirirsssirnriorsrerrsercessssrsrsiicssanss

10
9
20
79
1
30

66

75

95
174
175
205
225
238
242
250

Well BB-2

Owner: Avondale Mills
Driller: H, W. Peerson Drilling Supply Co.

£ P U U U PN

Clay and mud, YelloW. . iiiiiirimtiroiiresininnirinsissesissirisssicisineans

Limestone boulders, solid at 19 fto....ciiviiiviiiiiiiiiininiiieinen

Limestone, VEry Nardi..c..vieiirceuirerrrcnarcuruesessiovescessesnsernsasrense
Limestone with soft streaks, some water ...civviiicniinisrenines
Limestone, RArd..c.oiciiiiriieriiirrsernnusiarisicasiensssisrniasiessreassanse
Crévice, MmOre WIS .viviiiirriisirrorosssssarrssasrssserasssnseerosernssnns
Limestone, Solid . iiiiisrerieriierrosivirnsrisrrssscsresasasssssssrsrsessrasss

141

12
19
44
54
67
68
209

Well BB-3

Owner: E. R. Blair
Driller: H. W, Peerson Drilling Supply Co.

BOE it ttiitiietenanirronnennnrersrersrrosssansernnrvresnsnntrantsrcaserernnabseses
Bhale, SOft....uivieieriinnriiiiriiiiierriiiiieiieraaoiinttrariirrontsiontrions
Shale, black, S01id iciiiiiinriiiiiiniisiirrereiinsrcesisernrereisnserssiins
Shale, black, sandy (approximately 1% gpm at 22 ft.) ccoivvivninnnes
Shale, black (reduced hole from 10-inch to 8-inch at 39 ft.) .......
Shale, black with soft Streaks ...iiiiiivriiiiiiiiiiniiiiiiisisiin
Shale, black with streaks of flint.....c.oiviiviiiiiiiiimiiiisn
Shale and flint, black (crevice with water at 192 ft.)oiivivvininens
Shale, black, soft at 215 ft., probably more

water (6-hour test indicated 30 to 40 gpm) c.ocivvicriiiiricrnenninns
Shale, black .oivvviiivirrrrnieissrecnes
Shale, black, fine-grained .......co.ciiiiiiiiiiiiiiciiinn
Shale, black with hard and soft 8treaks ....coovrvirvirvivesnrrriironcens

[ SR

2
28
28
87
25

25
58

14

10
12
32
60
88
175
200

225
283
286
300






