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METRIC CONVERSION TABLE

The following factors may be used to convert the Inch-pound units
published herein to International System of units (SI).

Length
Multiply Inch-Pound units by To obtain SI units
inch (in.) 25.4 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
Flow
gallon per minute (gal/min) 0.06308 liter per second (L/s)
million gallons per day 0.04381 cubic meters per second
(Mgal/d) (m3/s)
Transmissivity
foot squared per day 0.09290 meter squared per day
(£t2/4) (m2/a)

National Geodetic Vertical Datum of 1929 (NGVD of 1929).

A geodetic datum derived from a general adjustment of the first-order
level nets of both the United States and Canada, formerly called mean sea
level, This datum is referred to as sea level in this report.




HYDROLOGY OF THE TERTIARY-CRETACEOUS AQUIFER SYSTEM
IN THE VICINITY OF THE FORT RUCKER AVIATION CENTER, ALABAMA

By John C. Scott, Linda R. Law, and Riley H. Cobb

ABSTRACT

Fort Rucker Aviation Center in southeast Alabama is dependent on ground
water for its water supply. The original well field at Fort Rucker, con-
structed in 1941-42, consisted of six multi-aquifer wells spaced about 2,000
feet apart. Uppermost screens in all of the wells are in the basal part of
the Tuscahoma Sand about 150 to 200 feet below land surface. Forty years of
pumpage from the wells resulted in declines in water levels. By 1976, some
pumps were breaking suction and the demand for water was greater than the well
field could supply. The study area consists of Dale County and parts of
Coffee, Geneva, Henry, and Houston Counties.

The Tertiary-Cretaceous aquifer system in the study area consists of the
basal part of the Tuscahoma Sand, the Nanafalia Formation, and the Clayton
Formation of Tertiary age, and the Providence Sand and Ripley Formation of
Cretaceous age. For this report the system is divided into an upper and lower
aquifer. The upper aquifer consists of the Tuscahoma Sand, the Nanafalia and
Clayton Formations, and the upper part of the Providence Sand. The lower
aquifer consists of the lower part of the Providence Sand and the Ripley
Formation.

Water levels were measured in selected wells in June and July 1982 to
prepare a potentiometric map of the upper aquifer. An aquifer test made at
Fort Rucker during the study indicates that the upper aquifer has a
transmissivity of about 7,800 ft2/day (feet squared per day) and a storage
coefficient of 3 X 10™4, The aquifer test and a potentiometric map of the
principal aquifer system indicate that the original wells at Fort Rucker are
spaced too closely. New wells installed at Fort Rucker in 1981 and 1982
resulted in reduced pumpage from the old wells. The combination of reduced
pumpage from the old wells and wider spacing between the new wells resulted in
a temporary recovery of water levels in the area.

Field water-quality data were collected for most wells in the study area.

Field determinations for pH, specific conductance, and temperature indicate
that ground water is chemically suitable for most uses.
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INTRODUCTION

Fort Rucker Aviation Center is in the southern part of Dale County in
southeast Alabama. The study comprises an area of about 1,660 square miles
that .includes all of Dale County and parts of Coffee, Geneva, Henry, and
Houston Counties (see fig. 1). Principal cities in the study area are Dothan,
Ozark, and Enterprise. The Fort Rucker military reservation comprises an area
of about 20 square miles within the study area.

The original Fort Rucker well field was installed in 1941-42., Six wells
were drilled about 2,000 feet apart in a cluster. The wells are multiaquifer,
and screens were installed in all of the wells in the basal part of the
Tuscahoma Sand 150 to 200 feet below land surface. As a consequence of
development of the shallow agquifer and the cone of depression that resulted
from 40 years of pumpage, the pumps began breaking suction in the 1960's and
serious water shortages began to occur by the summer of 1976. Attempts were
made to reconstruct the wells by removing the shallow well screens, but the
reconstruction was essentially unsuccessful. In 1981, facilities engineers
at Fort Rucker Aviation Center requested the U.S. Geological Survey to make a
hydrologic and geologic study that would assist them in locating and designing
a new well field to alleviate immediate and future water-supply problems at
the center.

Purpose and Scope

The purpose of this study is to evaluate the hydrogeology of the
Tertiary-Cretaceous aquifer system in the Fort Rucker area. The study was
designed to identify hydrologic problems in the area that would aid facilities
engineers in locating and designing a new well field for Fort Rucker.

Field work included inventory of all military, public water-supply,
industrial, and irrigation wells in the study area and selected domestic wells
where additional information was needed (see fig. 2). Water levels were
measured where possible, and field determinations for pH, specific conduc-
tance, and water temperature were made at most sites. Water levels were
measured in selected wells in the study area in June and July 1982. These
data were used to prepare a potentiometric map of the upper aquifer. Drill
cuttings, driller's logs, and geophysical logs were collected from four test
wells at Fort Rucker and from other wells and test wells drilled in the area
during the study. Drill cuttings were described by either the Geological
Survey of Alabama or the U.S. Geological Survey. An aquifer test was con-
ducted at Fort Rucker in March 1983 to estimate the hydraulic characteristics
of the aquifer, and the magnitude of mutual interference of water levels
between wells.
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Previous Geologic and. Hydrologic Studies

The first published geologic map that included the study area was
probably Michael Toumey's geologic map of Alabama. The map was included in
his second Biennial Report of the Alabama State Geologist in 1858. More
detailed geologic maps of the State were prepared later by Smith and others
{(1894) and Adams and others (1926). A map of the Tertiary formations in
Alabama was prepared by MacNeil (1946). Geologic maps of Coffee, Dale,
Geneva, Henry, and Houston Counties were compiled in the 1960's by the U.S.
Geological Survey in cooperation with the Geological Survey of Alabama. The
geologic map in this report (fig., 3) is modified from the map by MacNeil
(1946) . MacNeil's map is not as detailed as the county geologic maps, but the
detail presented is adequate for this report.

Ground-water data for the study area were published as early as 1907 in
Eugene Allen Smith's "Underground Water Resources of Alabama" (Smith, 1907).
More recent data are included in LaMoreaux (1948) and Carter and others
(1949)., Water-availability studies were made in the 1960's by the U,S.
Geological Survey in cooperation with the Geological Survey of Alabama.
Results of these studies were published in county water-availability reports
py the Geological Survey of Alabama.
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PHYSICAL FEATURES

The study area is in the Southern Red Hills and Dougherty Plain districts
of the East Gulf Coastal Physiographic section (Sapp and Emplaincourt, 1975).
The Southern Red Hills are characterized by sand hills dissected by southward-
flowing streams. The Dougherty Plain is a relatively flat upland that slopes
gently southward except where dissected by streams.

Most of the study area is drained by the Choctawhatchee River and its
tributaries. The northwestern corner of the area is drained by the Pea River
and its tributaries, and the eastern edge of the area is drai iwza by tribu-
taries to the Chattahoochee and Chipola Rivers.

The average annual rainfall in the study area is about 54 inches. The
wettest months usually are March and July; the driest usually are October and
November.

GEOLOGIC FORMATIONS AND THEIR WATER-BEARING CHARACTERISTICS

The study area is underlain by sedimentary deposits of Cretaceous and
Tertiary age (fig. 3). These deposits strike generally eastward and dip
southward 15 to 25 feet per mile. Geologic formations that comprise the
Tertiary-Cretaceous aquifer system are from oldest to youngest, the Ripley
Formation and Providence Sand of Cretaceous age and the Clayton and Nanafalia
Formations and Tuscahoma Sand of Tertiary age (figs. 4 and 5). The
Hatchetigbee, Tallahatta, and Lisbon Formations overlie the Tuscahoma Sand,
but are not important aquifers in the study area.

Ripley Formation

The Ripley Formation is the deepest geologic unit tapped for water
supplies in the Fort Rucker area. The Ripley crops out north of the study
area in Barbour and Bullock Counties and in the northern part of Pike County.
The formation is about 350 to 400 feet thick immediately south of the outcrop
and may be more than 500 feet thick in the study area. The Ripley consists of
sand and calcareous clay interbedded with calcareous sandstone and sandy
limestone. The upper 150 feet of the unit consists mainly of sand and sandy
limestone; the lower part consists mainly of calcareous clay and calcareous
sandstone. In the outcrop area, the Ripley is subdivided into the Cusseta
Sand Member and an upper unnamed member. Analysis of drill cuttings and
geophysical logs of test wells at Fort Rucker indicates that subdivision of
the formation in the study area is impractical. Sample logs of drill cuttings
collected from several wells in the study area are given in table 2.

Driller's logs of selected wells are given in table 3. These logs give
detailed lithologic descriptions of the Ripley and overlying geologic
formations.

10
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The upper part of the Ripley formation is developed for water supplies at
Fort Rucker and the cities of Ozark and Dothan. The Ripley Formation is
usually developed in conjunction with the overlying Providence Sand. However,
municipal wells at Ozark are apparently screened solely in the Ripley. Ozark
well 4 (well 22) had a drawdown of 89 feet after pumping 750 gal/min (gallons
per minute) for 24 hours in 1968.

Providence Sand

The Providence Sand, the uppermost Cretaceous formation, overlies the
Ripley Formation and crops out in Barbour, Bullock, and Pike Counties. The
Providence, in the area of outcrop, consists of the Perote Member at the
bottom and an unnamed member at the top. The Perote Member consists mainly of
clay, and the unnamed upper member consists mainly of sand. These lithologies
are present in the subsurface in the Fort Rucker area. Sand in the upper
member, however, is interbedded with sandy limestone and calcareous sandstone,
and the lower part of the Perote Member is mainly sand. The Providence is
about 150 to 220 feet thick in the outcrop area and in the subsurface in the
Fort Rucker area.

The Providence is a major source of water supply at Fort Rucker, Enter-
prise, Dothan, and at several smaller towns and communities in the study area.
The Providence is generally developed in conjunction with the underlying
Ripley Formation or with the overlying Clayton and Nanfalia Formations and the
Tuscahoma Sand. A municipal well at Dothan (well 91), apparently screened
solely in the Providence, had a drawdown of 36 feet after pumping 876 gal/min
for 48 hours in 1974.

Clayton Formation

The Clayton Formation, the lowermost Tertiary formation in the study
area, overlies the Providence Sand and crops out in southern Bullock County
and in Barbour and Pike Counties. At outcrops, the Clayton consists of a
basal sand that is overlain by relatively pure limestone. This limestone
is overlain by sandy limestone and sandy clay that comprise the upper part of
the formation. The maximum thickness of the Clayton in Barbour County is
about 125 feet (Newton, 1965) and in Pike County is about 180 feet
(Shamberger, 1968). Analysis of drill cuttings from test wells at Fort Rucker
indicates that the thickness of the Clayton in the study area is about 150 to
175 feet. The lithologic character of the formation in the subsurface is
similar to that at outcrops except that most outcrops are deeply weathered and
mich of the limestone is absent due to solution.

The Clayton is a major aquifer in some parts of southeast Alabama, and is
developed in some of the original wells at Fort Rucker. However, tests made
in the Clayton during the 1981-82 test drilling program at Fort Rucker indi-
cate that the limestone in the Clayton is not very permeable in the vicinity
of Fort Rucker. The low permeability probably results from the limited extent
of solution channel development compared to the more extensive channel-
development in the Clayton in other parts of the study area. A capacity test
for a well developed in the Clayton at Battens Crossroads indicates that the
well had a drawdown of 15 feet after pumping 112 gal/min for 24 hours in 1968.

13



Nanafalia Formation

The Nanafalia Formation overlies the Clayton Formation in the study area,
and crops out in southern Barbour and Pike Counties, and in northern Coffee,
Dale, and Henry Counties. The Nanafalia consists of siltstone, calcareous
clay, and sand in the area of its outcrop. In the subsurface in the Fort
Rucker area, the unit consists of glauconitic fossiliferous sand, calcareous
carbonaceous clay, and sandy limestone. The Nanafalia is about 100 to 160
feet thick in the study area.

Sand beds in the Nanafalia Formation are a major source of water in the
study area. The Nanafalia is usually developed in conjunction with the over-
lying Tuscahoma Sand and the underlying Clayton Formation and Providence Sand.
The original wells at Fort Rucker are screened in the Nanafalia, but are also
screened in the Tuscahoma, Clayton, and Providence. A capacity test made for
a well at Newville, apparently screened solely in the Nanafalia, indicates
that the well had a drawdown of 86 feet after pumping 210 gal/min for 24 hours
in 1974.

Tuscahoma Sand

The Tuscahoma Sand overlies the Nanafalia Formation and crops out over a
large part of the study area (fig. 3). The basal part of the Tuscahoma con-
sists primarily of glauconitic sand which is 25 to 50 feet thick in the Fort
Rucker area. The upper part consists of 80 to 120 feet of calcareous carbon-
aceous clay. Geohydrologic data indicate that both parts of the Tuscahoma
thicken toward the west.

The Tuscahoma is developed for water supplies in conjunction with under-
lying formations at Fort Rucker, Enterprise, Dothan, and several other towns
and communities in the study area. Large capacity wells (wells producing 100
gal/min or more) are rarely developed exclusively in the Tuscahoma. Records
of a few wells that are developed exclusively in the Tuscahoma indicate that
wells in the Tuscahoma area generally have specific capacities ranging
from 1 to 2 (gal/min)/ft (gallons per minute per foot of drawdown).

Hatchetigbee Formation

The Hatchetigbee Formation overlies the Tuscahoma Sand and crops out in
Coffee, Dale, and Henry Counties. The Hatchetigbee is included with the
underlying Tuscahoma Sand on MacNeil's geologic map (fig. 3). The Hatchet-
tigbee consists of a basal glauconitic sand bed that is 4 to 10 feet thick at
outcrops, and upper beds that consist mainly of carbonaceous clay. The upper
part of the unit generally ranges in thickness from 20 feet in Henry County to
50 feet in Coffee County. Test well records indicate that the Hatchetigbee is
about 50 feet thick at Fort Rucker.

The Hatchetigbee is not a major aquifer in the study area, and is

generally not tapped by large capacity wells. Some domestic wells in the
study area are developed in the basal sand bed of the Hatchetigbee.

14



Tallahatta Formation

The Tallahatta Formation overlies the Hatchetigbee Formation and crops
out in Coffee, Dale, and Henry Counties. The Tallahatta varies in thickness
and lithology throughout the study area. The unit is only about 20 feet thick
in northern Coffee County, but is more than 100 feet thick in the southern
part of the study area. The Tallahatta consists of silty clay, calcareous
sandstone, and fossiliferous silty sand. At some outcrops in Dale and Henry
Counties, the Tallahatta contains beds of massive siltstone which are typical
of the formation in southwest Alabama. The Tallahatta is included with the
overlying Lisbon Formation on MacNeil's geologic map.

The Tallahatta Formation is not a major aquifer in the study area,
although it was a principal source of water for Dothan in the early years of
Dothan's public water system. Dothan presently (1983) uses one well (well
109) developed in the Tallahatta and the overlying Lisbon Formation. A capa-
city test made for this well in 1955 indicated a drawdown of 53 feet after
pumping 584 gal/min for 8 hours. The Tallahatta is a principal source of
water for several towns and communities south of the study area.

Lisbon Formation

The Lisbon Formation overlies the Tallahatta Formation and crops out on
uplands over much of the study area. The Lisbon generally ranges in thickness
from 20 feet in northern Henry County to 150 feet along the southern part of
the study area. The Lisbon consists of sand, sandy limestone, and calcareous
sandy clay in the subsurface. At outcrops, the Lisbon is generally weathered
to massive silty sand.

The Lisbon Formation is not a major aquifer in the study area, mainly
because of its proximity to the land surface, The Lisbon is a principal
source of water supply south of the study area, especially in southern Houston
County where it is developed in conjunction with the overlying Ocala Limestone
for irrigation and public water supplies, The Lisbon is developed in some
parts of the study area for domestic and stock supplies.

Residuum

The uppermost Tertiary formations in the study area consist of residual
clay, sand, gravel, and chert boulders that are the residual remains of the
Moodys Branch Formation and the Ocala Limestone of Eocene age and Miocene and
(or) Pliocene deposits. These deposits, which have been jumbled due to the
solution of the limestone, are collectively named residuum. The residuum is
generally less than 25 feet thick at Fort Rucker, but may be as much as 100
feet thick in the Dothan area.

Because of the jumbled heterogeneous characteristics of the residuum, it
is not a significant source of water in the study area. Domestic and stock
wells in some parts of the area are developed in the residuum. In southern
parts of Houston and Geneva Counties, where the Ocala Limestone has not been
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completely dissolved, it is a major aquifer for municipal, irrigation, and
other farm-related uses. Some wells in this area are developed solely in the
Ocala; others are developed in the Ocala and the underlying Lisbon Formation.
The Ocala Limestone and the Moodys Branch Formation undifferentiated crop out
along the southern margin of the study area.

Terrace and Alluvial Deposits

Terrace and alluvial deposits of Quaternary age are present along and
adjacent to the flood plains of major streams in the study area. These
deposits consist of sand, silt, clay, and small gravel, and are usually not
more than 25 feet thick. These deposits, which are not shown on MacNeil's
geologic map, are most extensive in the valleys of the Choctawhatchee and Pea
Rivers.

The terrace and alluvial deposits are not a major source of water in the
study area. A few domestic wells are developed in the deposits.

HYDROLOGY OF THE TERTIARY-CRETACEOUS AQUIFER SYSTEM

The Tertiary-Cretaceous aquifer system in the study area consists of
water~-bearing units in several geologic formations. Geologic formations
comprising the aquifer system are the basal part of the Tuscahoma Sand and the
Nanafalia and Clayton Formations of Tertiary age, and the Providence and
Ripley Formation of Cretaceous age (see fig. 6). A clay zone in the upper
part of the Tuscahoma Sand is the upper confining layer for the aquifer system
and massive clay beds in the lower part of the Ripley Formation comprise the
lower confining layer. Geologic and hydrologic data compiled during the study
indicate that a clay zone in the Providence Sand is a third confining layer
that divides (to some extent) the aquifer system into an upper and lower
aquifer. Therefore, for this stsudy, the Tertiary-Cretaceous aquifer system
is divided into an upper aquifer consisting of the Tuscahoma Sand, the
Nanafalia and Clayton Formations, and the upper part of the Providence Sand,
and a lower aquifer consisting of the lower part of the Providence Sand and
the upper part of the Ripley Formation. Fort Rucker, Dothan, and Enterprise
pump water mainly from the upper aquifer; Ozark pumps water from the lower
aquifer.

Source of Ground Water

All ground water in the study area is derived from rainfall that occurs
on or north of the area. Most of the rainfall leaves the area as runoff
through streams or as evapotranspiration. Some of the rainfall infiltrates
downward to recharge the aquifers that underlie the study area.
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Recharge and Discharge

The amount of recharge received by the aquifers is difficult to estimate
because it is dependent on when the rainfall occurs, the intensity and magni-
tude of the rainfall, and atmospheric and hydrologic conditions such as air
temperature and soil-moisture conditions. For example, a 2-inch rainstorm in
July will usually run off or remain in the soil zone, later to be evaporated
or transpired back to the atmosphere. A 2-inch rain in December will usually
result in significant recharge because the evapotranspiration rate is low and
because winter rains generally are less intense and of longer duration than
summer rainstorms.

The area of recharge for the Tertiary-Cretaceous aquifer system is 20 to
50 miles updip (north) of pumping centers in the study area (see fig. 6). The
recharge area for the upper aquifer is 20 to 40 miles updip from the pumping
centers; the recharge area for the lower aquifer is 40 to 50 miles updip.

Water moves downdip through the aquifer system to points of downdip-
discharge. The principal areas of downdip-discharge are at major pumping
centers in the study area. Major centers that pump from the upper aquifer
are Fort Rucker, Dothan, and Enterprise. Ozark is the major center that
pumps from the lower aquifer.

A large part of the recharge in the outcrop area is lost as discharge to
perennial (ground-water supported) streams. A major control on the amount of
recharge received by the aquifer is the transmissivity of the aquifer downdip.
The downdip-transmissivity limits the amount of water that can move through
the aquifer from the area of outcrop. A transmissivity of 7,800 ft2/d and a
hydraulic gradient of 10 ft/mi will permit about 0.6 Mgal/d per lineal mile of
outcrop area to move through the upper aquifer. Expressed another way, this
is about 1.4 inches of recharge per square mile of outcrop.

Aquifer Test

An aquifer test was conducted at Fort Rucker during the week of March
14-18, 1983. The purposes of the test were to obtain data from which estima-
tes of hydraulic characteristics (transmissivity and storage) of the upper
aquifer could be made and to determine the magnitude of pumping-~level intexr-
ference between wells. Well 70 (Fort Rucker well 9) was used as the pumping
well during the 24~hour test, and drawdown measurements were made in wells 65,
66, 69, 71, and 79 (Fort Rucker wells 1, 2, 4, 6, and 10) which were not
pumping during the test period (figs. 7 and 8). Wells 47 and 72 (Fort Rucker
wells 7 and 8) were pumping at a constant rate into the Fort Rucker water
system prior to and during the test period. Wells 67 and 68 (Fort Rucker
wells 3 and 5) were not pumping, but were not used for the aquifer test.

Data obtained during the test indicate that the Tuscahoma Sand, the
Nanafalia and Clayton Formations, and the upper part of the Providence Sand
are hydraulically interconnected at Fort Rucker, and can be considered to be a
single aquifer (upper aquifer) from a hydrologic viewpoint. Figure 9 is a
semi-logrithmic plot of drawdown versus the radius (distance) from the pumping
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well after 24 hours of pumping. The transmissivity is determined by the slope
of the line drawn through the points in the following equation:

-2.30Q
T=2 s/ logqor

where T = transmissivity, in feet squared per day,
discharge of the well, in cubic feet per day,
drawdown, in feet,

radius, in feet from pumping well.

R o
il

and

Computations of data collected during the test indicate that the upper aquifer
has a transmissivity of about 7,800 ft2/d4 and a coefficient of storage of
about 3x10~4. These values are in the normal range for an artesian aquifer
consisting of unconsolidated sediments.

The drawdown data indicate that the interference of pumping levels
between the new wells is relatively small, and that interference between
well 70 (Fort Rucker well 9) and the old wells is sufficiently small to allow
pumping from well 70 and one or more of the o0ld wells without serious mutual
interference. Figure 10 is a suite of curves that depicts, in a general way,
the theoretical drawdown at various distances from a well that is discharging
constantly from the upper aquifer at a rate of 700 gal/min (Knowles and
others, 1963). The curves, which show drawdowns after 1, 5, 10, and 20 years
of continuous pumping, may be used to aid in estimating optimum spacing of
future wells at Fort Rucker. For example, a well discharging at a rate of 700
gal/min 5,000 feet from an idle well would cause a drawdown of 14.5 feet in
the idle well after 20 years of continuous pumping. The curves may also be
used to estimate the mutual interference between existing wells. The data
plots for the curves were computed from the aquifer characteristics obtained
from the aquifer test at Fort Rucker.

Capacity tests made by Fort Rucker personnel in 1975 indicate that the
well field was capable of producing from 3.0 to 3.5 Mgal/d at that time (oral
commun., Mr. John Ard, Fort Rucker Waterworks Manager, 1982). Well 47 was
placed in production in 1977 and wells 70, 72, and 79 were placed in pro-
duction in 1982-83. Pumpage from these wells combined with selected pumpage
from the original wells will produce 5 to 6 Mgal/d. An additional well, to be
completed in 1984, will increase the capacity of the well field by about 0.8
Mgal/d.

Withdrawals

Pumpage from the aquifer system for public water supplies has increased
by as much as a factor of 10 during the past 40 years. Reported daily water
use at Dothan was about 1.4 million gallons in 1946 (Carter and others, 1949).
Maximum daily use is presently (1983) about 14.8 million gallons. Pumpage at
Ozark, which was about 0.25 Mgal/d in 1946, is presently 2.75 Mgal/d. Pumpage
at Enterprise has increased from 0.4 Mgal/d in 1946 to 5.3 Mgal/d in 1983.
Historical pumpage records for Fort Rucker are not available. However, water
level records compiled for the original wells at Fort Rucker indicate an
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accelerated rate of decline from 1976 to 1982, Waterworks officials report
that the demand exceeded the capacity of the wells during summer months from
1976 to 1982 (oral commun., Mr., John Ard, Fort Rucker Waterworks Manager,
1982).

Ground-water withdrawals for irrigation use increased significantly
during the past 40 years. Pumping from ground-water sources for irrigation
was practically nonexistent in the 1940's, but is presently common in some
parts of the study area. The amount of water used for irrigation is difficult
to estimate because irrigation is geasonal and sporadic due to climatic
conditions and crop requirements. However, based on available data for
irrigation wells in the study area, 10 Mgal/d or more of ground water is used
for irrigation some of the time during the growing season. Use of ground
water for irrigation will probably accelerate more in the next 40 years as
farmers attempt to maximize production to compensate for increasing costs of
fuel, fertilizer, and farm machinery.

The current total use of ground water for industry is estimated to be
about 5 Mgal/d. 1Industrial use of ground water has not increased as signifi-
cantly as use for irrigation and public supplies, because the economy is based
on agriculture., Industrial ground-water use will probably increase during the
next 40 years and may increase significantly if industry continues to expand
in the area as it has during the past 15 years.

Fluctuations of the Potentiometric Surface

In a confined artesian aquifer system such as the one underlying the
study area, the level to which water will rise in wells developed in the
aquifer is called the potentiometric surface. The potentiometric surface
fluctuates in response to seasonal variations in recharge and discharge. 1In
areas of heavy pumpage, such as Fort Rucker, Ozark, and Dothan, fluctuations
of the potentiometric surface also reflect the variations in rates of with-
drawals.

A water-level recorder was installed on an unused municipal well (well
24) at Ozark in 1982 to monitor fluctuations of the potentiometric surface
in the lower aquifer (Ripley Formation). Figure 11 shows fluctuations of the
water surface in the well from February 1982 through March 1983. The figure
also shows average daily pumpage per month by the city of Ozark and total
monthly precipitation at Eufaula Wildlife Refuge (about 50 miles northeast of
Fort Rucker in the outcrop area of the lower aquifer). Comparison of the
three graphs in figure 11 indicates that the potentiometric surface of the
lower aquifer at Ozark is affected more by pumpage from the aquifer than by
recharge., However, recharge apparently had some effect on the potentiometric
surface during the winter of 1982-83 because the water surface was higher in
February 1983 than in February 1982. Rainfall records of the National Weather
Service indicate that precipitation was generally below normal during the

winter of 1981-82, and was generally above normal during the winter of
1982-83.
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Historical water-level data were recorded for the study area as early as
1895 (Smith, 1906). Smith published water-level data that were obtained bet-
ween 1895 and 1905. Additional water-level data were published in the 1940's
(LaMoreaux, 1948) and in the 1960's in the county water-availability reports.
These data and data collected during the current study indicate that the most
significant declines in the potentiometric surface occurred after 1965.

Waterworks personnel at Fort Rucker have measured water levels in the
original Fort Rucker wells periodically since the wells were constructed.
These data, shown graphically in figure 12, indicate that the largest water-
level declines at Fort Rucker occurred between 1976 and 1982. This accele-
rated decline resulted from increased water use at Fort Rucker (oral commun.,
Mr. John Ard, Fort Rucker Waterworks Manager, 1982). Mr. Ard reported that
during summer months from 1977 to 1981 the demand for water exceeded the
capacity of the well field and the use of water at Fort Rucker had to be
restricted.

A potentiometric map of the upper aquifer in the study area is shown in
figure 13. The map is compiled mainly from water-level measurements made in
June and July 1982. Depressions in the potentiometric surface have developed
in the Dothan area, the Battens Crossroads area, and the Fort Rucker-
Enterprise area. These depressions result from long-term withdrawals of large
amounts of water. Before wells 70, 72, and 79 (Fort Rucker wells 9, 8, and
10) were installed, a depression had formed in the vicinity of Fort Rucker's
well field. After these wells were placed in service in 1981-82, the original
wells were idle most of the time and the water surface recovered about 20
feet. This recovery resulted from pumping the new wells which are 5,000 feet
or more apart as opposed to the previous pumpage from the original wells which
are about 2,000 feet apart. The recovery of the water level is temporary, and
a depression will probably develop around the new wells in future years. The
system can withstand a deeper cone of depression than the one that developed
around the original well field because the pumps are set deeper in the new
wells.

Effects of Withdrawals on the Aquifer System

Prior to development by wells, aquifers are in a steady state because,
over a long period of time, recharge is equal to discharge (Lohman, 1972).
Discharge from wells upsets this balance by causing a loss from storage. The
imbalance remains until there is no further loss from storage. The loss from
storage can be counterbalanced only by an increase in recharge, a decrease in
natural discharge, or a combination of the two, as long as pumpage continues.

Available hydrologic data indicate that water levels in the pumping
centers are continuing to decline. No significant decrease in streamflow or
decline in water levels is apparent in the recharge area and, according to
records of the National Weather Service, rainfall during the past 20 years was
about normal. Based on these data the aquifer system has not reached a new
state of equilibrium subsequent to withdrawals from the pumping centers.
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The depression around the pumping centers will continue to increase in
size until drawdowns from pumpage lower water levels sufficiently to increase
the amount of water entering the aquifers to offset the pumpage. Through the
use of the potentiometric map, a rough estimation of the rate of increase
needed to attain a new equilibrium can be made. Flow paths for ground-water
movement can be drawn on the potentiometric surface to determine the area from
which pumpage in the study area obtains its water (fig. 14). The intersection
of the area of diversion with the outcrop-area of the aquifer determines the
contributing area (recharge area) for the pumpage. An estimate of the addi-
tional recharge needed to attain equilibrium can be made by dividing the
pumpage (expressed in acre-inches per year) by the area of recharge (in
acres). Pumpage is 33 Mgal/d (443,577 acre-inches per year) for the area of
diversion and the recharge area equals about 400 mi2 (256,000 acres). The
resultant rate is about 1.75 in/yr that must be supplied to attain a new
equilibrium. This rate appears to be a reasonable value, but available data
are inadequate to ascertain if the transmissivity of the aquifer is suf-
ficiently high to support the gradient of the potentiometric surface to induce
that amount of recharge. Based on the single transmissitivity value for the
aquifer, natural recharge would be about 1.4 in/yr under the present ground-
water gradient. A steeper gradient induced by pumpage would increase the rate
of water-movement through the aquifer and enable a greater amount of water to
be recharged. To reach a new state of equilibrium, the additional water would
have to be captured from the sources of discharge in the recharge area, evapo-
transpiration and streamflow, or from a reduction in withdrawals in the
pumping centers. Reduction of evapotranspiration would not cause any adverse
effects but reduction of streamflow could cause problems during dry periods.
Reduction in pumpage is not expected to occur in the foreseeable future.

QUALITY OF WATER

Field determinations for specific conductance, pH, and temperature were
made for most wells inventoried during the current study. No laboratory che-
mical analyses were made.

The specific conductance of water from wells sampled ranges from 220 to
540 micromhos per centimeter at 25°Celsius. The pH ranges from 6.1 to 8.1
units and has a median of about 7.2 units. The temperature ranges from
19°C (Celsius) or 66°F (Fahrenheit) to 26.5°C or 80°F. More detailed water-
quality data are published in the water-availability reports for Coffee,
Dale, Geneva, Henry, and Houston Counties. Additional water-quality data
are available in the files of the U.S. Geological Survey and the Alabama
Department of Environmental Management, Water Division.
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SUMMARY

The Tertiary-Cretaceous aquifer system in the study area includes the
basal sand in the Tuscahoma Sand, sand beds in the Nanafalia Formation, porous
limestone and sand beds in the Clayton Formation, and sand beds in the
Providence Sand and the upper part of the Ripley Formation. For this report,
this system is divided into an upper and lower aquifer. The upper aquifer
consists of the Tuscahoma Sand, the Nanafalia Formation, the Clayton
Formation, and the upper part of the Providence Sand. The lower aquifer
consists of the lower part of the Providence Sand and the Ripley Formation.

The aquifer test at Fort Rucker indicates that the upper aquifer has a
transmissivity of about 7,800 ft2/d and coefficient of storage of about
3x1074.

Wells too-closely spaced, causing excessive drawdown because of inter-
ference when pumped, appear to be the most common problem in the study area,
especially at Dothan and Fort Rucker. Wider spacing for future wells and
selective pumping from existing wells should alleviate the excessive drawdown
problem.

Preliminary evaluation of the aquifer system indicates that the system is
in a state of hydrologic imbalance as a result of heavy pumpage at Fort
Rucker, Dothan, Ozark, and Enterprise during the past 40 years. A new state
of equilibrium can be attained only by an increase in recharge to or by
reducing discharge from the system.

Water-quality data collected during this study and data collected during
previous studies indicate that water in the aquifer system is of good chemical
quality and is suitable for municipal, domestic, irrigation, and some
industrial uses.

Data collected during the study indicate that the aquifer system in the
study area is a reliable source of water supply for current and future uses.
However, sites for additional wells should be carefully selected to avoid
mutual interference between wells.

33



SELECTED REFERENCES

Adams, G. I., Butts, Charles, Stephenson, L. W., and Cooke, C. W., 1926,
Geology of Alabama: Alabama Geological Survey Special Report 14, 312 p.,
97 pls., including revised geologic map of Alabama.

Carter, R. W., and others, 1949, Water resources of southeastern Alabama:
Alabama Geological Survey Special Report 21, 265 p.

Causey, L. V., Scott, J. C., and Newton, J. G., 1967, Geologic map of Houston
County: Alabama Geological Survey Special Map 58.

Ferris, J. G., and others, 1962, Theory of aquifer tests: U.S. Geological
Survey Water Supply Paper 1536-E, 171 p.

Knowles, D. B., Reade, H. L., Jr., and Scott, J. C., 1963, Geology and ground-
water resources of Montgomery County, Alabama: U.S. Geological Survey
Water-Supply Paper 1606, 75 p.

LaMoreaux, P. E., 1948, Flouride in the ground water of the Tertiary area of
Alabama: Alabama Geological Survey Bulletin 59, 77 p.

Lohman, S. W., 1972, Ground-water hydraulics: U.S. Geological Survey
Professional Paper 708, 70 p.

MacNeil, F. S., 1940, Geologic map of the Tertiary formations of Alabama:
U.S. Geological Survey Preliminary Oil and Gas Investigations Map 45.

Monroe, W. H., 1941, Notes on deposits of Selma and Ripley age in Alabama:
Alabama Geological Survey Bulletin 48, 150 p.

Newton, J. G., 1965, Geologic Map of Barbour County, Alabama: Alabama
Geological Survey Special Map 33.

1968a,Geologic map of Dale County, Alabama: Alabama Geological Survey
Special Map 63.

1968b, Geologic map of Henry County, Alabama: Alabama Geological
Survey Special Map 70.

Newton, J. G., Golden, H. G., Avrett, J. A., and Scott, J. C., 1968, Water
availability, Dale County, Alabama: Alabama Geological Survey Special
Map 64, 26 p.

Newton, J. G., McCain, J. F., and Avrett, J. A., 1968, Water availability,
Henry County, Alabama: Alabama Geological Survey Special Map 71, 14 p.

Sapp, C. D., and Emplaincourt, J., 1975, Physiographic regions of Alabama:
Alabama Geological Survey Special Map 168.

Scott, J. C., 1966, Geologic map of Geneva County, Alabama: Alabama
Geological Survey Special Map 54.

Scott, J. C., Golden, H. G., and Avrett, J. A., 1967, Water availability in
Geneva County, Alabama: Alabama Geological Survey Special Map 55.
Scott, J. C., McCain, J. F., and Avrett, J. A., 1967, Water availability in
Houston County, Alabama: Alabama Geological Survey Special Map 59.

Shamberger, V. M., 1968, Geologic map of Pike County, Alabama: Alabama
Geological Survey Special Map 72.

Smith, E. A., 1907, The underground water resources of Alabama: Alabama
Geological Survey Monograph 6, 388 p.

Smith, E. A., Johnson, L. C., and Langdon, D. W., Jr., 1899, Report on the
Geology of the Coastal Plain of Alabama: Alabama Geological Survey
Special Report 6, 759 p.

Toulmin, L. D., LaMoreaux, P. E., 1963, Stratigraphy along the Chattahoochee
River, connecting link between Atlantic and Gulf coastal plain: Alabama
Geological Survey Reprint Series 4, 20 p.

34



Toumey, Michael, 1858, Second biennial report on the geology of Alabama:
Alabama Geological Survey Biennial Report 2, 292 p.

Turner, J. D., Scott, J. C., and Newton, J. G., 1965, Geological map of Coffee
County, Alabama: Alabama Geological Survey Special Map 35.

Tarner, J. D., Scott, J. C., Golden, H. G., and Avrett, J. A., 1968, Water
availability, Coffee County, Alabama: Alabama Geological Survey Special
Map 76.

35



0661 ul wdb z/¢ Bu)
-dwnd sJy g Jopje- 43 L2
umopMeJp pejJodey 44
GLy OF G6C WOJ) UOGBUDS
Ul 8 ‘44 G6C O4 00g WoJy

Ui 8 ‘44 0Gg o} edey Z8-8l-11 §°902
-Jns wodj uy g :Bujsep Z28-62-9 Z2°961
*Z "ON 9| 1148qqy 69-1z2-1 S°6LL
L-T *ON VS9 d 1 0561 9Ll oct dy ‘o1 8 ‘sl SLY 0561 "0 |eJjueg-suleq el11Aeqqy jo A41D  10GGHIGBOCIYELS Z
*69-60-01 uo wdb g
Bujdund Jeyje 43 0z
umopMmeJp pejuodey °4)
OLy ©OF 06 woJ) uoOUDS
Ul 8 ‘43 06C OF GCE WoJ4
u) 8 4} ggg o} edey
-Jns woJdy uj-g| :Buisep Z8-¥Z-8 00z
¥ °*ON 9| 1A3qqy d 1 §9-60-01 991 ey dy ‘o) g ‘sl oLy G961 *0D |eJjued~suhe] ol11Asqqy 0 A41D  10£2516801ZVEIE l
syJewey Jojes 4jl| JO juswednsesw (43}) edejUns (+4) 41un (seyoul)  (44) poyeld Jo1114g Joumg (*ON 3H0ISLVM) “ON
40 sy poyiew jo eqeg pue| moleq eoejuns bBujJeeq llem |leMm JOo  -wod uoi4ed0] |lep  {iem
Jo (4) ©AOQy pue| jJO  —Jojepm 40 Joy y4deqg Jeay
10A0| Jojep opnLI Y —-ewe|(q

*uoj jeAadssqo ‘g
o045 ‘g fA|ddns op|gnd ‘g fuojgeByaay ‘uu) flejugsnpul ‘pu) fol4Sewop ‘Q :Jdejem JoO esp
*ou|gany €] feuiquny o|qibusuwqns ‘g
foucu ‘N flenuew ‘W ‘el ‘r fsmolj ‘g fuepu) Ao 9 f1ebnyjujues 3y 13411 JO poyley
eJojowodeq pjlodsue Aq peujwdoseq opniiily

*uojjewloj uogsy ‘11 fuoljeuwdoy ejjeyejjel ‘41 fuojjeuoy
0aqbjoyosey ‘Y1 ‘pueg ewoyedsn] ‘ny) f‘ejjejeueN ‘ju) fuo]pewdoq
uojhe|g ‘D1 fpueg edueplACJd ‘dy fuojjewdod Aeidly ‘Jy :4jun Bujseeq-sejepm
*syjue) pue jeoj U] ueAib sjere) Jeyem pue syydep peunseew ‘jeoy uj uoalb
s|eAe| Jojem pue syldep pejJodey :jeas| Jejem pue |jem jo ypdeg
*Z 9JnbB1} U] umoys esoy4 o} puodseudod ssequnu §iem

$3I0N

©6JE Jo%oNny 440] ©Uf U] S||em Jo Spiooey °| e|qej

36



*c961 ui wdb ¢z te
pedwnd A|pejJodey °ij
08Z ©4+ 09Z WoJ} uLeUdS
Uy ¢ ‘44 09Z O+ 62Z wod4

Ul € ‘44 62Z O+ eory 28-92-9 Leg6l
-dns woay u} ¢ :Bujsen 28-L0-9 £°¢6l 09 Buiiitag
€=) °ON VS9 a S 69-12~1 1°981 oLY o1 ‘Ui [ 4 082 €961 Y4lwg °3 °H SweeM ‘7 e1ilIM 101061580V PPEIE [
*2661 ul wdb ygg Bujdwnd
SJy § JB44R 44 0Of UMOD
-MeJp pejiodey i} Gpg
O} OEpy WOJ USDJDS U g
‘44 0Ey O+ G9g Wody ul g
{44 G2 O4 ®dkjuns wody
uj gy :Bupsey °¢ <on z8-12-L 02
®111A8qqy ‘G-X ON VSO  d L 69=01-Z G161 (117 dy ‘oL 8 ‘sl (174 2661 *00 leujusj-euien o111Aeqqy Jo A41D  LOVZLIGBOSOSEIE ¢
*9L-¥0~-¢
uo wdb zopy Bu|dund
SJAY G*Z Joi4e 4 9l
umopmeap pajdodey *44
089 O4 G09 WoJ} uee.UDS
ui ol ‘44 069 ©+ 089 pue
+3 609 ©4 4} ovg wody
ul 0l f44 009 o4 °dey
-ans woJdy uy g| :Buysey 8-<1-8 062
°G °ON ®||iAeqqy d 1 9L-¥0-¢ L92 LSy a o1 ‘st 089 961 *0) ledjuen-euley ol11Aeqqy 40 ALID  1090LIGB08ZHEIS [
s)Jeuey Jejem 44)| JO jusweunseew (44) BdR}INS (+4) 4lun (seydu))  (44)  pejeld Je)(14q Jeump (*ON FHOLS LVM) *oN
4O ®S|  poyjen jo ejeq pue) mojeq eoejuns Bujaeeq |lem  ||8M jO  ~wod Uo|4E00| ||OM | |8M
Jo (4+) eAoqy pue| jo  -uojeM o Jep  yideq Jeoaq
19AB] JoteN epni)4ly ~ewe|q

penu| 4U0)~—~BBIE Jeony 4J04 Oy} U] S]|6M }JO Spdooey

°1 |lqey

37



“Mojeq

euou flj g/| O edey
~Jns wody v} ¢ :Bujsen
€=0 :ON VS9

*€9-0¢~L
vo wdb |¢y Bujdwnd suy
G 48448 4} 09 umopmeup
pojuodey *4) Z¥°0LZ O+

ZY*06Z Wo4y ueeddS Ul ¢
‘44 Z¥°06Z O |pZ wouy
Ul ¥ ‘44 842 o4 edRy
«4ns wouaj u) 9 :Bujsen
8-8 °*ON VS$9

*S9SN 40 S8} |3 8y4 uy
ejqe] |eae sbo| o)a4oe)3]
°Z8-10-11 vo

wdb ggy Bujdwnd say ¢z
40442 44 601 umOpmeJp
pejdodey *44 GZL O4 GOL
pue 13 0L9 O 0S9 ‘44
066 O+ QLG WOJ4} uesuds
Ul 9 ‘44 0LS O4 OIG wouy
uy 9 f4) 06G o4 edey
—ans wouay u) Z| :Bujsen

eJeMplRH | |OJue)

*0p Bullitag
118M0g UO}Y

*0) Ajddng
pue |1eM y4jug

yoanyy
ebp)y Juesee|d

uo|eonp3
J0 paeog Aqunon eleqg

A3 1d0yyny
Je4ep Ajunog ejeq

10265£S80VEPE IS

10v0eeS80eeee IE

102¢925801 1€€1€

SyJewsy

28-82-9 9°8Ll
28-60-Z £°8Ll
a S 69-€Z~9 9°9L1 8Ly $uy 14 ove G961
28-8l=-11 [ ¥4
28-82-9 2Ll
28-L0-9 961
d S €9-0¢~L 091 Ly UL ¥ ‘9 zveoLz €961
d 1 Z28-10~11 (149 1£:14 ay ‘dy 9 ‘z1 (144 2861
Jo4BM  1j|| JO jUsWOUNSEEW (44) ©DR4INS (+4) 4lUn (Seuydul)  (44)  Ppe4eld
40 ©SM|  poylep j0 B84eQ pue| mojeq eoeguns bBujieeq j1eMm  ||eM jO  -WwoOd
J0 (4) eAoqy pue| 30 -aejepm 40 Je)  yldeq Jeey
ToAB| JoLeR opNLL4+IY -ouwe|q

J4e]] 14a

Jeump

(*ON 340iS.LVM)
uojied0] |iem

*oN
i1oM

penu| JUO)-<BBJe JexONy 4404 Oy} Ul S| |oM JO SpIodey

*l elqey

38



*Mojeq
ouou {1} Oz o4 eoey
-Jans woaj uf § :Bujse)

*GL-€0~10 uo wdb oz
Bujdwnd suy p| Jopje

43 €G umopmedp pejdodey
*+3 Ovv OF Ol PUR 4y
G8E O GLE WOJy uddIOS
Ul 8 ‘43 Ol o4 gg¢ pue
4+ 6¢¢ O4 0LZ wWod} Ul g
{13 0€E O4 eoR}UNS WOUS
ul 9| :Buysen gy voyyay

*opel ul wdb og Buy
-dund say g Joie 43 Z)
umopMedp pojJodey °*Mojeq
Buou {4} Z[Z O4 @deuns

wosy u) g :Bujsen <y
“ON UO4}JY ‘[=Q ON VSO

*6G-61-01

vo wdb oy 6ujdund

SJy g°| Joije 4} 6| umop
~-MeJp pejJodey *Mojeq
ouou {1} ¢zZZ o4 @dejins
wod} ul g :Buiseny ez
*ON UoLidy ‘c~Q ION VSO

21

dy ‘o)

3

‘dy ‘o)

dy ‘o1

L1861

L6l

ar6l

6561

*0) Ajddng pue
I1em ys||buz

*0) |edjued-oulen)

03 |ien
ue|seidy Aedtg

*0g Buititdag
l1amMog uoy|y

ue| |y Auuep

UO4}IY JO uMO]

UoL|JY 4O umo]

UoL|dy 4O umO]

109¥066808¢CE 1S

100£2p680L86E1LE

1080€ ¥58095GE 1€

1012 ¥580809€1€

a

ol

SyJeway

Jojem  1jl] JO jusweunsesw (4}) edejuns
pue{ moleq ooejuns
Jo (+) eAoqy pue|

+iun
Buaesq
~Jojem

pejo|d

=Wod

Jee)

Joil14a

JeumQ

(*ON 3HOISIVM)
uojies0| ||oM

‘ON
11K

pONU | JUOD~~B81@ J8¥ONY }404 80} U] S||OM 4O Splooey

*y elqey

39



*1g~¢cz-11 wdb o¢ Bujdwnd
SJY gy Joije 44 G°GZ
umopwedp pojJodey *Mmo|sq

euOU {44 gZy O4 ©ORY Z8-11-t1 8°09Z
-Jns wody uj y :Buysen 18-20-21 6°092 Buyy)14g 11em uog uo|4easesey
*e|oeuteqe) P10 W S 18-2Z-11 17 coy of y 09 z861  pue seybny g °r AJepi|IW JO¥Ony 4404  |OPCOSGB06GLZIE 9L

*gL-02-Z1 uo wdb o6 Buj
-dund sty pzZ Jejje 44 €L
umopmeJp pojJodey 4y
0y O+ QGZ woJj useuds
UL ZL ‘44 OpY OF 0KY
pue {3} 06Z O+ 061 uoty
Ul ZL ‘43 gyZ o4 eoey
-dns wouay uf pz :Buisey  cpu) 1 8L-0Z-21 oot 119 dy ‘o1 ZIL ‘w2 ocy 8L61 *00 |espued-sule] S48}104g PURIYLNOS  1OOI ¥SSBOS00S LS 4

*yL-05-5 uo wdb o7y Buj
~dwnd SJy gy Joyje 44 L
umopmedp pejdodey *mo|eq
ouou ‘44 QZ| O3 eoey
=JNns WoJdj Ul ¢ ‘44 202
04 edeyuns uwody uy 9 Z8-Gl-11 8°C6 *0) Alddng pue
:Buysey +|# odoy meN  d S yL-0g~€ 13 05§ oy € ‘9w vL6l 11eM ys||6ug odoy MeN JO umoy  |0LIZGGBOLOSEIS bl

*1861 Uy wdb o9
Buydund say g Jege 44 ¢

uxopMeJp pejuodey Moeq Z8-10-L 2°8s uo| 48| 20SSY
euou fiy Gg| Of edey 28-61-Z 0°8g *03 A1ddng pue o14sy|ebueny
-J4ns wou4 up 9 :buysey g S 1861 09 Lzg 21 9 o0z 1861 t1em ysiybug u4jus eueg  10ZO6SE090SEIE €I
syJewey JojeM  441] 4O juewe.nsesl (4j) €dR4NS  (44) Hun  (seyoul)  (44)  pejeld Je) 1140 JeuMg (*ON JHOISLVM) *oN
jo esn poyjen JO ejeq pue] mojeq eoeyuns Bujieeq 1]em 1M 0 -Wod uo{4ed0| oM 119M
Jo (+) oroqy pue| jo  -JojeM  jo Jey  yjdeg  deey
10A8] JO4EN epniL4ly -eueq

penu| 4uo)-—eeJe Jexony §J404 BU} U] S]|6M JO SpJodey °| e|qej

40



*¢9-62-9 wo wdb oz
dund o} pejdodey *mojoq

euou {1y 0G| Of edey 28-82-9 2°zs
-Jns wody u| ¢ :Bujsep 28-01-2 1%€S uepuaeg
‘pl-4 ON ¥59 44| S 69-62-9 2°65 S62 2] ‘4ui 14 (129 1961  edJempuey |{oude] AJowen umeipooM  10GZOVSBOSYLZIE (¥4
*69-6z-9 uo wdb g|
dwnd of pojdodey *mojeq
euou {1} y6Z ©Of eoey
-dns woJy ul ¥ :Bujsen 28-01-Z 8°801
*8-4 ON VS9 a S 69-62-9 ¥°26 (249 21 14 0ee G96)  ©JempJey ||oJJe) wsjyo ejhoq  10LEOYSB08SBZIE 0z
°sS9sn 3o
soj|4 u| e|qe||eAe sbo|
Sl440e13 g °ON 3JezQ d 1 18-¥0-21 6°86Z (444 B b b ZL6L  *0D jeajued-euheq AJeZQ JO uMO] | 0CZ6ESBO6S6Z1E 6l
‘Mojeq
euou ¥00¢ O4 edey Z8=-81-11 0Lz *ejy “jJezQ
-dns woJy u| ¢ :buisep a S Z28-¢0-01 A Y24 0es 21 14 (1314 2861  ©Jempuey |jouJe) f1oJ4ae) *H *0  10Z10¥S800vIElE 8l
*18-61-11 wdb o¢ Bujdund
SJ4y 6 Jofie 14 6°€1
umopmeJdp petuodey *mojeq
euou {1y gg¢ Of edey 28-91-11 8°092
—Jns wody u| ¢ :b6ujseg 28-62-9 2°68Z Bupii14g tiem uog uo| jealesey
*ple|4 eouysbuoy W S 18-20~Z1 9092 oLy 21 4 ozy Z861  pue seubny *q °r Adei||iW Jedony 4J4oj  1010LYSBOLSSZIS A
Sy Jewsy Jejem  1}|] JOo [juewednseew (L3}) edejuns (+3) +iun  (seyouj) (43)  peyeid ELIRRE) Jeung (*ON JYOISL1VM) *ON
30 ©S1 poy{ep $0 ejeq pue| mojeq eoejuns Bujaeeq Ilem  [jem jo  -—uwod uoj4edo| |jeM  ||eM
4O (+) eaoqy pue| jo  -JdoieM jo Jeg yydeq Jeey
[ere] Jolem epniiily -eue(qg

penu| 4uoD-~BBJ8 Je¥ONny 440] Oy} U] S| |8k JO Spaodey °*| ejqe)

141



‘96l u) wdb z6] 4o
padund uaym }j 0| umop
-medp pajuodey i} Gpg

O4 G608 WoJj USBUDS U] g
{4} G08 O4 8Ddr}ins wod}

ul 8 ‘4 Ozy O4 9dejyINS 18-01-21 0°86Z
wod} uy g :Buysen ¢y 69-€1-L veLvZ
*ON %4ezQ ‘9l-4 °ON VS9 d 1 961 o1z t424 a0 8 ‘9l 4] 96l  *0J |edjued-eudeq 3JRZ( 4O UMOL | OSYBESB06) LZIS ¥z
*pGel ul wdb gg/ 4o
padwund uaym 4} /p umop
~meup pojlodey *i4 I8
O} ¢G/ WwoJd} udsdU4dS U|
Ol ‘43 €GL O4 G99 Wody
uy 0l ‘44 0GL ©4 8de}INS 18-80-21 6°v8Z
woJy u) 91 :bBujseg -z G9-C1-L 915z
*ON %JezQ *Ll-4 °ON ¥S9 d L ya6t L8l (104 S 0L ‘91 <18 pG61 00 |edjued-eude 3JeZQ 4O uUMOLl  (0BOBCSBOVILZISC €2
*g96| u| wdb pgz Bu)dund
SJY $Z JoLje 4} 68 uMOp
~MeJdp pajtodey *i} Gig
O4 ¢G/ WoJ} usdUds u|
Ol ‘43 6GL O4 0L9 wouy
Ul 01 f43 0GL O+ @dey
-Jns wouy uy gy :Bujsen
*p *ON dJezp 4 1 18-£0-2! G*19Z 60¥ H 0l ‘8l Gl8 1961 *0D |eJjuep-euke %JeZ0 JO UMO)  |0919ECBO6EIZIE  ZZ
Sewsy JojeM  1j]] 4O judweunseell (}j}) 8dBjJINS +4) 4lun  (seydu|)  (44) payeld Je| 14 JoumQ (*ON 3HO1S IVM) *oN
0 o3 poytop J0 ajeQ pue| mo|eq ooeyuns bujuesq | oM jjem J0  -wod Uoj 4RO} {{6M  {|OM
4O (4) @A0Qy pue| jOo  -JojeMm  jO Jey  y4deg Jee)
[oA8| Jajem opNLL Y ~ewe)q
penu | JuoD--eeJe Je)Ony 4JO4 ey4 Ul S||eM JO SpJodey *| e|qe]

42



*udf ggs Bu)dund

S4Y 9¢ Jepje 4y G| umop
-Meup pejuodey 4y 089
0} 09 WOJy ueetds u| g

‘43 09 O4 (1) 06y wody 8-Ll-11 (R74
Ul 8 ‘44 00¢ o3 eoey 78-91- (44 *0g A1ddng
-dns wody uy Z| :Buysey  aa) 1 1861 0zz oLs d g ‘zl 089 1861 pue ||eM yyjus uowojog UYor  |0I9IGBOSESZIE 62
*6L~90-¢ vo wdb goy bu|
-dund say g Jejje 43 Gz z8-81-11 z1z
umopme.lp pejiodey *Mo|eq Z8-62-9 L0z
euou {14 gly o4 edey 8-L1-Z 90z *0g Ajddng
-4ns wouy uy g :Buyseg  auy S 6L-90-1 00z o0ss dy ‘o) 8 096 6L61 pue 1M uj|us uepjog sewer  |0BI6LGBOEYIZIE 82
*G9-gl-g uo wdb | moyy
pejew}s3 *Mo|eq euou Z8-91-11 Lot
‘43 €9 edejuns wouy u| Z28-82-9 Ll
v :Buise) *6-9 *oN v¥Sg @ r Z8-60-Z 9°l (444 Juy v g6l $961  elempiey | |ousen juoumeag Adder  |0LIYEGBOOVLZIE L2
*Mojeq euou {44 78-82-9 (4141
68l O4 eoeyuns wouy uj Z8-60-Z 6°061
v :Buise) *g-g *oN vs9 @ S G9-L1-9 L*tgl L9€ Ul ‘nyy 24 1961  ©eJempuey ||ouse] uoJnyy 1eyjeg | 01YOEGE0BZOZIE 92
*G9~80-9 uo wdb ;7 moyy
peJnseel °mo|eq 6uou iy
Iy 04 eoeyuns wody Uy 78-82-9 9°0
v :Buisen *|-9 *oN ¥S9 @ r 28-60-C veL (414 JuL ¥ 06 se*>  euempuey ||OJJR] 11eug 8o  |0906268006G1€1E G2
sy Jewey Jejem  1j|| JO jueweunsesu (44) e0RyNS  (}4) 4lun (seyouy)  (44)  pejerd Je1114g Jeump (°ON YOS IVM) *oN
40 esn  poyjen 40 ejeq pue) mojeq eoejyuns BDujueeq 11em {1eM JO  —wod uoj4ed0| ||epm | tom
Jo (+) ®AOQY puel jOo  -JejeM  jO 4oy yjdeg  Jeoy
16Ae] JojeM opnii4ly —eue|(
PONU| {UCD~~BBJR 163DNY 4104 Oy} U] S||6M JO SPIODeY *| e|qe]

43



*9L-v1-9 uo wdb g

je pedwnd ueym 33 62
umopMeap pejuodey *moleq
euou ¢}y ggz ©J edey
-Jns wody u] g :bBujseg
*¢ °*ON Plel4 Bueqpjog

*wdb p| dwnd oy

pejiodey °43 yiz 04 edey
-Jans wody uy ¢ :Bujseg
*Z *oN p1el4 Baeqpjog

*YL-cZ-

uo wdb g1z Bujdwnd say
Y¥Z 48440 }4 9g umopmeJp
pejuodey *44 0Z¥ ©OF

0/§ WO4y ueeuds ul ¢ )y
8LC O4 Olg WOdy Ul § ‘44
0L§ ©4 ©dR4INS WOUS Ul g
:Buisey +z *ON el lAMeN

uo | jeAJBsey
€0g 9/61 °00 Buif114q eing AJey|||W Jexony yuod

Sy Jewsy

JO  juewe.nsesw
pue| mojeq edejuns
10 (4) eAcqy pue| jo

uoj| jeAaesey
so¢ 6961  ©JemMpiey ||0aae)  AJey|| | JexdnYy JJod
0 116K ue|selly
ozy L6l upus wo o[ 1ARGN JO UMO)
(+3)  pojeid 011140 Jeumg

|1eM JO0  —wod
ypdeq  Jeey

peNnu| JUCD--B8J8 18)ONY 440 By} U| S||em JO spaooey °| e|qe)

1006£25801542Z1€

108¥L2580£5¥21E

44

10¥£0Z580¥ESZ 1S

(°ON 3UO0ISIVM)



4

€Gp O4 C¢Py WOol} UBBIDS
Ul ¥ f44 vl OF CG¥
Pue 13 ¢Cp OF Z6L WOy
Ul v ‘43 012 O4 soery
—Jans wodj ul 9 :Burseg

*6L-g1~¢ wdB sz Bu)dund
SJy gl Jeije 43 9°Z|
umopmedp pejdodey *i}
0lZ O+ Q€Z WOt} ueedos
ul € ‘43 0€Z O+ eoe}
~-Jans wouy u) p :Bujsen

swdb goz| Bujdund suay
2 J84je |4 99 umopme.p
pejtodey *+} 0ZL O+

069 Pue ‘44 cy9 OF ¢¥9
‘44 0v9 O 0Z9 ‘44 009
04 08¢ ‘44 GLS O G6¢
‘44 065 O4 0£S ‘Sz O4
GlG WOJ} ueedds U| g 4y
069 O+ G¥9 Pue ‘i Cv9
oF 0¥9 ‘43 0Z9 ©+ 009
‘43 08G O+ GIS ‘43 666
04 066 ‘+ 0€S O <2Z6§
‘43 GI1G O (&) OGYy woay
ul 8 ‘44 09y O+ eoey
—dns woay u) z| :Bujsep

a4

S

08-61-01

£8-L0-9
SL-8l-¢

8-L1-11
8-61-2

cesse

$°06 (474

v°0LL
€19l [4149

Lezie
vie
02 6v<

o1

4L

[EANE]
“dy ‘o)

¥ ‘9 [£24 0861

[ 0Lz GL6}

8 ‘2l 0zL 6161

*0) Ajddng
pue |jepM y4lug

jJusujaedeq

AemyB|H eweqe)y

*0) A|ddng
pue ||eM yijug

Aeaang
jeo|Bojosg *gn

Jueuwjaedeq
AemyBy euweqejy

swJeq Jewy|ney

106v¥£5806£2Z1¢

10205£58081€ZIE

1080¥2580012Z1¢

e

sy Jewsy

Jejem 1311

40 es(

POy {oH

$0  juswednsesw

Jo ejeq

(44) eoejuns (+3)
pue] moleq eoejans
40 (4) eAoqy pue| jo

1A

Jo4eM opn4| 4|y

4lun
Bujaesq
ESTNTY

pese|d
~wod

(seyou|)
|1om
Jo Je4
—eue|g

(43)
llem jo

yideqg  Jesy

Jdejllag

JeumQ

(*ON JHOISIVM)

uo| 420}

| oM

"ON
I I8M

PONU| JUOD~~BBIE J6XONY 4J0J OU} U| S||6M JO Spaodey

1

slqey

45



*udb
6z dund o4 pejuodey *i4

0£Z O4 0lZ WoJj ueeJos 28-91-11 FAIL:]|
uj ¢ ‘43 012 o} eoey 28-82-9 6°¥91
-Jns wody uj ¢ :bujseg 18-02-11 1*v81 uojjealesey
*sJejuenbpesy obuey W S €8l 96§ niy €y 052 GL6L  ©Jempuey ||oJue) AJej|||W JoNONY 4404  |OVOLYSBOPESZIS 6§

*gL-62-¢ uo wdb g0
Bujdund suy ¢z Jo44e

44 00Z umopMeup poiiodey
*+4 088 O OLL WoJy
ueouds u| Ol ‘4 OLL

04 Q0L WOJ} UY O ‘44

G9L O4 eoeyuns wod} u) 18-¢€0-21 0°02z
0z :Buisep g o duezg d 1 8L-62-% [1:1) ove %0l ‘oz 088 8L61 *0D |eJjuep-euken 34eZQ JO UMO)  LOLEBESBO6EYZIS 8¢
rwdb g9 4e

pedund ueym i} gy umop
-meJp pejiodey *ij 006
04 QY8 WOJ} USEUDS U}
Ol ‘44 OV8 O+ 2GL WoJy

u)] Ol ‘44 2€8 O4 edejuns 18=v0-21 0°60¢
wod} u) g| :bBujsen ¢ G9-Cl-L € 8y
“ON MJBZO *|=} *ON VSO d 1 29-v1-¢ 9¢Z ocYy % 01 ‘sl 006 Z961 *0) |eJjued-ouien %JBZ(Q jJO uMol  10110¥580009Z1¢ 19

°S9SN #0 sOf|4 euj uj
ojqejeae sbo| 2144083
*gL-y1-9 uo wdb og
Bujdund suy g¢ Jejse

44 €1 umopmeJp pejuodey 18=10-Z1 6°v6 *0) Alddng uo| JeAsesey
*piold JUnH W S 8L-v1~9 08 LyZ 2y 8L6l pue |joM yisjug AJei|||W Jedony JJoJ  |OBYYEGBOOVZZIE 9K
Sy Jewey Jejem 14)| JO jusweUNseeW (43}) OOR4INS  (13) 4jun  (seydouj)  (43)  pejeld Jetl14g Joump (*ON HOLSIVM) *ON
J0 osn poyten O ojeq pue| mojeq eoejuns bujaeeq | jom |joM JO  -woo U0y 4e20| oM 110M
Jo (+) eroqy puej jo  -Jejem 4O Jey yjdeq  Jeey
|8A8| JojeM opny| iy -ewe| g

penU | juoD=-~B8Je JoxoNy }JOJ Oy} U] S||eM JO spaooey ¢*| o|qel

46



*LL-91~Z wdb ogz Bujdund
SAy p Jeise 34 gUg
umopmedp pejaodey *i4
G0¢ O4 00z Wodj uesuds
Ul 9 ‘14 002 ©F Gyl wouy

Ul 9 f}} 0Ll o4 eoey *0g Atddng
~4ns wouy uy z| :Bujsen W 1 LL=91-2 ¥zl €62 Ul ‘nyy 9 ‘2l Slg LL6L pue [|eM uijuwg p4eng |eUOI4BN  LO6YYYSBOLOZZLS 144
*mojeq euou ‘44
G8 O} ©Jeyuns wodj u| U0 }BAIOSEY
9 :Bujsey +ebpoq exeq W S 18-61-11 <14 9zz nil 9 11} 0L61  ©Jempuey )104ae] AJei]) W JONONY 4404 | 0OVZYSBOISEZIE 144
‘44
GlZ ©4 00Z wod} ueeuds
up ¢ *43 002 o4 eoey
-J4ns wodj uy ¢ :Buysen 28-62-9 g8°¢cg uoj jeasesey
*yoeeg s,uep petsiiul W S 18=61=11 (19 1§74 jul v [1¢4 GL6L  ©JRMpURy |)0Jde] AJei)))W JevONY 1dod  1092CPSBOLSEZIS (44
*1L-20-¢ wdb o¢ Bujdwnd
Jer4e 14 07 UMOpHEJp
pejuodey *i} LT OF
[§Z WOJ} Uue8uds Ul ¢ ‘33
L£Z O+ 661 Wody uyp ¢ ‘44
661 ©f ©Jejuns wodj uj ¢ 18=61-11 2°66 uojjeAlesey
:Buysey  seedy ey ipIIM W S LL-20-¢ s [4¥4 Jul ¢ 'y ST LL6l  ®aempiel )jodue] AJeil| W Jevony 4Jod | OVEE¥GR08ZEZIE FA4
uo | JBALBSEY
duwe) 4nodg |d419 W S 18-£0-Z1 0°sy Lyz (1) ndL A b *ee*  euempiey |[oadey AJep)iinW JeWONYy 4404 LOLISYSE060YZIE 137
uo| 4eAlesey
Yoeeg Jeeubuj W S - 18-£0-Z1 G*0S 1 744 (1) N4l b b sescer AueplliW JoNONY 4404 |OLGZYGBOBZYZIC oy
SH)Jeuwey Jejem 1i]] 40 jueuednsesw (4}) ©OB4UNS +3) 41un  (seudul)  (43)  peyeld 40] 1140 JeusQ (*ON THOLISL1VM) *ON
40 @S] poyjen 40 ejeg puej mojeq edejyuns bBujaeeq [1oM  |}eM JO  —wod UO| 400 |1BM | BN
4O (4) eAoqy pue] jo  -dejem 40 Jep  yjdeg Jee)
|eAe| Jeiepm epniiily -sueqg
penu|juoD~~Bede Jex¥ony 4404 ©4} U] S||eM JO spJodey °| ejqe]

47



*59sN 4o
oL SHY 1
8yL O+ ZEL PUe 13 GZL O4
GOL ‘44 00L ©4 089 ‘44
99 o4 0Z9 uodj uee.uds
up Ol ‘44 Z€L O4 GZL ‘44
GOL ©4 00L ‘44 089 o4
$99 ‘44 0Z9 ©4 8yt Wouy
ul 0l ‘44 02 O4 ooey
«dns wouy uj $Z :Buisen
*g °*oN ©s|Jdaejul

*S9SN 40 se|i4 ey4 uj
ejqej jeae sboj o1ayoe|3]
*+4 069 ©4 O¥S Pue 44
0lG ©O4 08¢ WOJ} uUSSIOS
ul g1 ‘44 0¥S O4 OIS
pue ‘13 0B O4 00S WOy
Ul 91 ‘44 GLE O4 eoey
-Jns wouy uy ¢z :Buisen
*L *ON J9¥oNYy JJod

*9g-gz-g uo wdb zoy
Bujdund ueije 4} Zg
umopmeap pejuodey <44
289 ©4 Z99 PuUe 4} G619 O}
009 ‘44 L6 OF ¥GS ‘44
08¢ O4 Gl wodj USBUDS
Ul 8 ‘44 Z99 ©4 G19 pue
44 009 O4 $L6 ‘43 ¥SS O4
08¢ ‘44 GLS ©O4 OIS woay
Ul 8 ‘43 0LE O4 ooey
«ans wouj uy gy :bujsen
*Pieid emoT °py-7 *ON VYS9

*0) Bujlil4a
1 IeM ssojJe)

osjJadaseguy jo A4iD

uo | 4RAIOSEY

09 jeajusg~suhe Adey||iW JodoNny 4404

uo | yeAdesey

*0) |RaueD~BUART AJdRi|| W JO%ONY 4404

10026680€£1Z1E

L00LEPS808E12ZLE

1080668025 1Z1lE

8t

(A4

sydeuey

d i oL6! (414 :]87 dy ‘01 01 ‘4z =172 oL6l
Z8-62-9 8*LS1
18=-61-11 6°0%1
W 1 6L=L0~% 91 182 dy ‘21 91 ‘4z 059 6161
Z8-62-9 A 471
18=61=11 6°691
G9-91=L 6°811
W 1 96-8Z-8 501 062 dy 21 g ‘91 z89 9661
Jejem  4})1f 4O jueweunseew (44) edejins (44 $lun (seyoul)  (44)  peseid
jJ0 esn POYJon jo 8jyeq puej mojeq edejuns bBujaeeq [ oM jjem jo  —wod
40 (+) eAoQy puej jo  -JojeM  jo Jop  yideq Jee)
|eAe| JojeM opNnLj4iy ~oue|q

4ef114g

Joumg

(°ON TUOLSIVM)
uo|4@00| | (oM

119}

ponu| 4UOD~~RBJR Joxony 4J40J Oyl U] S||em jO SpJodey

°l eiqey

48



*gL-91-9 wdb ¢z Bu)
~dwnd sJ4y $z J844e L 09
uMopMeJdp petdodey °*mojeq

ouou f}} [ZG O4 8dR} Z8-11-11 6°96Z
-Jns woaj u| g :bBujsen 28-L0-1 (¥74
*g "ON uo}O0Jg MeN d 1 8.-91-9 992 Lyy o1 91l [14°] LL6L *0D |eJjueQ-euder  uO4OOUG MEN JO UMOL | OVESSSBOIEEZIE 14

*z9-61-9 wdb oy Buy
-dund say g Joije 4} G|
umopmeap pejucdey *4}
vE€G OF ¥ZG PUR }i 916 O
906 ‘44 86% O+ 88y wody
ueeJds Uy 9 ‘44 tzg o4
916 PUR ‘i) 90¢ ©4 86¥
‘4} 88y O4 $Zy Wodj uj 9
{4} €8y O4 ©OR}UNS wWOJ}
uy z1 :6ujsey <z con

uojoo.g MeN ‘G-I *ON VYS9 d 1 29-61-9 824 (144 21 9 ‘2l ¥ss 2961 00 |wJjued~euAe  UOOOUG MBN JO UMOL | 065SSSBOZOSZIS 0g

*S9SN 30 sej|j uj
ojqe| jeae sboy o}ugoe|3
*19-gz~¢ wdb goy Bujdund

S4Y g J8je 44 ¢*4Z
uMopMeap pejdodey *mojeq

suou {4} Opg O4 eoey z8-91-11 (174
-Jans woJd} u| g :Buysey z8-05-9 L8z
*C *ON Pi®i4 *xny 18-20-Z1 174 uo | JeAlesey
PI®I4 110YS *C~] *ON ¥S9 W 1 19-82~¢ 00z 139 dy ‘o) 8 0¥ 1961 *0Q Bujy1aq swoy Adey)|in Jedony 4404  |0SOISSBOCOZZIE  6F
SHJewey JejeM  44]] JO jueweINSEEW (4}) 8ORLINS  (44) 41un  (seyduy)  (44)  pejeyd J811140 Jeumg (*ON 3Y01S LVM) *ON
40 85 poyjen j0 eieQg pue| mojeq odoejuns 6bujueeq | oM j|eM jOo  -wod Uo| 4800} | oM | 1em
4O (4) eAOqy pue| jO  -JojeM  jo 4oy ysdeg  uee,
joAS| Joien opny ||y ~ewe|q .

PONU| JUOD=--BBIR 48XONY JJOJ By} U] S| |eM JO SpIodey °| @e|qej

49



*L1-62-8 uo wdb opz
Bujdund suy Z| Je4se
13 65 umopmeap pejJodey
*434 €8L OF OFL wWOLy
UeBUDS U| 9 PUR 44 OFL

0} $G9 woly uf 9 44 789 A: ALY 1°061
O4 ©oeyJns woJy U] g 28-82~L 1244
:Bujse) *| *ON uewpooy d 1 LL~6Z-8 20z 09¢ oL 9 ‘g ¢8L LL61 *00 Buj|j1ag euwdy Uewpoog JO UMOL  10SZ6SSSO0PYILIE 14
*Mojeq euou {4}
Z1Z ©O4 ©eorjuns wodj u) *0) Buf|14a ileM uos
y :Bupsen *g-0 *oN yso a S 28-61-C 6°191 9LE  Jul ‘n4lL 14 01§ €961 pue seybny *ger siiem A11eys 1090955800061 1S 149
*S9sn 40
soil4 uj Boy ojut08i3
*joa4ucd o|BojoupAy pue
o4Bojoeb Joj pesn egeq eJemejeq jo
*Z¥S tieM 4seL {10 °* b haAad i 88¢ b A 169¢ **¢* 00 {0 peoqees pueidolILS *S °¥  10Z€LSSBO6Z1ZIC (11
*1y=-g1-g wdb 00|
podwnd Ajpejusodey 44
8G¢ O} 662 Ul g udOIOS
{43 662 OF ©0B}IUNS WOULS
uj z| :Bujsen *| eoN
uo4d0.g MeN ‘g~ °ON YS9 d L Iy=Gl-g [A74 GGy 4ul ‘niL 8 ‘Zl 8¢¢ 1¥61 00 jelfued~eude]  UOLI0JG MEN JO UMOL  |0GPESSB0605ZIE 5
S Jeusy Jojem L4} JO Juewednseew (}}) edejJns (+4) 4iun (seyouy)  (44)  pejeid 48i {140 Jeunp (*ON JYOISLIVM) *ON
4O OS]  POYJeW J0 e4eq puej mojeq odejuns Bujaeeq jieM  j{eM JOo  Wod uo|4Ro0| {1eM  |)oM
10 {4) OAOQY pue| 4O  -JoseM 40 Jeyp  ysdeg Jeey
joref Jojem opnij4iv -eue|g

PONU | JUOD==BOIR JBHMONY 4404 ©L} U| S||6M JO SpJodey

*1 oiqe}

50



*6L~60~1 uo wdb yzg Buy
-dund say ¢ se4ye 4} |p|
UMOPMRUD pejdodey 44
€G6L ©4 €1L Pue 4} GAY O}
GL9 ‘44 699 O4 Ot9 ‘44
0£9 ©4 029 ‘44 0Ol9 ©O4
$6S ‘44 GBS OF G9G wody
uesJss u] 0l ‘44 €IL

O} 669 bue ‘44 g/9 O
S99 ‘43 0¥9 ©F 0£9 ‘44
029 ©4 019 ‘43 G66 O
$8S ‘44 696 ©OF g8y WOy
Ul 01 ‘)43 096 ©4 edey
-Jns wody vy pz :Buysen
¢ *oN ®s|Jduejul

*19~10~9 uo wdb ggg Bu)
~dwnd say g Je4je 43 99
uMopMedq 4y 0SL O ObL
pue. 44 OIL ©4 00L ‘44
089 ©4 0L9 ‘44 0¥9 Of
0£9 ‘43 809 ©4 865 ‘43
LLG ©4 L9S ‘44 G¥G O4
6€S ‘43 GLG OF G6b ‘44
GLY O GO9p UOJ} uBBIDS
ul Ol ‘43 OvL ©4 O1L pue
43 00L ©4 089 ‘43 OL9
o) 0v9 ‘44 0£9 ©4 809
‘43 86G OF LLS ‘43 L9G
o4 G¥G ‘43 GEG O4 GIG
‘43 G6% O GLY ‘44 SO
O} edejuns woJy uy gf
m.vw 09y ©4 edeyuns wod}
ul pz :Buisey *p *oN
esjtdlejul ‘|-d *ON YS9

8-10-L 1°622
18-61-Z1 1°vzZ

d 1 6L-60-1 (744 (499 dy ‘o4 ol ‘¢z (192 6L61

z8-11-11 6062
18-%1-2Z1 L°9%Z dy

d 1 19-10~9 00z 08¢ ‘oL ‘jul Ol ‘tZ 0sL 1961

*09 |eJjue-oulen

*07) |eJjuen-sulen

ostadiejuy Jo Ayio

esjadiesuy jo A319

106£6¥S80£Z61 1€

10¥015580600Z1€

14

9%

SyIRUeY

JO4eM 131 4O juewednseeu
JO oS POUsSW 40 eeq

pejoid
-Wo2
Jeey

(434) eoejuns 44 +1un

pue| mojeq esejuns Bujaesq
40 (4) @Aoqy pue] jo  -Jolep
19A8] Jojepn epnyiily

(seyoul)
1iom
40 J0}
-euwe|q

(+4)
1lem jo
y4deq

4811140

JoumMQ

(°ON JWOISLVM)

uoy 4e20|

(R

*oN
| 1M

PONU | JUCD~—BBJE 483Ny 104 Oy} U] S||eM jo SpJodey

*| elqey

51



*y¥6] uy wdb ogz 6ujdwnd
SJdy g J48i4je 1} ¢| umop
-MR4p pojuodey *i13} OLL

©4 069 PUE 34 ¥¥S O4 616
‘44 GOS OF GBY ‘44 Z%h
o4 ZIY ‘43 86€ OF CHE
wod4 Ueedds ul 0] ‘44

SYL ©4 OlL Pue 44 069 O
¥¥S ‘44 61G OF GOS ‘43
G8Y OF 25¥ ‘44 ZI¥ ©OF

86§ ‘44 CPC OF 08T wouy

ur 0L ‘44 Olg of eoey

-dns wody uy g| :bujsen z8-11-9 y*9zz
*1 300 ‘L *oN 8-¥0~1 L°L1z dy ‘o)
es|Jdiejuy ‘g-g *ON VS9 O .. 6l €91 29§ ‘jul ‘nit 01 ‘sl oLL Y61 *0D |edjued-eulen esjudueiuz jo A410  10Z11GS80VYBLIE 65
*L9~€0-11
uo wdb zgs Bujdund
SJ4y Z| 48} 44 09 uMop
-MRUD tw._}.oaom 33 2L
Of ZEL PUR ‘14 ZIL OF
0L ‘43 Z69 O+ 789 ‘4
S¥9 04 GZ9 ‘44 GIG o}
S0S ‘44 G6Y OF GBY WOy
ueedds ul 0| f44 ZSL
O} ZLL Pue 1} ZOL 4
269 ‘13 289 OF G¥9 ‘44
629 O} IS ‘44 COS OF
S6v ‘44 G8F OF gZ¥ wody
ul 0L ‘44 08y o4 edey
-dns wody uy yz :buisen 18=¥1-Z! 9°6vZ dy
*g *ON ©s}ladiejul d L L9-€0~11 1174 78 ‘oL ‘L 0L ‘2 ZLL 1961 *0D tedjued-suler os)adaejul 40 A410 1000065800061 1€ 54
sxJewsy J46jeM 1}1| JO jueweunseew (44) eOB4INS (44) 41un (seydul)  (44) pejeyd ELTINEY JoumQ (*ON JHOLSIVM) *oN
40 @S poysen 30 8jeq puey Mojeq edejuns Bujueeq 11ew  yjem jo  -wod uoL4@D0} [[eM | loM
40 (+) eAoqy pue| jo ~Jdojepm 0 Jey y4deq Jeey
16A8| JoieM NN LY -euwe|q
ponU| LUOD--LB1R JOYWONY LJIOJ OU4 U| S|leMm JO spiodey | elqe}

52



*18-10-01 uo wdb ygz Buy
~dund say ¢ 49440 4} L6
umopMeJp pojJodey 4}
098 O+ G6L Pue i} G9f
04 GEQ WOJ} ueedds uj O}
‘44 G6L O4 G9L WOy uj
0l ‘44 6€9 OF 0LG WO}
up 91 ‘44 0g9 of eoey
«Jns woJdy} u| ¢z :Bujsen
*g *oN esjJdaejul

‘ve6l
uj wdb gog Bujdund suy
§ 48448 4} GL uUMOpMEJp

pejJsodey *Mojeq euou
{1} GZy O4 éoejuns wod}
ut z1 :Buyseg *z coN
esjddleiul ‘g-d *ON ¥S9

*6661 ul wdb zg; Buy
-dund sJay g Jeise 43 b6
umopMeJp pojJodey *ij
G9L ©4 GvL Pue ‘44 00L
04 089 ‘4 GG O GIG
‘44 Z0G O4 Z8Y ‘43 0S¥
O4 Ol WoJdj useuds ul Q|
‘4+} G¥L ©O4 00L Pue “4y
089 O4 GG ‘44 Glg o4
Z0S ‘44 28t O+ 0S¥ ‘44
Oly O4 Lpg wodj ulp Ol
{44 GOv O4 €oejuns wody
uj pz :Buisen *¢ *oN
es]adletul ‘g-d °*ON VYS9

Z8-11-l1 el
Z28-10-L (98 /¥4
28-2¢-v ¥°692 ol
d 1 18-10-01 e 90Y dy ‘21 ‘91 ‘vz 098 1861 *00 |edjuep-sudesy osjadiesul 4o A410  |OYEEESB00E6ILE Z9

°0J | IeM
d 1 18=v1-21 9°ete 1429 o4 ‘juy cl 909 e6l uejseiay Aedg osjJdiejuy 40 A41D  100S155808061 1€ 19

Z8-11-9 0°822
18=v1-21 27652 dy
d 1 6561 08l 095 ‘oL ‘Jul 01 ‘¥z G9L 6G61 0D |eJjued-suhey esyadiejul 4o ALID  101116G80EYSIIE 09

Sy Jewey

JejeM 41| JO jusWeINSEOW (1}) 0R4UNS  (44) 4lun  (seyouy)  (44) peyeid Jey {140 Jeung (*ON M0S LYM) *oN
40 ©sn  poy4en }0 ejeq pue| mojeq eoejuns Bujaeeq ||jem | |6M JO  -wOD uoj 4eo0| [{eM | IOM
JO (+) eAoqy Ppue| jo  -Jdejep  JO J404  yideq Jee)
[6AS] Jojem opny|ily -eue|q

Panu| {UOD-=BOJE J8NONY +J0J OU} U] S||ok JO Spaodey °| e|qej

53



*18-10-6 uo wdb pz-cce
Bujdwnd suy 1z Jeyje

}4 86 umopmedap pejdod
=64 *43 029 ©4 019 pue
+4 166 ©F 9¢G ‘44 826 o4
€16 ‘43 806 OF 86V ‘44
ovs Ok GC¢ ‘44 612 O4
6L ‘43 €Ll O4 ¢G| wody
ueeJtos Uy 0| {44 OI9

O} 166 Pue ‘ij 9¢G Of
825 ‘43 €16 OF 805 ‘44
86V O OvE ‘44 GE€ OF
612 ‘43 6LL OF LI ‘4
€61 Of GOt woJy ul Of
f4) 8F| O} edepuns wouy
uy gi :bBuiseny *| °*oN
Jexony JJod ‘Z-W °ON VS9

*18-vz-11 uo wdb /gy
Bujdund Jseije 43 601
umopMeup pejacdey °4j
OlL ©F G99 Pue }4 {¥9 O4
969 ‘43 0Z9 OF GEG ‘44
§1G ©F 00g Wod4 UGBS
ul 9 {43 9¢9 o4 (Z9 Pue
44 GG O4 616 ‘44 006
o} Ggp wody ul 9 ‘43 GeY
04 edejuns WoJy Ul Z|
:Bujsey *| °oN e|uopesep

*SOSN 40 se|i} ul
e|qe| eae sbo| o1a40013

*9-d °ON VS9

Uo | JRAIBSeY
Zv6l  *0D |edjuegmsuhe Auey||ip Jewony 404

welsAg Jejem
1861 °0D |eajuep-eude|  Ajlunuwwon @]Uuopedey

09
9¢61  Buytigag 118adng  Adejewen use|Mopeoy

1096¢ ¥680600Z1€

10919¥580¢€0Z 1€

1006256805591 1§

SyJewey

J0  juswe.nseew
pue| mojeq eoejuns bBujueeq
J0 (+) eAoqy pue| jo

pejeld Je|114d JeunQ

-Wod
Je8)

(*ON YOS 1IVM)
uojjedo| ||eM

poenuU| JUOD=-BBIE JEHONY 4404 Oy} U| S||eM JO SpJooey °| elqe)

54



*18-10~6

wdb ¢| *pz¢ Bujdund say
9l Je4je }j 9Z umopmedp
pajuodey *zg-L0-¢ wdb
06. Bupdund suy g Jegje
+3 8°05 umopme.tp pe
~4Jodey *Zy-L0-p wdb Q1
Bujdund say g¢ Jejje 43
608 umopmesp pejuodey
*+3 6%9 O4 £9 Pue

43 Y95 O4 6¥5 ‘43 C¥S
04 826 ‘43 ZS O+ 60C
‘43 €6Z o4 €CZ ‘43 gzZZ
04 €0Z ‘43 €6l O4 CLI
wodj ueedds uj Ol ‘44
6£9 O+ v9S Pue 4j 6vS O4
C¥S ‘43 825 O ¥ZE ‘43
60 O4 €SZ ‘43 €52 o4

€ZZ ‘43 S0Z O4 €61 ‘43 28-82-9 1°66

€LL ©4 0ZI woudy uj O} 18~0Z-11 L*€0L

43 891 O4 eoejUNS WOLy 18-10~6 86

uy gl :Buysen *z <oN 26-v0-L 69 dy uo|{eAtesey
J40MoNY 4404 ‘C~W "ON VSO W 1 Zy-10-% (14 $°92Z ‘suL ‘nil 0L ‘sl 6v9 Z6l  *00 |edqued~eude Aueif] N 4oONY 4404 | OFZEYEBOSO0ZIS 99
syJewey Jejem 1j|| JO jueweunseew (4j) edejuns (43) 4lun  (seydul)  (44) pejeld Jei1ag JoumQ (*ON 3YO1S1VM) *oN
30 esn  poy4en 40 ejeq pue} mojeq eoejins bujueeq llem  jlem JO  -wod UO14e30| ||eM | |OM
4O (+) eAoqy Ppue| jo ~dejem 4O 484  ygpdeg Jee)
[6AB] Jojep opN4t4ly -owe|q

PenU| LUOD-—BBJC Jexony 4407 84+ U] S| oM JO Spiodey

‘1L eiqe)

55



*L1~91-L wdb 6gy
Bu)dund suy gy Jejje

43 €€ umopmedp pejuodey
*44 049 ©4 099 pue ‘4
819 O4 885 ‘44 £9g Ot
266 ‘43 9LZ Ok 917 woly
ueeuss u| 0f ‘44 099
o4 819 Pue ‘4 ggg o4
L9S ‘43 Z6G OF 9LZ ‘44
91z ©4 291 wodj u] 0
{13 10z ©O4 ©2e4UnS WOl
u) g} :bBujseny *g *oN
400Ny jdod ‘p-W *ON VS9

*18-10-6

wdb | /*y2z 6ujdund

sS4y g1 Je4je 4y 6| uMop
-medp poptodey *zp-10-
wdb gpg Bu)dund say gy
Jeije 44 [y umopMedp
pojdodey *44 €19 OF €99
pue ‘13 0€9 o 619 ‘44
986 Of LLG ‘43 L9G O4
ZSS ‘44 €8Z o4 LT ‘44
LGZ ©O4 [0Z Wod} ueeUdS
uy 01 ‘44 €99 o4 059

pue ‘43 619 O4 98g ‘44
LLG ©F L9G ‘43 ZGG ©O4
€8Z ‘44 €Lz oF 1S ‘44
L0Z ©4 161 woaj u) Of
‘44 Z0OZ ©4 @oR4UnS wWOU}
u) gy :Buysyy *¢ *oN
JeMoNny 4404 ‘G-W °ON VSO

*0n jesjusg-oule  Asei[||W JOMONY JJo4

*09 jeajuag-oude AJel|| W JOMONY JJ04

uoj 4eAlesey

uo | jeasesey

1061¢¥5809661 1%

1001£¥58080021¢

89

syJeuwsy

18-v0~Z1 FAL 74l
LL-91=L L
G9-91-L L*101 dy
0 i Zv61 09 L*0sz  ‘sul ‘nit oL ‘g1 0L9 Z¥61
z8-82-9 6°¥Z1
18-10-Z1 1°061
18-10-6 6z1 dy
W 1 Zv=-10-6 8s ¥eZez  ‘sul ‘nyyp o 0L ‘st €19 Zv6l
Jojem Jy|| JO jusweunseeW (44) edeyuns (+4) 4jun (seyoul)  (44)  peyeid
340 oSN Poyjen 0 ojeq puej mc|eq edejuns m:-..w@n jjom jjem 4o =Woo
Jo (+) eA0Qy pue| j0  ~uojeM  jo Jof  yideg Jes)
1oAS| Jojep opnyl4ly -oue|q

ERRE]

JoumMQ

(*ON FYOISIVM)

uof4edo|

1ieM

“oN
1 ioM

ponu | LUOD~~BGIE JOMONY 4404 ©U} U] S||OM JO SpJodey

*| ejqey

56



*s9sn 40

Se| {4 ey4 ul ejqe|jeae
sbo| oju40813  *Zg6l

uy wdb ¢og Bujdund seije
44 vy umopmedp pejiodey
*43 L08 ©F ZLL Pue ‘44
0ZL ©4 069 ‘44 019 ©4
066 ueeuos uf Ol ‘43 ZLL
04 0ZL Pue ‘44 069 O4
0L9 ‘43 065 O+ GZg uoJy
uj 0l ‘43 ¢8g O4 eory
~Jns wouy uj g| :bupsen
*6 °ON 48Oy 4404

*18-10~6
wdb zge*g/¢ Bupdund suy
L J484je 1) g| umopmedsp
pejdodey *44 689 ©4 619

pue 43 919 O4 985 ‘44
186 O+ 996 ‘44 66Z O4
GLZ ‘43 L9Z ©OF L¥Z ‘43
6SZ O4 6lZ WOL} UBBIDS
up 0l ‘44 619 ©4 919
pue ‘43 985 O4 185 ‘44
996 OF G6Z ‘43 GLZ ©4
L9Z ‘43 LYZ OF 6£Z ‘44
61Z O+ $9| wodly uf O}
{14 8lZ ©O4 edRJINS UWOLY
uy gy :buiseny oy *oN
Jexony 4404 ‘9 °*ON V59

uo|eAJesey
*0) |eJiued~eude AJeiliW Je3oNny 4404

uo| {eadesey
*09) jRJiued~ouie Adei]]lW J6%OnYy 4404

1065Z¥580610Z1€

1085Z¥580600Z1¢

syJewey

Z28-82~9 cesll

28-61-¢ vevLl
W 1 28-01-¢ LLl 20¢ & o1 ‘sl L08 Z861

18-10-Z1 0°091

26-%0~L ol dyl
W 1 Zy=L0~Y YL €8°69Z “jul ‘niL 01 ‘81 689 Zvél
Jejem  44i} JO  juewednsesw (43j) eoejUNS +4) +1un (seyduy) (43) pete(d
30 s poysen 30 e4eQ puej moleq edejuns Bujueeq jlem  jjoM jJOo  -wod
JO (4) BAOQY PpuR| JO  -JejeM O Jey  y4deg Jeey
16A8] J6jEM opny 4|V ~eue|(

Je}114g Jeung

(*ON JHOLSIVM)

uoj4ed0}

11eM

*ON
(AL ]

PONULUOD-~BBIR JB5ONY JJ0J L} U] S|joM JO SpJooey

‘1L elqey

57



°S9SN 40 se| i} eyt uj
ajqe| jeae mwo_ 0_L+Ow_m
*1g-gl-z1 wdb gog
Bujdwnd Jejje 44 Gy umop
-MeJdp pojdodey 1y 09L
O} 0¢L PUe 14 0ZL O+ OLL
‘44 099 O+ 059 ‘43 029
01 OpG Woay uevuds ul (O}
‘44 OEL ©O4 024 Pue 4y
OlL ©+ 099 ‘44 069 O+
029 ‘43 OvS o4 G/t wody
up 01 ‘44 5gG o eoey
~Jns wody uj g| :bBujsen
*g *ON JoXOonYy 4Jo4

*18-10-6 wdb g7 Buy
~dwnd sJy [ Jepye 1) |
umopmeJp pejdodoy *Zy6l
u) wdB oz bBujdund uoyye
43 Ot umopmeup pejaodey

*44 IGL O4 |EL PUR 4y
GlL OF G69 ‘43 €89 Of
L9 ‘43 166 o4 |1S ‘44
9l ©4 90v ‘I8¢ ©4 LGC
WOJy UBBJDS U) O] ‘44
G9L O+ 1GL PUR 1) |€L O4
GlL ‘43 G669 OF €89 ‘43
€19 O4 1€G ‘44 116 o4
9iy ‘44 90F o4 £8E ‘44
LGZ ©O4 |8z uwoJ} U} 0}
{34 0CC ©O4 ©ORLUNS WOJ}
u) g :Bujsey *g con
400Ny 4404 ‘g-W *ON VYS9

uo | jeAleSeY
*0) jedjusd~ouAe Adeil) W JeyOny o4

uo |} JRAISSEY
*00) |eJjUSD~BUART AJR{|| I J9MDNY 404

10¥Zv¥58081611E zL

1081<¥S80ZC6L IS I

syJeUey

Z8-G1-11 6°901

28~20-L 9°801
W 1 18=81-2Z1 801 124 dy ‘ot o1 ‘sl 09L 2861

28-82-9 0°leZ

18=61~-11 gz

18-10-6 0ge dy ‘o4
W 1 Zv6l (113 664Uyl ‘nyt ol ‘si 16L 6t
JOLBM 14| JO jueuweINSREW (43) OOeyuns (€3] +iun  (seyduy) (+4) pejoid
JO ©S|  PoYien JO eieQ pue| mojeq eoejuns Bujaeeq | 1om jjem jJo  -wod
JO (+) ©AoQy pue| jOo  —Jojepm JO Joy yjdeg Jesy
|9A8] JojeM OpPNLitlY -ewe|qg

BLINER JoumQ

(°ON 3u0LSIVM) *ON
uofiedo] |iem oM

Penu| JUOD==BoJE JoxoNny 4404 6y} u|

S|jom JO SpJooey

*L oiqey

58



*69~£1~, wdb o9y Buydund
Sujuw g| Jejje 1§ posg
umopMedp pejdodey 43
00L ©4 069 Pue 44 089
o1 0v9 ‘44 0£9 ©4 029
‘43 065 ©4 085 ‘43 viv
O} y9Y ‘GLE O4 gGE wouy
ueeuds Ul g 43 069 oL
089 PuB ‘Lj 0v9 O} 0£9
‘13 029 ©4 066 ‘43 08¢
o4 viy ‘4 vO¥ O GLC
‘43 GG ©O1 00E Wo4y ul g
13 OGS O4 odBJUNS WOJS

uj g| :Buyseg ¢y coN 18~v1-Z1 oLz dy oy
e)lirejeq ‘J - *ON VSO 4 1 So~L1=L L*9Ll €€C ‘Ul ‘4l g ‘gl 00L 1961 *0D |edjued-eule] oll1AelRQ JO UMO|  |06ZYSBOSEBIIE 6L
*99-G|~, udb
¢0¢ Buydwund suay ¢ Jeyje
43 6€ umopmeup vw.vl_o‘uom
*43 LOL ©F LG9 pue ‘4y
066 O4 0SE ‘43 08y O
0Ly ‘43 G6E OF GGE wouy
ueeuds u) g 4} /g9 O
065 Pue ‘1) 065 O4 08Y
‘43 OLy O 665 ‘43 65§
0} 00§ wouy ul 8 {44 06E Z8-0€-9 0°90Z
O} eoRUNS WOU4 U] G| 18~61~Z1 6°C0Z dy
:Bujseg °z coN elyjaeieg 4 1 99-G =L 8Ll 6Zg ‘oL ‘3uL g ‘9l LoL 9961 00 |ed4jued~suler e|||AelRQ JO UMOL  10ZZEYSBOVOSBLIE  tL
*69~L0-01 wo wdb zg
Buydwnd say pz Jejje 43 zZ8~L1-11 6°20Z
6L°8L umopMeup pej.iodey 18~61=Z1 0°¢rz
| °*ON sujeld |eae] 4 S 69~L0~01 6°vLl 8I< o) 6961 °OJ llem ue|Sejdy Suleld {oAe] jJO uMOl  |00E9VSBOYOBLIE €L
syJewey JojeM 1j|| JO jueweunseew (4}) eoeyuns (+3) 4lun (seyoul)  (43)  Peserd Jer114Q Jeump (*ON FHOLSIVM) *ON
jJo esn  poyjen 30 ejeqQ puel mojeq eoejuns bBujueeq I 1oM 11oM JO  ~woo uo|4ed0| [lem 1 1eM
40 (4) ©AOQY pue| JO ~dojBM  JO JO4 y4deq Jee)
1eae] Jejep opni 4ty -euwe|q

pONU| JUOD-~BBIR Jdo%ony 440] O4} U] S||OR Jo Spdodey °| e|qey

59



*6L-9z-y wdb og Buj
=dund sty g¢ 48R 44 6Z
umopmMedp pojJodey °44
96Z O 917 WOy uesIOS

ul ¥ ‘43 9/Z OF GGZ woly Z28-91-11 v°¢8
Ul ¥ f44 0LZ o} eoey 28-62-9 18
-Jns wody uj g :Bupsen 18=10-21 98 *0p Ajddng uo| 4eAtesey
*pi®ol4 ud4ey W S SL-92-v G9 $x4 Jul v ‘8 962 G161 pue |1opM yijws AJei||W Joxony 4u0d  |OLSLESBOLILIZIE 8L
*18-g0-9 wdb
061 Bujdund say gz Jo4ye
43 0g umopmelp pejlodey 18-61-2Z1 vee ‘o3 .
*Z °ON suie|d |8Ae7 d S 18-¢0-9 oz Lye  4up ‘nyL b ovy ogel Buyl1i4q uoplem suie(d |eAeq jo uwoy  |OZOLYGBOSOLLLS L

*S9SN 40 S8| |4 eys uj
ejqe| jeae sfoj ojuaide|3
*18-10-11 wdb pg/
Bujdund suy gz Je4je
43 06 umopmedp pejtodey
*+3 0v6 ©4 016 PUB 44
088 ©4 Gyg WOl usdIOS
Uy ot ‘44 016 oF 088
pue ‘14 Gy8 O4 008 Wouy

ul 01 ‘44 0v8 o4 eoey Z8-G1-11 6°181
-Jns wouy uj gy :Bujseg 28-62-9 Z*6Ll uo| jeatesey
*PISI3L|y Sutjey W 1 18-10-11 881 60¢ 3 ‘dy 0L ‘8l O¥6 1861 0D (eJ4uep-eude] AJei)||W JeNOnH 44of | 066Z¥SBO0ZLLIS oL
syJewey JojeM  44}] JO juewenseew (44) OOBYINS  (44) Hlun  (seyduy)  (44)  peserd Jeoy 140 Jeump (*ON FUOISIVM)  *ON
4O OS]  poy4en Jo e4eq puej mojeq ooejuns Bujseeq [{eM  |jeM jo  -wod uo|4e00| |18 | |eM
JO (+) ©AOQY PuB| JO  -JojBM 4O Joj  ysdeg Jeoyp
10AS| Jofep opNiiLIy -eue|q

penu} 4uo)--88J8 Jo5ony 4404 oyf U] S||eM JO 5piodey *f o|qej

60



‘gL-61~9 wdb ogg

Bujdund say pz Jejje

44 91| umopmeJp pejod
-8y *+3 0ZL O+ QlL pue
44 989 o4 969 ‘44 029
o4 085 ‘44 GGG O4 €6
wou4 veedds u| 8 ‘44 OLL
O4 989 PuR 43 959 O4 0OZ9
“J3 0BG OF GGG ‘44 56
O} 08% WoJ4} UL 8 ‘44 0CG
0} eoeyuns wody u| gi
:Buisen °z *ON uoymeN

*6661 u|

wdb pgz 4e pedund ueym
44 GY umopme.p pejdod
-8y 4} G69 OF G89 pue
44 869 O4 8¥9 ‘44 ¢€9 o4
€Z9 wody ueedds u| 9 4y
G89 O4 8G9 PUR 1 8v9 O}
€€9 ‘43 €Z9 04 8GG wody
u| 9 44 809 04 edejuns
wou4 u| zi :Bujsen ¢y
“ON UOJMBN ‘C=N °ON V¥S9

*SOSN 4o se| |} eu4 u|
e|qe| |eae sbo| ojuyoe|3
*28~¢0~t wdb

€0g Bujdund Jejje 4 g
umopMRJp pejuodey °4}
08, ©4 0GL Pue 44 +89 o}
¥69 ‘44 0¥9 o4 09g woJ4
ueeJos Uy O ‘44 06L
o4 ¥89 PUB ‘i) g9 o4
0v9 ‘44 095 O4 Ge¥ WoJ4
Ul O ‘44 GGG o4 eoey
-Jns wouaj u) g| :Bujsep
‘0l *ON Jexony J}.4oj

18-60~Z1 1°692

8L-61-9 9zz leg dy ‘ot

§9-0Z-L 6°961
6561 A4} 749 ax

Z8-sl-i1 0°0Li
28-20~L 6°L91
Z8-0¢-v L9! 00¢

W 1 dy ‘o)

8 ‘sl 0zZL 8161

9 ‘zi 569 6561

o1 ‘si 08L Z861

*0] [edjueg-eude

*0y |eJjue)~euie

*0) |eajueg~eulen

UOJMBN JO UMO|

UOJMON JO UMOL

uo| jeadesey
Adepy 1w Jexony juog

L0SESES80LI6LLE

108YS£S806Y61 1€

10901 ¥S80900Z1 ¢

08

6L

RN

404BM 4 4|| JO jueWe.Inseew
30 esf poylen 40 ejeq

(43) eoeguns +4) 41un

pue| moleq eoejuns bBujaeeq
40 (4) eAoqy pue| jo  ~JeieM
|eAe| Jejem epniily

(seuou|)
11em
j0 o4
-ouwe|q

(44)
11em jo
yideq

peje(d
~UIoD
aee)

dep4q

J0UMO

(°ON FUOISIVM)

uof 4eo0|

1 1eM

“ON
1 1M

penu| fuoDp~~eeae Jexony 4403

6yf U] S|[om jO Spiodey

| olqey

61



*SP6l
up wdb gg Bupdund say

8 Jo4je |} pp UMOPMEJD
pejaodey *i4 LpG Of

Q0G WoJ}4 ueedds u| 9 iy
905 O4 682 WoJ4 Ul 9 4y
9g¢¢ OJ ©edejyuns woJdy ug
Z1 :Bupsen | *oN A41D
Pue|PIW ‘L-0 °*ON YS9

*0961
ut wdb gp 4e pedund ueym
14 Z°Z umopmedp pejuodey

*44 ZGL O4 [EL Pue

44 GOL o4 069 “+3 189
o4 119 ‘44 699 o 559
WoJ4 ueeuds U} 9 {13} /€L
0ol GOL Pue ‘14 069 o4
189 ‘44 119 04 G99 ‘44
669 O4 OLG woJd} uj 9 4y
069 O} 8oejuns wod} uj
Z1 :Bupsen °z *oN A41D
Pue|pPiiW ‘#-0 *ON VSO

‘mojeq
ouou {14 08| o4 eoe}
—-Jns woa4 uj ¢ :Bupsep

S¥6l

Z8-L1-11
18-10-21
0961

Z8-Ll-11
28-¥0-01

881

6°6LZ
9°¢9Z
€02

6°v8l1
g8l

*0n |eJdjusg-suie

*0) jeJdjusd-suie

@JEMpPJeH ||OJJen

A410 puepin

A410 puelpiW

+49550Q Y M

101£625808061 1€

10616Z58071611€

10£68¢SB0VZLIIE

8

1:]

[A:]

SYIeWeY

Je4EM  L3i| 4O Jjueweunsesu

jo eieq

(44) eoeguns
pue| mojeq edejuns
40 (+) ®ACQY pue| 4o

JoAS| Jejem

Jeun

(*ON 3YOLISLIVM)
uoj4edo] |1em

1184

penu} uo)--eede Jexony {Joj eyl U] S||oM jJO spaocoey

62



*¢p6l up wdb ogg Bujdund
SJdY $Z Jeige 44 G
umopKeup pej.dodey *i4
0L9 O4 QLG WOJj UBBUDS

U} 8 ‘43 OLG O4 GZy wouy Z8-61-11 €°vez
uj 8 ‘44 Z6y o4 ede4uns Z28-0£-9 [AFA 4
wouy uy g :bujsey 28-92-1 0sZ
*ON ueyjoq ‘L-d °*ON VS9 d 1 $p6L 2Ll L9¢ o1 8 ‘sl L9 €¥61  *00 jesjued-eulien uey4oq 30 A419 10£%.25800581 1€ 06
*zv61 ul wdb ogg
Buydund Jegse 4 1€
umopue.p pejtodey °Z Z8-10-2 {74
*ON ueyjoQq ‘9-d *ON V$9  d 1 Z961 oLl (414 dy ‘o1 8l 8.9 Zy6l 00 teajueg-eulen ueyjoq o ALID  100£LZS801GSLIS 68
*C °ON sseug uedjuewy  puj o 14 oo sesse  Ou| Ssbug uRD|JEWY | 081HZSB00Z611E 88
*co6l uy wdb o¢ pedund
Aipoytodey *i4 €81 04
€91 Wou) ueeuds Ul ¢ 4}
€Q9] O} edejuns wouj) uj
9 :Bujseg *| *opN sse.g
uedjJewy ‘c-M °ON VSO  puj 1 q9-61l-t <Gl (114 +1 ¥ ‘9 8l G961 *0Q iedjued-euien *Ouj sseJg uedjlewy 10L1 ¥2580¥€61 1S L8
28-L1-11 Z2°6€C
*Z °"ON ssedg uedjJewy  JJ| b Z28-¥0-Z 2°¢2Z Ly hid b b seeee *Ou} sseJdg uedfJeuwy 1050425806V611€ 98
*G9-LZ~L
wd6 pgy Bujdwnd say
Z°C d844e )} gz umopMedp
pojiodey *i44 g6l 04
G0L wo4} ueeJds ul 9 4}
GOL O) Gp9 WoJy Ul 9 {44 28=L1-11 9°292
00L ©4 edeyuns wodj) u| 28-62-9 0°99Z
21 :Buysey °z *oN A11D 18-60-Z1 9°29Z
paexdutd “‘Z1-0 *ON VS9 d 1 G9-12-L olz vis dy 9 ‘2l GGL G961 *0D |eJdjued~suien paeould 40 umoy  10£ZZES808E8I IS S8
SyJewsy Jejem  J4f| JO jueweunsesuw (44) edoe}Jns [€X3] +1un (seyouy) (+4) pejeid Jelltag J4eumg (*ON 3YO1S1VM) *ON
JO esy  poylen Jo ejeq puej moteq eoejuns bBujaeeq tiom j1oM jo  —wod uo|4e00] fleM 1M
40 (4) eAoqy puei jo  -JuejeM 4o Jey  ypdeg  Jeey
1eAB] Jejep opny iy -swelq

PONU| JUOD==BBJ@ JBXONY }J0J By} U] S| |6eM }JO SpJodey

*| eiqey

63



*z8-60-Z wdb zog
Bujdund siy gogz Jeije
+3 69 umopmesp peyiod
-oy *|g-01-6 wdb |Gg
Bu|dund Jofje 434 L9 umop
-MeJp pejsodey *44 0801
04 060l Pue 44 096 Of
098 ‘43 Ov8 o4 0Z8 ‘43
09/ O} QbL wWO4} USBIOS
uy 0l ‘44 050l ©O+ 096
pue ‘i3 098 ©4 O¥8 ‘44
028 O+ 09L ‘44 ObvL o4
GGo wody ul Ol ‘44 g€t
O} ©edejdns wodj Ul gi
:Bujsen *9z °oN ueyjog

‘wdb pps

Bujdund Jeije 44 9| umop
-mMedp pajlodey *i4 gge
Of ¢6L PuUe 14 6LL OF 65L
woJdj} ueeuos Ul Qf 4}
€6L O 6LL PUe 44 62 OF
yc9 wody Ul Ol ‘44 5L
Of e0e4UNS WOJL4 Ul g
:Bujseny +zz *oN ueytog

°sosn 40
se|l4 8yt u| e|qe]jee
sbo| ojajoel3 *9L-1Z-t

wdb 10| Bujdund suy

8 Jo44e 44 G| uMopmesp
pejiodey 14 098 O+ 06L
Pue 43 09L o4 GlL ueesos
ul ol ‘43 06L O+ 09L
pue ‘i} GliL O4 019 wouy
ut ol ‘44 OlL o4 edey
-ans wody u} g| :Bujsen
"€z *ON ueyjog

Z8-vi-t S61
28-60-C V6l
18-01-6 z61 208

Z8-LZ-1 8zz
d 1 *

Z8-0¢-9 z*6lz
Z8-L2-1 [543 74
9L-12Z-Y v8l

d 1 zeLzs dy

4y dy

06l 62°6¢S dy

o1 ‘si <ol Zg861 *0D jeijueg-euhe

oL ‘sl 8¢8 €L61 °0) |edjued-eule

oL ‘st 098 vL6t 03 [edpueg-eudeq

uey4oq Jo A410

ueyjoq 3o A419

ueyioq 4o A4iD

Lo¥zEze80£291 1€

10669ZG80LYIL L€

1001£Z25808591 1€

€6

Z6

sy Jewey

Je4BM  441| 4O jueweunseeuw
J0 @SN poujel 40 e4eq

(+4) ®0R4INS  (44) 4tun

pue| mo|eq eoejuns Bujaeeq
40 (+) ©AOQY Ppue| jO  -~Jolep
[6A6] Joiep opNi|4y

(seysui)  (44) pejeid
llew  ||oM jOo  -wod
j0 do4  yqdeg Jee)
-ewe|q

4o} 1140

Joump

(*ON 3WO0LS VM)
uo|4e00] |]oM

*ON
119M

penu| 4Uo)-~BeJe JexNony 4404 ey} U] S|jem }jO spiodey

*L °ejgel

64



*96-81-Z1

wdb ggg Bujdund

S4Yy g Jejje 1 ¢/ umop
~meap pejuodey *44 0ZL
©} 086 WOJ} UeBJDS Uuj
8 ‘4) 08S O4 G6v Wouy
u] g 14 GLG oF eoeyuns
wouj uj g1 :Buysen gy
*ON UeY4oQ@ ‘- °ON VS9

*S9SN 0 seji} ey} uj
ejqejjeae sboy ojaoely
*y9-1z-9 wdb gog Buj
~dwnd say g Je3je 4} 82
umopMeap pejJodey °3j
L69 ©4 L89 Pue }j [[9 O}
LG9 ‘44 0Z9 ©4 009 wo.y
ueeJos uf g8 1} (g9 o}
LL9 Pue ‘}} 1G9 OF (29
‘}4 009 ©F 08F Wouy Ul 8
{1} Opg O} eoejans wod}
u) 9} :Bujsey *z coN
puejpesy ‘Z-X *ON VSO

*y9-1Z-¢ wdb

o¢¢ Bujdund ay | seyje
3} ¢Z umopmeap pejJodey
*}4 669 ©OF 49 bue 4y
019 ©} 066 wWoJ} UBBUIdS
uf 8 43 v¥9 0} 019 pue
43 065 ©4 0Zg¢ wod} u} g
£33 09C O} 6dejuns woJdy
u} g :Bujseg | ¢oN
puejpeey “1-x °ON VS9

28-0¢-9 L8z
A: od KA Lz

96-81-Z1 0sl L°y0E  jul ‘myy 8 ‘sl

28-62-9 vz
Z28-¥0-Z 61Z

¥9-12-9 [1:]1 [¥14 dy 21 8 ‘9l

28-v0-Z 8°66Z

d L ¥9-12-6 161 18¢ dy 21 g ‘91

0zL

L69

669

9561

¥961

9v6l

*0] |eJjue=-suie

*0) |eJjuen-suie

*07 |eJjus-suie

ueyjoq jo A3ig

puejpesH jo A}|D

pue|peeq jo A1|9

10L61258062¢1 1€

100202580L£0Z1€

10£¥0258080121¢

96

S6

sSIewey

J6)eM  }i|| 4O jusweanseeu
JO esn  PoyleWw o ejeq

(44) eoejuns (+3)

puej mojeq eoejJns
40 (+4) eAoqy pue] jo
jeAs| Jojepm epniiiiyv

4jun
Bujaeeq
~Jalem

(seyouy)
Hom
40 Je}
-eue|q

44
1leM jo
yideg

pejeid
-wod
Jeep

48l 1140

JoUMQ

(*ON 3Y01S1VM)
uo| 4800} | oM

*ON
| 16M

penu| juoD--eJe Jexony }104 B4} U] S||em }O spJooey

°l elqey

65



*€1-g1-z wdb zog Buy
—dwnd Jej4e 43 19] umop
-Meap poidodey *i4 GiL
C4 GL9 PUR 43} (Z9 O 096
woJj} ueedds uf O] ‘43
GL9 ©4 0Z9 Pue 4} 095 ©f
6% wod} uf Ol ‘43 GGG
o4 ®opyJNS WOJ} Uf B
:Bujsey *g| °*oN ueyjog

*0861 ui wdb 5o
Bujdund say zi Jetje
44 €| umopMeup pejiodey
*43 616 O4 G£8 woJy
ueeJos Ul Ol ‘44 G£8 O4
06L WoJd} Ul O ‘44 0OCB
04 edejuns woudy ul pz
:Buyse) pz *oN ueyyog

*19~-61-6 wdb goL
Bujdund say g seie 44
291 umopmeup pejJodey
*43 yvlIL OF $99 pue }y
686 Of 6£G WOJ ueeddS
Ul 8 ‘43 $99 O4 685

pue 13 6£G O4 pGy woJdy
ul 8 ‘44 pEG O eoejuns
wouy ug g| :Bujsen <Gy
*ON ueY40Q ‘-] *ON VS9

*1961 ur wdb g69 Buy
=dund say 8 Jejje ij 9¢|
umopMedp pejJdodey *iy
08 O4 $0L WoJj ueesos
Ul 8 ‘44 yOL O4 029 wouy
U] 8 ‘43 00L ©4 edejunS
woay uy gy :Buysen <g)
"ON uey4oQ ‘9-f °ON VYS9

28~92-1
¢L~g1-Z

28-82-1
0861

28-92-1
19-61-v

28~¢0-2
1961

622z
(¥4

ove
veZ

(14
€6l

cle
s0Z

61°082 oL ‘3l 0L ‘81

6¥5 Ay oL ‘bz

oL

Z8°12¢ ‘sul ‘il 8 ‘sl

gCoZYe  JuL ‘N4l 8 ‘81

SlL

SL6

viL

08

161

6L61

1961

1961

*0] |eJjuen=-dulen

*0) |eJsjusg~aulen

*0) |eJjuep=-sule

*0) |eJdjued~oule

ueyjog 40 A410

ueyjog 40 A410

ueyloq 40 A410

ueyyoq o A410

1000925800£S1 1€

1001625809191 1€

1095€2580€ZS LIS

1062225806211 1€

001

86

syJewey

Jo4oM 43|

J0 esg

POYLSl

4O jueueansesw

J0 ejeq

(44) eoejuns
pue| mojeq

d0 (+) eroqy puej jo

[eAS| Joten

(+3) 4iun
eoejuns Bulueeq
—JojeM

I oM
jo Jey

epnii4ly -euwe|q

(seyouy)

(43)
11eM 30
ysdeq

pete|d

~wod
Jes)

e[| 140

J8UMQ

(°ON FUOLSIVM)
U0} 4e00| | (oM

1 19M

PONU| UOD——BOJR J6MONY 404 ©yf U] S||em JO Spaodey

*l elqey

66



*18-62-01 wdb gzz

Bujdund say pz Jeise

43 €C umopneJp pejiodey

"4} GGy O GOF Pue 3y

GIE O} G6Z WOJ} uee.os

Ul 9 44 cov o} Gig

pue 4 G6Z O4 OvZ WoJy

ul 9 ‘44 06z ©4 edey

-Jns woay u] z| :Bujsen

Ayp11oRg jueuyeeu ) ejsep Z8-10-11 601 *0) Aiddng

eoydjeymeiooyy o147 d 1 18-62-01 L o0lz  JuL ‘4l 9 ‘zl (117 186} pue |1eM yijus ueyjog 30 AL1D  10SCOESB0SISIIE €01

*0861 ul wdb ogg
Bujdwnd say z| Jeije
+3 8¢ umopme.p pejdod
-8y °43 6£8 OF GEL wouy
ueeJds u| Ol ‘43 G¢L o4
659 wWoJ4 ul Ol ‘44 0gL

©O4 eoR4UNS WOJy ul g| Z8-10-Z €1z
:Bujsey gz oN ueyiog d i 0861 00z 61¢ d 01 ‘sl (21 6L61 *0) |eajued-suie ueyjoq 40 A41D  |0VZLZSBOSGGSIIE 201
*ZL-61-Z

wdb gog Bujdund seye
44 G¢ umopuedp pejod
-8y °}4 008 ©4 QOLL pue
43 0L9 ©F 029 ‘43 609
O} GG WOJ4 uBBUDS Uu|
8 ‘44 OLL ©4 0L9 Pue ‘)3
0£9 °4 509 ‘14 Svs of
087 wody uj 0L ‘43 Ofg

O} e0B4uNS wody U] g| 28-82-1 12z dyt
:Bujsep 0z *oN ueyyog d 1 ZL=G1=-Z Ll 0€g ‘oL ‘3ul 0l ‘8l 008 1L61l *0D |eajued-sule ueyjoq 4o AL1D  108£925806091 1€ 101
SyJewey JojeM  Li]| jo  jueweunseew (4j) edejuns (44) Jlun (seydul)  (43)  pejeid Je|14g Jeump (*ON 3:01S AVM) *oN
Jo esn  poujen jo ejeq pue| mojeq eoejuns bujdeeq I1om  |jom jo  —wod uojjeso] f1eM  11eM
Jo (+) eAOqy pue] jo  —u8jeM  jo 48}  yjdeq Jeeyp
|eA8| Jejem epniidly -euwe|q

penu | JUOD~~BBJR 483Ny 3104 oy} U] S||oM JO spJodey °| elqej

67



*yS-p0-¢ wdb
0lg Bujdund say g Jepje
44 9¢ umopmeup pejuodey

*43 0Z8 O4 Q8L Pue 4§
049 O4 019 woiy uee.ds
uf g ‘44 08L o 019
pue 14 019 O4 GZg wody
Ut 8 ‘43 G09 O4 edeyuns
wosy u gy :Bujsepy +zy
*ON ueYy4oQq ‘c-{ °ON VYS9

*9y-g0~9 wdf

ggz Bujdund siy g Jopye
44 0z umopmedp pejdod
~8Y °*4} 98L ©4 gL pue
43 169 04 109 ‘44 18S 04
1LG Wo4) useuds uy g f}
{GL O4 1G9 pue 4y {09 O}
18S ‘44 146 O 9LYy wody
uj g ‘44 96G o4 edesuns
woiy uy gi :Buysen *g
*ON uey4og ‘z-1 °ON VS9

*99-10-8 wdb oy9

Sujdund Jeije 14 o1y
umopsedp pejdodoay °)y
G9L O GZL Pue 43 (0Z9 o4
09G Wo4) UGS ul g (4}
GZL ©4 029 pPue 44 09G ©4
+4 00G WoJy uj 8 ‘4 GGG
O} edeyuns woay uj g
:Bujse) °;| *oN ueygoq

28-8Z-1 0ge o1
ye-v0-¢ {144 pegee  ‘pul ‘niy

28-L2-1 20

9¥~80-9 Lt 6Z'0Zg “HuL ‘n4y

28-10-Z 8LZ o1

d 1 99-10-8 90z 6L°01g ‘suL ‘nyy

8 ‘st

8 ‘st

8 ‘sl

0z8

98L

(143

£G61

96!

9961

*0p Alddng
pue | 18M y4|ug

*0) Ajddng
pue |18 y4jug

*0p Ajddng
pue {1op yilug

ueyjoq 4o A41o

ueyjoq 30 A410

ueysoq 30 A410

1091 ¥ZS8088E L IE

1066£26806v¢ 1 ie

10¥06Z26800Z¥LLe

<0l

Sytewey

Je4eM  J3|] 4O Juewesnseew
J0 9SO poyleN 40 ejeq

(44) eoeydns (44)

pue| Mojeq edeydns
40 (+) ©Aoqy pue| jo
TeAS| Jofeh PNy 14|y

+iun
Bu jaeeq
~JojepM

(seyou|)
1%
J0 404
-eur|q

(44)
1io% jo
y4deqg

pejoid
~wod
Jeo)

4911140

LN

(*ON JYOISIVM)
uopiedo| ||eM

*oN
1194

PONU | LUOD-—BBIE JxoNny 4404 OU} U] S||oM JO Spiodey

M)

s1qey

68



*G6-10~-¥

13 #86 Buidund Jeyje
43 €G umopmedp pejJodey
"4} GZE ©O4 G8Z pue ‘43
GLZ ©4 09Z ‘43 06Z ©4
GEZ ‘44 Z91 04 Zgl wouy
ueeJos uf 01 ‘44 682
o4 gLz pue ‘i 09Z O4
06Z ‘434 GSZ O4 Z9| wody
up 8 ‘14 zZgtl o4 edejuns
woay u| 9y :Bujseny °f
*ON ueyjoQq “‘g-1 *ON YS9

*9¢-81-Z1

wdb ogg Bujdund

sdy g Jot3je 13 €L umsop
~MRJp pojJdodey °*i13 YGL
o4 ¢iL pue 43 099 O4 6¢9
‘43 009 ©°4 08S ‘434 896
O} ¢9G woJ} ueeJdds uy g
34 $1L 04 099 pue ‘i
6£9 ©4 009 ‘43 086 O4
896 ‘13 €96 OF 8Ly wod}
u| 8 4} 866 O4 edejuns
wody uf gy :Buisey +1
*ON uey4oq ‘9-1 °*ON VS9

*SOSN 30 sejti uj|

Bo| otuy4o0e13 *josguod
o}Bojoaphy pue o|Bo|oeb
40} pesn ejeq *9zZv |ioM
4581 110 *p=1 °ON VSO

ueyjoq 30 A410

uey4oq 30 A410

Pi®l3414M *H °L

1096¢2580Y1 €1 1S

10662580051 1€

10106258001 1§

601

69

syJewsy

Jeump

("ON 3MOLS IYM)
uoy4e30] | |OM

*ON
LieM

z8-92-1 9°9¢
d 1 G6-10-v F44 £0°2z¢ Ukl ‘1L 0l ‘9l (749 G661 *00 |eJjuep-euieT]
Z8-10-L 192
28-92-1 +9Z ot
d 1 96-81-Z1 05! 9°66Z ‘Ul ‘ni 8 ‘sl ¥eL 1661 00 feJdjuep-suhe
s . 0Lz £009 SWeli|IM "M *Y
JejeM  1j|| JO jueweJnsesw (44) edejns +3) 4iun  (seyduy)  (43)  pejeld J4e1114q
Jo esn pPoy4en 40 egeq pue| mojeq edejuns bBujieeq | lom 11em jo ~wod
J40 (4) ®8AOqy pue| jo ~J0)eM J0 Jey yjdeg Jee,
16A8| JoieM epnyiLiy -euwe|q
PONU| JUOD==ROJR JEXONY JJO{ ©Yl U] S||SeM JO SpJod8Y *| e|qe]



*s9sn jo
Se|]4 ey4 uj ejqejjese
sboj oyu40813 *gL-61-Z

wdb ggg Bujdwnd ueyje
43 6 umopMedp pejuod
-6y *}} IGL O4 1G9 wody
useJds Ul Ol ‘44 169 OF
9LG wody uf 0L ‘) 9Y9
O} edejuns Wody uf gy
:Bujsey *1z °oN ueysoq

*s9sn 30

Sef14 8y4 uy ejqeqjese
sBoy o14408§3 *$9-0z-Z
wdb pgg Bujdwnd sy

G°l Jojje 4y g/ umopmedp
pojaodey *4) GO8 OF G8L
PUR 1} G19 OF G6G WOy
ueeuds U| g ‘43 689 O}
GL9 ‘434 G6G OF OlG wouy
ul 8 ‘43 066 O eoejuns
wouy ul gy :Buysen +gy
*oN uey4oq ‘Zl=-| *ON VS9

*vG-v0~¢ wdb gzg
Buydwnd suy g sepje 4y
181 umopmedp pejuodey
3 G£8 OF G0 pue ‘4
GZL O4 Gg9 WO4j uesuds
Ul 8 ‘44 608 O4 GZL

Pue 43 ¢¢9 o4 0gg wody
ul 8 43 0£9 OF G6 wody
ul 8l ‘43 G6 O4 edejuns
wol} uy yz :Bujsen -y
*ON ueyjogq ‘LI~ °ON VS9

Z28-10-L 8Lz
28-20-2 Y24
d 1 €L-61-Z 9le o1°1tE  sul ‘4l 01 ‘gl LsL €161 *0Q |edjued-suhen

28-10-Z [A4 o1
d 1 ¥9-02-Z €9l €9°Z8Z ‘Ul ‘nil 8 ‘sl 608 €961 00 |edqusjy-~suie

z8-8Z-1 (474 o1 8
d 1 ¥G-v0-¢ 86t 9ctl6z  ‘jul ‘néL ‘gl ‘vz 11} €661 *00 [edjusp-sulen

ueysoq jo A4

ueyjoqg jo A419

ueyjoq 4o A4jo

100s€Zs80StELLLE

10£Z4Z58081 21 LE

1016£2580L€211E

zll

Lt

ol

sydewey

’

Jdejem  Li1] JO  jusuwednsesw (44) edejdns (43) 4lun  (seuouyl)  (44)  peyeid 4841149
JO ©S]  poy4sp j0 ejeq pue| mojeq eoejuns BHujieeq [lom  [jom jO  ~wOD
4O (+) ®AOQY pue| jo  -uojepM  jo Jey  yideq Jeey
[eA8j JojeM opnii4fy =-eue|qg

Joump

(*ON JHO1SLVM)
uoj4e00| | jop

11eM

PONU| JUOQ~~BBIE J6ONYy }404 OU} U] S||OM jO SpJodey *| e|qe]

70



*LL61 vy wdb z8=91-11 9°¥9l uog pue
€61 pedund Ajpejdodey  JJ) s zZ8-81-Z ¥°891 98z o1 9 059 LL6) seybny +q uyor uosunug uosJe) | 0bZ0GS80SYYLLE L
*g9-6Z~-v wdb zy| Bujdund
SJY $Z Joije 1y G| umop
~MeJp pejiodey °Mo|eq z8-6l=11 0'€zz
euou i} p|L OF edeuns 28-62-9 0°zzz
wodj ul 9 :Bujsey ¢y 28-90~1 0402z
*ON SpROJSSOJ] suejjeg o S 89-6Z-% g8l (1] 21 9 s 8961 ysiibuz Aoy SpeoJdssoJd) suejieg  |0£ZECEB08ESLIE 9Ll
*mojoeq
ouou {14 00g ©4 eoey T8-v0~11 9°29
-Jns wouy uj p :buises @ s z8=11~9 zeL9 8Lz  up ‘nyy ¥ o5 0861 upsiidg q i eorJg e0R||eM | 0£ZGES808SZIlE I
*GL~82-G
wdb gg Bujdund say
9¢ Joije )y 0Z umopmeup
pajyodey *44 ¢Z¥ O}
C6¢ WOA} ueedos Uu| :.w
€6C OF OGS wody Ul § 14} z8-01-11 €852
0GE O} eoe4UNS wWOly Uj 18~20~Z1 0¥z *0 Aiddng uo| jeadesey
g :buisey *pjeid ueily W S SL-8Z~G zIz 6vc nyy v ‘s gczv SL6l pue ||oM yjluws Aseppijw Joxony 1Jos  |0806ESBOSPSLIE  wit
*S98N 40
se|1} ey} u} e|qejjeAe
sbo| o1a400|3 *mojeq
euou {14 00z o} eoey
-4ns wouy uy 9 :Buysen Z8-10~11 y°0L *0p Buyiilaq uo| jersesey
*Pi®ld UOL ‘p-H *ON VSO W S 18-20-Z1 669 61€ nbp ‘4L 9 89 seybny jjeuwws Adei|| W Jodony 4404  |OVPPEECBOBEEIIS €1
syJewey JojeM 1j|| JO juewednsesuw (43) eoeyuNs (+4) Hlun  (seyduj)  (44)  peieid J01114q JoumMg (*ON FUOISLVM) “oN
J0 sy poylen 30 ejeq pue| mojeq edejuns bBujaeeq | 1em {jem jJo  -wod uoy4ed0f |1eM 1 oM
4O (+) ©AOqQy pue| O  —a0)eM 4O Joy  yideq Jesy
1oAS] JojeMm opniity ~euwe|q
penujjuod--eode Jenony }JO4 Yl u] S||em JO sSpaodey *| ejgej

KAl



*9v61 U1 wdb og

pedund A|pojJodey *4j
88Z ©4 89Z Pue }3} ZZZ ©4
Z61 WoJ4} ueedds U] 9 ‘14
89Z ©4 ZZZ Puwe 1} Zel
04 9g wody Ul 9 ‘13 g8l
0} edejuns wod} uj Ol

:Buysen *| *oN sBujudg sBujadg
©0440) ‘Z-f *ON VS9  d 1 ov6l z6 09z 1L 9 ‘ol 88z veee 0] |edyued-suler 90340040 UMOL  |00GYSSB051012€ zzl
*1L-62=Z
wdb og/ pedund 4| z8-11=11 6°L61
-pejdodey | °oN eubeuoy  puy 1 78-60~1 61 962 6zZL 1L61 *00 |eujue)-eule *ou| edbeuod  |OZYLSSB091611LE 121
*gL=-y1-L wdb ogL
Bujdund say gy Jeyje
43 G6 umopMedp pajtodey
*MOj8q 8uou {414 00L
O} eoejuns woJ} Ul 8| z8-82-1 L
:Buysep <z coN eubeuoy  puj 1 8L~¥1-L 001 05z dy ‘21 8l 088 8161 °0D |eajuep-eulen *ou| edbeuoy | 0€ZL6580G1GLIE ozi
*L1-s1=-¢ wdb gz Bu|
-dund sJy z Jeije 14 001
umopmedp pejdodey *mojeq Z8=Gl-11 9
ouou {44 Zpz o) ede} 78-81=Z ¥°8
-Jdns wod} uy 9 :Buysey a4y S LL=S1=t 09 08z ul ‘41 9 0z LL6l Aeysedd W *p 44148 MuRdd  |0€ZZEGS0LVZLIE 611
S S z8-81-Z 0°8s zog 12 LL61 Jedueys oer  106426580V0YL IS 8l
sy Jewey Jejem 1}|| JO juewednsesw (4}) edejJns (44) 4lun  (seyoul)  (44)  pejeyd Jeyi14q Jeump (*ON 3OS IVM) *oN
JO esn  pouyjenw  jo ejeq pye| mojeq eoejuns bBujueeq f1eM  jjem jo  -wod uo14e00| [|8M  ||8M
JO (4) ©AOQY Ppue| jo  =dejem j0 Je)  yydeg Jee)
teAe| Jejem opny| 41y -euwe|q

ponU | JUOD-~BEIE Je¥oNy J10] Oy} U] S||eM JO Spaooey

*| e1qey

72



*GL-8Z-9 wdb

0g Buydwnd Jepje 43 pz
umopme.dp pejJodey 4}
16¢ O4 |Z§ WOJ} uee.oS
Ul ¢ ‘44 1Z€ O+ g6z Wouy
ul ¥ {44 G6Z O o0y
-ans wody u) g :Bujsen
*i °*oN #jnig yblH

*1L=-62-6 wdb ogy Bu)dund
Sy ZI*L Je4iR 4y £
ukopmedp pojlodey i}
095 O4 OVS Pue 44 (26
04 [0G WOJd} ueeuds u)

¥ {43 O¥G O LzG pue 44
L0S OF LLy WO4} Ul ¢ {44
06 ©4 ©de}Jns woJ} u) 8
:Bujsep | *oN poom|jeg

*Sosn 3o

se| |} eyt u| ejqej|eAe
sbo| o)u4d8|3 °mMojeq
euou {43 0GL OF 00z WoJ}
ul ¢ ‘43 00Z O4 edejuns
woJdy u) 9 :Bujsey ¢)|em
peuopueqe fy-f °*ON YS9

28-80-9 oLl

6L-82-9 cil L9¢ +1 v ‘8 16¢ GL6l

d 1 6L-62-G 1zi 662 N4y v ‘s 096 6L61

28-62-9
28-81-C

g°oL

0 b 0°1L 8¢l ELY v ‘9 06L Y961

*0y Ajddng uo| jeadesey
pue |jem uyjws Adep|) )W Jexony jJod

*0p Ajddng

pue ||eM u4lus pooM | jeg O uMO}

*09 Buy|11ag
seybny yowwy

sbu|adg
©64400 JO UMO)

1095£¥58080601€

10116¥5800€01 1€

108¢¥55800001 1€

24}

sy Jewey

J04BM 14| | 4O juswesnsesw
J0 esn  poyen  jo ejeq

(44) ooB4uNS  (13)

pue| mojeq edejJns
Jo (4) eAoqy pue| jo
16AG| JoteN opNLI4lY

4lun
Bu)aeeq
ST-Y1-11)

(seyouy)
len
j0 a8y
~euwe|q

peyed
-Wod

(43)
I1em jo

y4deq ELY

400140 Jeump

(*ON 3JHOISIVM)
uo| 4e20] ||ep

*ON

tTom

PenuU| JUOD-~BBIR J8%ONY 0] Oy} U] S||eh JO Spaodey

1

eiqey

73



*43 L9Z O GpZ

pue 43 ¢ZZ o4 €1Z ‘44
i1} o4 18] woaj ua0.u0s
Ut 9 ‘44 GHZ 04 GZZ pue
44 €12 o4 881 ‘43 181
o4 g Wody ul 9 ‘44 6LL

OJ odejJns wody uy Z| 28-v1-01 14 09 Butyiag
:Buysey ¢| coN useajey d r 89-¥0-6 o 062 11 9 ‘2l L9z 8961 sJeyjoug seybny uJdeAien jo umo)l  10111€£58001801L€ Lz
*18-0z-¢ wdb go|
Bujdund siy $Z 0440 44
G°Q01 umopmedp pejdodey
*4+3 €1€ OF €62 Wouy uj
b Pue L3 €62 OF L9Z ‘44
06Z OF G|Z wodj useJos
Uy 9 ‘44 £9Z O 06Z
pue ‘43 GlZ O4 $1Z wouy
Ut 9 ‘43 P12 O 1L] woudy
up 8 44 112 o4 oor4
-ans woay uy Zy :Bujsen 28-t1-01 veLL v ‘9 *00
*Z "ON uJaAjey d 1 18-0Z2-¢ [1:] 0ze 1L ‘s ‘21 cig 1861 Buytjrag 1y1emog uJdeAjen jo umo)l | 060Z€S801Z80LE =74 )
SyJewey Jdojem  Lifl jO juewednsesw (4j) edejuns (+3) 4lun (seyduy)  (43)  peyeld 4811140 Jeumg (*ON 3YO1S1VM) “ON
40 OSL poy4en 30 o4eqQ pue| mojeq eoejuns Bujueeq fiem  flem jo  -wod uoj4edof |18 | IopM
4O (4) ®AOQY puef jJO  -JdojeM 3O Joi  uideg Jeey
{eAs| Jejem OpPNiLi4yY =-eueiqg
peNU| JUOD-=B6IE JOXNONY JJ0] Oy} U] S[fem JO SpJoDeY °| oiqe)

74



Table 2.--Sample logs of wells in the Fort Rucker area

Well 10
Owner: Town of Ariton - Well 1 Driller: Gray Artesian Well Co.
Samples described by Randall Fleming, Geological Survey of Alabama

Thickness
(ft)

Depth
(ft)

Tuscahoma Sand

Sand, clear to grayish-orange, very fine to medium,

subangular to subrounded, quartzose, glauconitic. 10
Sand, clear to grayish-orange, very fine to medium,

with the finer fractions in abundance, subangular to sub-

rounded, gquartzose, glauconitic. 10
Sample missing. 10
Sand, grayish-orange, very fine to fine, subangular,

quartzose, slightly glauconitic; clay, light gray,

silty, micaceous, carbonaceous. 10
Sand, yellowish~gray, very fine to fine, subangular,

quartzose, trace mica. 10
Sample missing. 10
Sand, clear to moderate pink, fine to medium, sub-

angular to subrounded, quartzose, trace mica. 10
Sand, clear to moderate pink, fine to medium, sub-

angular to subrounded, quartzose, trace mica. 10
Sand, clear to moderate pink, fine to coarse, sub-

angular to subrounded, quartzose, trace mica. 10
Sand, light gray, coarse to very coarse, subrounded,

quartzose; clay, light gray, silty micaceous,

carbonaceous; limonitic ironstone, moderate red,

sandy, clayey. 10
Sand, yellowish-~gray, fine to coarse, subangular to

subrounded, quartzose; clay, same; limonitic ironstone,

pale orange, sandy. 10
Sand, light gray to grayish-yellow-green, fine

to very coarse, angular to subrounded, glauconitic,

grains with clay coating in part, 10
Sand, light gray to grayish-yellow-green, fine

to very coarse, subangular to subrounded, quartzose,

glauconitic, clay coatings on some grains. 10

Nanafalia Formation
Sand, light gray, very fine to coarse, subangular to

subrounded, quartzose; clay, light gray, silty,

micaceous, carbonaceous; trace sandstone, white,

calcareous; shell fragments present. 10
Sand, light gray, very fine to medium, subangular to

subrounded, quartzose, trace glauconitic; clay same;

shell fragments and few micro fossils. 10
Sand, same; clay, light gray to medium light gray,

silty, micaceous, calcareous; claystone, light gray,

sandy glauconitic, calcareous; shell fragments and

micro fossils present, 10
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 10

Thickness
(ft)

Depth
(ft)

Nanafalia Formation (continued)

Sample missing.

Sand, light gray, very fine to medium, subangular to
subrounded, quartzose, slightly glauconitic; clay, same;
shell fragments present.

Sand, light gray, very fine to medium, subangular to
subrounded, quartzose, glauconitic, clay, same; shell
fragments and micro fossils (Ostracods) present.

Sand light gray, very fine to medium, subangular to
subrounded, quartzose; clay, medium gray, silty,
micaceous, calcareous; clay, light gray, sandy,
micaceous, calcareous; shell fragments present.

Sand, same; clay, light gray, sandy, micaceous,
calcareous; clay, medium gray, same.

Sand, light gray, very fine to coarse, subangular to
subrounded, quartzose, glauconitic, fossiliferous; clay,
medium gray, silty, micaceous, calcareous; shell
fragments and micro fossils,

Sand, same; marl, light gray, sandy, glauconitic,
porous; clay, same; micro fossils and shell fragments
present; Ostrea thirsae.

Sand, light gray, very fine to medium, angular to
subrounded, quartzose, glauconitic; clay, medium gray,
silty, micaceous, calcareous.

Sample missing.

Clayton Formation - Contact between 250-270
Sand, yellowish-gray, very fine to coarse, subangular

to subrounded, quartzose, glauconitic, fossiliferous; lime-

stone, light gray, crystalline, fossiliferous, glau-
conitic in part; shell fragments and micro fossils.,

Limestone, light gray, glauconitic, sandy, fossiliferous;
sand, same.

Sample missing.

Sand, yellowish-gray, very fine to fine, subangular,
quartzose, glauconitic; limestone, same.

Sand, yellowish-gray, very fine to fine, subangular,
quartzose, glauconitic, fossiliferous; limestone, same
in slightly increasing amounts; micro fossils and shell
fragments present.

Sand, light gray, fine to coarse, subangular to sub-
rounded, quartz, glauconitic, fossiliferous; limestone,
same.,

Sand, same; limestone, light gray, fossiliferous, sandy,
glauconitic in part; shell fragments and micro fossils
present.
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 10
Thickness Depth
(ft) (£ft)

Clayton Formation =-(continued)
Sand, very pale orange, very fine to medium, subangular

to subrounded, quartzose, glauconitic; minor amounts

of limestone, same. 20 360
Sand, very light gray, very fine to medium, subangular to

subrounded, quartzose, trace glauconite and mica; limestone,

light gray, sandy, glauconitic and micaceous in part,

fossiliferous; micro fossils and shell fragments. 10 370
Sand, very light gray, very fine to medium, subangular to

subrounded, quartzose; limestone, same. 10 380
Sand, very light gray, very fine to medium, angular to

subrounded, quartzZose, trace glauconitic and mica; small

amount of limestone, same. 10 390
Sample with trace clay, medium gray, silty, micaceous. 20 410
Sand, very light gray, fine to coarse, subangular to

subrounded, quartzose; limestone, same. 10 420
Sample missing. 10 430
Sand, light gray, very fine to coarse, angular to sub-

rounded, quartzose, trace mica; limestone, light gray,

sandy, fossiliferous. 10 440
Providence Sand
Sample missing 10 4590
Sand, same as above; clay, medium gray, silty, calca-

reous, micaceous; limestone, same. 10 460
Sand, light gray, fine to very coarse, subangular to

subrounded, quartzose; clay, same; limestone, same. 10 470
Sand, yellowish-gray, very fine to medium, angular

to subrounded, quartzose, micaceous; clay, same; limestone. 10 480
Sand, yellowish-gray, very fine to medium, angular

to subrounded, quartzose, micaceous; limestone, same;

clay, same. 10 4390
Sample missing. 10 500
Sand, pale yellowish-orange, very fine to fine,

angular to subangular, quartzose, micaceous. 10 510
Sample missing 10 520
Sand, light gray, very fine to medium, angular to sub-

rounded, quartzose, feldspar fragments present; clay,

medium gray to medium light gray, silty, micaceous,

calcareous; limestone, same as above. 10 530
Sand, yellowish-gray, very fine to medium, angular to

subrounded, quartzose, trace feldspar fragments; clay, same. 30 560
Sand, same; marl, light gray, sandy, micaceous,

glauconitic, fossiliferous. 10 570
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Table 2.,--Sample logs of wells in the Fort Rucker area--Continued

Well 24
Owner: Town of Ozark - Well 1 Driller: Layne-Central Company
Samples described by Randall Fleming, Geological Survey of Alabama
Thickness Depth
(ft) (ft)

Lisbon Formation
Sand, moderate reddish-brown, very fine to coarse, angular

to subrounded, quartzose, some grains with red clay

coatings, fine grains in excess. 10 10
Sand, moderate reddish-orange, very fine to coarse, angular

to subrounded, quartzose, grains with red clay coating,

fine grains in excess. 10 20
Sand, moderate reddish-orange very fine to coarse, angular

to rounded, quartzose, grains with red clay coating, fine

grains in excess., 10 30
Sand, grayish-pink, very fine to coarse, angular to sub-

rounded, quartzose, slight frosting, fine grains in

excess; clay varicolored (orange to pink), silty to sandy. 10 40

Tallahatta Formation
Sand, very pale orange, fine to coarse, subangular to rounded,

quartzose, slight frosting in part, medium grains in excess, 10 50
Sand, very pale orange, fine to coarse, subangular to sub-

rounded, quartzose, slight frosting in part, medium grains

in excess, 10 60
Sand, very light gray, medium to very coarse, subangular to

subrounded, quartzose, slight frosting, medium grains in

excess., 10 70
Sand, very light gray, medium to very coarse, subangular to

rounded, quartzose, slightly frosted, few grains in fine

pebble size, 10 80
Sand, very light gray, medium to very coarse, subangular to

rounded, quartzose, slightly frosted, few grains in pebble

size, 2 82

Hatchetigbee Formation
Clay, medium gray, silty, micaceous, carbonaceous; sand, very
light gray, very fine to coarse, angular to subrounded,

quartzose, trace glauconite; shell fragments present. 8 20
Clay, medium gray, silty, micaceous, carbonaceous; sand, same. 10 100
Clay, medium gray, silty, micaceous, carbonaceous. 10 110

Bashi Marl Member (of some authors)
Marl, 1light olive-gray, glauconitic, sandy, fossiliferous;
clay, light gray, silty, micaceous, glauconitic, fossil-
iferous; clay, light gray, silty, micaceous, glauconitic,
fossiliferous; clay, light gray, silty, micaceous,
glauconitic, fossiliferous, calcareous; sand, light gray,
very fine to medium, angular to subangular, quartzose,
extremely glauconitic; abundant shell fragments present. 10 120
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 24

Thickness

(ft)

Depth
(ft)

Tuscahoma Sand

Sand, yellowish-gray, very fine to coarse, subangular to
subrounded, quartzose; marl, same; abundant shell fragments,
badly weathered.

Sand, yellowish-gray, very fine to coarse, subangular to sub-
rounded, quartzose; marl, same; abundant shell fragments,
badly weathered.

Sand, light gray, very fine grained to coarse, angular to sub-
rounded, quartzose, glauconitic, very fine grains in excess;
clay, light olive-gray, silty, micaceous, carbonaceous.

Sand, very light gray, very fine to fine, angular, quartzose,
glauconitic, micaceous; clay, light gray, silty, micaceous,
carbonaceous; trace marl, same.,

Sand, yellowish-gray, very fine to medium, angular to sub-
rounded, slightly glauconitic, some grains frosted; clay,
medium light gray, silty, micaceous, carbonaceous.

Clay, medium light gray, sandy to silty, micaceous, carbona-
ceous; sand, same.

Clay, medium light gray, sandy, micaceous, carbonaceous.

Sand, light gray, very fine to medium, angular to subrounded,
quartzose, glauconitic (large-grained and a pale yellow-
green color); clay, same.

Sand, light gray to moderate greenish-yellow, fine to coarse,
subangular to rounded, quartzose, glauconitic; clay, same.

Sand, light gray to light greenish-gray, medium to coarse,
subangular to subrounded, guartzose, glauconitic.

Nanafalia Formation

Sand, same; marl, light gray, sandy, glauconitic; clay,
medium light gray, silty, micaceous, carbonaceous.

Sand, pale yellowish-orange, fine to very coarse, subangular
to rounded, quartzose, glauconitic; shell fragments present.

Sand, light gray to light greenish-gray, fine to medium, sub-
angular to subrounded, quartzose, glauconitic, frosted in
part.

No samples taken.

sand, yellowish-gray, very fine to medium, subangular to
subrounded, quartzose, glauconitic, micaceous, fossil-
iferous; Robulus sp.?

sand, light gray to light greenish-gray, fine to coarse,

subangular to subrounded, quartzose, glauconitic,
fossiliferous, shell fragments and micro fossils.

Sand, light gray, very fine to medium, subangular, quartzose,
glauconitic; marl, light gray, sandy, micaceous,
fossiliferous.

Clay, medium light gray, silty, micaceous, calcareous;
marl, same; sand, same.
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Table 2.-~Sample logs of wells in the Fort Rucker area--Continued

Well 24
Thickness DepEE
(ft) (ft)

Nanafalia Formation (continued)
Sand, yellowish-gray, very fine to medium, subangular,

quartzose, fossiliferous; clay, same; shell fragments

and micro fossils (ostracods). 10 330
Sand, same; clay, medium light gray, silty to sandy,

micaceous, calcareous. 10 340
Sand, yellowish-gray, fine to coarse, subangular to sub-

rounded, quartzose, frosted in part; clay, same. 10 350
Clayton Formation
Limestone, very light gray, silty, fossiliferous; sand,

light gray, coarse to very coarse, subrounded, quartzose,

frosted; clay, same. 10 360
Limestone, same; light gray, fine to coarse, subangular to

subrounded, quartzose, frosted. 10 370
Limestone, very light gray, silty, fossiliferous; sand,

yellowish gray, very fine to coarse, subangular to sub-

rounded, quartzose, frosted in part. 19 389
Limestone, very light gray, porous, fossiliferous, silty. 79 468
Limestone, very light gray, silty, fossiliferous; trace sand. 10 478
Limestone, same; sand, light gray, medium to coarse, sub-

rounded, quartzose, micaceous, frosted in part. 14 492
Limestone, same; sand, light gray, medium to coarse, sub-

angular to subrounded, quartzose, frosted in part. 8 500
Providence Sand
Sand, light gray, fine to coarse, subangular to subrounded,

quartzose, micaceous, frosted; limestone, same. 8 508
Sand, yellowish-gray, fine to coarse, subangular to sub-

rounded, quartzose, frosted; limestone, same. 12 520
Sand, light gray, very fine to medium, angular to subrounded,

quartzose, slight frosting; trace limestone, same, 10 530
No sample, 9 539
Sand, very pale orange, very fine to fine, subangular,

quartzose, trace feldspar fragments. 1 540
Sand, very pale orange, very fine to fine, subangular,

quartzose, micaceous, feldspar fragments; trace limestone. 10 550
Sand, light gray, very fine to medium, subangular to sub-

rounded, quartzose, micaceous, frosted; limestone, very

light gray, micaceous, fossiliferous. 10 560
Limestone, very light gray, micaceous, sandy, fossiliferous;

sand, same. 21 581
Sand, light gray, very fine to medium, angular to subrounded,

quartzose, slightly fossiliferous; limestone, same. 9 590
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 24
Thickness Depth
(ft) (ft)

Providence Sand (tontinued)
Clay, medium gray, silty, micaceous, calcareous; sand, same. 20 610
Sand, light gray, very fine to coarse, subangular to rounded,

quartzose, micaceous; clay, same; trace limestone, 20 630
Clay, light gray, silty, micaceous, carbonaceous, calcareous;

sand, same. 30 660
Clay, same; sand, light gray, very fine to coarse, angular

to subrounded, quartzose, micaceous. 20 680
Limestone, very light gray, sandy, fossiliferous; sand,

yellowish-gray, medium to very coarse, subangular to

rounded, quartzose, feldspar fragments. 20 700
Ripley Formation
Sand, light gray to grayish-orange, fine to coarse, sub-

angular to subrounded, quartzose, feldspar fragments

present, micaceous; limestone, same. 20 720
No sample. 10 730
Sand, same; limestone, yellowish-gray, sandy, micaceous. 20 750
Sand, light gray to pale yellowish-orange, fine to very

coarse, subangular to rounded, quartzose, feldspar frag-

ments; trace limestone, same. 26 776
Sand, light gray to grayish-orange, fine to coarse, sub-

angular to rounded, quartzose, feldspar fragments present,

slight micaceous; trace limestone, same. 25 801
Sand, very pale orange, very fine to fine, angular to sub-

angular, quartzose, micaceous. ) 22 823
Sand, very pale orange, very fine to fine, angular to sub-

angular, quartzose, micaceous, few ostracods. 57 880
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 34

Owner: Alabama Highway Department Driller: Alabama Highway Department

U.S. Highway 231 Rest Area
samples described by John C. Scott

Thickness Depth
(ft) (ft)

Lisbon Formation
Sand, yellowish-orange to pale red-purple, medium to very

coarse, silty, clayey; pale red-purple, sandy clay. 10 10
Sand, moderate orange-pink, medium to very coarse, silty;

pale red-purple, sandy clay. 10 20
Sand, very pale orange, medium to very coarse with

granules and pebbles. 10 30
Tallahatta and Hatchetigbee Formations, undifferentiated
Clay, pale red-purple, sandy, silty; very pale orange,

medium to very coarse, silty sand; sparse fossil

fragments. 10 40
Clay, pale red-purple to reddish-brown, silty, sandy,

sparsely micaceous; yellowish-orange, medium to very

coarse, silty sand. 10 50
Sandy, yvellowish-orange, medium to very coarse,

silty; pale red-purple, sandy clay. 10 60
Sand, grayish-orange, medium to very coarse,

sparsely glauconitic, silty, moderate red to grayish-

orange-pink, sandy clay. 10 70
Sand, yellowish-gray, medium to very coarse,

sparsely glauconitic; moderate red and dark olive-gray,

sandy clay; sparse fossil fragments. 10 80
Limestone, yellowish-gray, very sandy, sparsely glauconitic;

yellowish gray, fine to coarse, silty, clayey sand. 10 90
Clay, olive-gray, finely sandy, silty, sparsely micaceous. 20 110
Sand, greenish-gray, fine to coarse, very glauconitic,

clayey, silty; light gray calcareous glauconitic sandstone. 10 120
Sandstone, yellowish-gray, calcareous, glauconitic, sparsely

fossiliferous; olive-gray, silty clay. 10 130
Tuscahoma Sand
Clay, olive=-gray, sandy, glauconitic; yellowish gray calca-

reous, glauconitic, sandstone. 10 140
Sand, olive-gray, medium to coarse, silty, fossili-

ferous, glauconitic; olive-gray, silty, sandy clay;

yellowish-gray calcareous, glauconitic sandstone. Fossil

fragments common. 10 150
Clay, olive-gray, sandy, silty, sparsely glauconitic;

yellowish-gray sparsely glauconitic, calcareous, sandstone. 20 170
Clay, medium light-gray, finely sandy, silty, micaceous,

carbonaceous. 40 210
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Table 2.-~-Sample logs of wells in the Fort Rucker area--Continued

Well 34

Thickness Depth
(ft) (ft)

Tuscahoma Sand (continued)
Clay, light olive-gray, sandy, silty, micaceous, carbona-

ceous, sparsely glauconitic. 10 220
Sand, light gray, medium to very coarse, silty,

sparsely glauconitic; light olive-gray, micaceous,

carbonaceous, sandy clay. 20 240
Sand, light gray, medium to very coarse, sparsely

glauconitic, silty; light gray calcareous fossiliferous,

sandstone; fossil fragments common to abundant. 30 270
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 35
Owner: U.S. Geological Survey Driller: Smith Well and Supply Company
Dale County Observation Well
Samples described by Jack T. Kidd, Geological Survey of Alabama
Thickness Depfﬁ
(ft) (ft)

Quaternary terrace deposits
Sand, grayish-orange, fine to very coarse, subangular to

subrounded, consists of predominantly clear quartz coated

with grayish-orange clay. 10 10
Sand, same, increase in coarse to very coarse, some dgranules;

several fragments of parent material present which consist

of clayey sand, composed of light gray and light brown clay

matrix with fine to very coarse sand. 10 20
Sand and gravel, very pale orange, medium sand to very fine

gravel, dquartzose, subangular to subrounded, some grayish-

orange clay staining; heavy minerals common, including

kyanite, and unidentified black and amber minerals. 10 30

Hatchetigbee Formation
Clayey sand or sandy clay, very glauconitic, consists of

moderate reddish-brown clay, same very pale orange and

grayish-orange-pink clay streaks, and sand, fine to

medium, some coarse, subangular. 10 40
Clayey sand, sandy clay, and clay, predominantly grayish-

orange glauconitic clayey sand, fine to medium, with

lesser amounts of very pale orange clay, and grayish-

red sandy clay. 10 50

Tuscahoma Sand

Sand, grayish-orange, fine to very coarse, subangular to
subrounded, glauconitic, quartzose, some pebbles; sandy
clay and clayey sand, grayish-orange fine to very coarse,
glauconite; small amount of clay, grayish-orange and

very light gray. 10 60
Sand, same; clay, very light gray, very finely micaceous;
clay, dark yellowish-orange, fine sandy, glauconitic. 10 70

Clay, light gray, some orange laminae, very finely micaceous,

some fragments sandy due to apparent mixing and coating

during drilling; sand, grayish-orange, fine to very

coarse, some pebbles, subangular to subrounded, quartzose,

glauconitic. 10 80
Clay, light gray, very finely micaceous; clayey silty sand,

grayish-orange, very fine to fine, glauconitic, micaceous;

sand, light gray to grayish-orange, fine to very coarse,

some pebbles, subangular to subrounded. 10 90
Silty clay and siltstone, medium light gray, very micaceous,

glauconitic, carbonaceous. 10 100
Same, predominately silty clay. 10 110

84



Table 2,--Sample logs of wells in the Fort Rucker area--Continued

Well 35

Thickness
(ft)

Depth
(ft)

Tuscahoma Sand (continued)
Silty clay and siltstone, same. 20
Silty shale and siltstone, same; sand, light gray to

greenish-gray, coarse to very coarse, subanqular to sub-

rounded, quartzose, large glauconite grains, trace of

pyrite. 10
Sand, greenish-gray to light gray, coarse to very coarse,

subangular to subrounded, quartzose, very glauconitic,

contains shell fragments (oysters?), grades into sandy

limestone; few large fragments of claystone, light gray;

small Pecten noted. 10
Sandy limestone, very light gray to yellowish-gray composed

of sand, clear to greenish-gray, medium to very coarse,

subangular to subrounded, quartzose, with glauconite,

shell fragments and matrix of indurated white lime and

lesser amounts of light olive-gray less indurated marly

matrix; large amounts of loose sand, assumed to be

derived from sandy limestone. 10
Sandy limestone and sand, same, predominantly sandy lime-

stone with light olive-gray marly matrix; shell fragments. 10
Sandy limestone with white matrix, same; sand, same; shell

fragments. 10
Sandy limestone, same; sand, same; shell fragments, trace

of pyrite. 10
Sand, clear to greenish-gray, medium to very coarse, sub-

angular to subrounded, quartzose, very glauconitic, small

percentage of sand cemented by marly matrix and parent

rock for sand appears to be marly sand; small amount of

white sandy limestone; trace of moderate reddish-brown

sandy clay; shell fragments, forams., 10
Sandy, silty marl, glauconitic, very calcareous, grades

into sandstone, light gray, very fine to medium, some

coarse; small amount of white sandy marl; shell fragments. 10
Sand, light gray, to greenish-gray, very fine to very

coarse, subangular to subrounded, quartzose, silty

calcareous matrix in part; shell fragments, fish teeth,

phosphate, glauconite, 10
Silty sand, light gray, very fine to medium, some coarse,

glauconitic, micaceous, calcareous in part, grades into

silty sandy marl in part; shell fragments, fish teeth,

phosphate glauconite, 10
Silty sand, medium light gray, very fine to fine, some

medium to coarse, subangular to subrounded, quartzose,

micaceous, glauconitic, very silty, some fragments

slightly calcareous due to scattered shell fragments. 20
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 35

Thickness
(ft)

Depth
(ft)

Tuscahoma Sand (continued)
Calcareous siltstone and/or silty sandstone, light gray,
composed of silt and very fine clear quartz sand, cal-
careous matrix, some scattered fine to coarse sand,
shell fragments. 10

Nanafalia Formation
Sandy lime-sandy marl-calcareous sand, light gray, composed

of clear very fine to very coarse quartz in indurated

lime matrix and less indurated marly matrix; numerous

shell fragments and one shark tooth noted, 10
Calcareous sand, sandy lime, sandy marl, light gray,

composed of clear to light gray to greenish-gray, very

fine,to very coarse quartz sand, in lime or marl matrix;

numerous shell fragments; Nummulites. 10
Sandy lime, calcareous sand, medium light gray, glauconitic,

micaceous, fossiliferous, sand is colorless to light

greenish gray, very fine to very coarse, subangular to

subrounded, quartzose; shell fragments. 10
Sand, colorless to light gray, coarse to very coarse; sub-

angular to subrounded, quartzose; trace of light greenish-

gray sand; trace of pyrite. 10
Sand and gravel, light gray, coarse sand to very fine

pebbles, predominantly subrounded, quartzose, most grains

have small amount of dark gray clay coating, some grains

coated or cemented with pyrite; shell fragments; small

amounts of various lithologies probably from cavings. 10
Lignitic sand, brownish-black to brownish-gray, very fine

to very coarse, subangular to subrounded, pyritic, sand

present as coarse dark coated loose grains and as very

fine to fine grains in a lignitic matrix. 10
Same, some fragments grade into silty and very fine sandy

lignite; large flakes of muscovite, 10
Same ., 10
Sandy and clayey silt, medium gray, fine to very coarse

sandy, very micaceous with large flakes of muscovite,

glauconitic. 10
Silt, medium dark gray, clayey, very micaceous with large

muscovite flakes, very fine to fine sandy, some scattered

coarser grains, carbonaceous in part. 20
Lignitic sandy siltstone, dark gray to brownish-black, con-

sists of siltstone in a lignite or carbonaceous matrix with

abundant very fine to very coarse subangular to subrounded

quartz sand, abundant muscovite, few shell fragments. 10
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 35

Thickness
(ft)

Depth
(ft)

Clayton Formation
Chalky limestone, very light gray to yellowish-gray,

bioclastic. 10
Carbonaceous silty sand, medium gray, very fine to fine,

some medium to very coarse, subangular to subrounded,

various amounts of pyrite, muscovite, glauconite, car-

bonized wood; small amount of shale, brownish-gray. 10
Chalky limestone, very light gray to yellowish-gray, fine

to coarse sandy, fossiliferous; sand, light gray, very

fine to medium, some coarse to very coarse, subangular to

subrounded, quartzose, glauconitic, micaceous; trace of

silty sandstone. 10
Chalky limestone, very light gray, bioclastic. 10
Chalky limestone, same and sandy in part. 10
Sand, colorless to light gray, coarse to very coarse,

subangular to subrounded, quartzose; chalky limestone,

same; silty carbonaceous shale, probably cavings. 10
Sand, same. 10
Sandy, limestone, pinkish gray to very light gray, contains

fine to coarse colorless quartz sand, fossiliferous. 10
Same, 10
Sand, colorless to light gray, medium to very coarse, sub-

angular to subrounded, quartzose, some grains coated with

white chalky material indicating the sand was derived from

a calcareous sandstone or a rotten sandy chalk; sandy

limestone same as above; trace of glauconite; fossils -

gastropod, echinoid spine, forams. 10
Sandy, limestone, very light gray (fresh), most fragments

coated with light olive-gray clay, probably during

drilling, otherwise same as sandy limestone above. 10

Providence Sand
Silty sandy chalk, light olive-gray, sand is fine to coarse,
subangular to subrounded quartz; sandy limestone, same as
above; glauconite, gastropod, forams; abundant sand,
probably derived from chalk and limestone, colorless with
trace of grayish orange, fine to very coarse. 10
Sandy limestone, very light gray, glauconitic in part,
fossiliferous, sand is colorless to light gray, fine to
coarse, subangular to subrounded; abundant sand, probably
derived from sandy limestone, same; silty chalk, same;
fossils - bryozoans, shell fragments, 10
Sandy limestone, same, grades into calcareous sandstone,
and sandy silty chalk, very micaceous, glauconitic;
abundant sand, colorless to light gray, trace of grayish-
orange, fine to very coarse, subangular to subrounded,
quartzose, 10
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Table 2,--Sample logs of wells in the Fort Rucker area--Continued

Well 35
Thickness Depth
(ft) (ft)

Providence Sand (continued)
Sandy limestone, same; abundant sand, same; trace of clay,

moderate red. 10 530
Sandy limestone, same; sand, same, slight increase in

yellowish-gray grains, but still only a very small

percentage of total sand; trace of sandy clay - clayey

sand, dark yellowish-orange, very fine to fine. 10 540
Sandy limestone, same; sand, same; trace of clay, moderate

red, fine sandy (only 2 or 3 fragments present). 17 557
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 63
Owner: Meadow Lawn Cemetery Driller: Burrell Drilling Company
Samples described by Eleanor T. Caldwell

Thickness Depth

(ft) (ft)

Iron stained sand. 90 90
Same; red and pale green clay. 45 135
Fine to coarse, gray, glauconitic sand. 44 179
Fine to very coarse, gray, glauconitic, argillaceous sand. 24 203
Fine to coarse, green, glauconitic sand. 23 226
Same; white, hard, fossiliferous, sandy limestone; gray,

soft, micaceous, glauconitic, silty marl; trace of dark

gray, soft, micaceous, carbonaceous, noncalcareous shale. 23 249
Same, 47 296
Fine to coarse, gray, glauconitic, shelly sand; dark gray

shale as above; fragments of gray, hard, fossiliferous,

glauconitic, very sandy limestone, 46 342
Dark gray, soft, sticky, micaceous, carbonaceous, non-

calcareous shale; sand as above. 15 457
Mostly shale as above; trace of green, coarse, glauconitic

sand., 23 480
Fine to coarse, green, glauconitic sand; rare shell fragments. 23 503
Same; fragments of white, hard, slightly glauconitic, very

sandy limestone. 68 571
Mostly sand as above; some coarse orange sand; abundant shell

fragments, 23 594
Fine to coarse, clayey and limey, fossiliferous sand; common

shell fragments; corded Camerina common. 46 640
White, porous, coquinoid limestone; calcareous algae; shell

fragments. 163 803
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 70
Owner: U.S, Army - Fort Rucker Well 9 Driller: Layne-Central Company
Samples described by John C. Scott

Thickness Depth
(ft) (ft)

Tallahatta and Hatchetigbee Formations
Sand, dark yellowish-orange, medium to very coarse,

angular to subangular, silty. 10 36
Sand, dark yellowish-orange, medium to very coarse,

angular to subangular, silty, sparsely glauconitic.

(Glauconite is weathered to pale green), 28 64
Sand, yellowish-gray, fine to coarse, angular to

subangular, glauconitic, slightly silty. Light olive-

gray finely micaceous clay. 31 95
Sand, yellowish-brown to grayish-brown, medium to very

coarse, glauconitic, silty. Fossil fragments

and microfossils common. Medium gray sandy, silty

glauconitic, micaceous clay. Most sand grains are coated

with iron oxide. 22 117
Clay, light olive-gray, sandy, silty, glauconitic, micaceous.
Fossils and fossil fragments scarce. 23 140

Sand and calcareous sandstone, light olive-gray, medium to
coarse, very glauconitic, fossiliferous, fossils
and fragments common. Light olive-gray calcareous sandy
clay. Calcareous sandstone is cemented with soft limestone. 22 162

Tuscahoma Sand (160 feet from E-log)
Clay, light olive-gray, sandy, calcareous, glauconitic, very

fossiliferous, lignitic, light gray calcarecus sandstone. 22 184
Clay, light olive-gray, slightly sandy, micaceous, sparsely

lignitic. A few fragments of white limestone. 46 230
Clay, olive-gray, silty, micaceous, sparsely lignitic. 22 252

Sand, greenish-gray, medium to coarse, very

glauconitic. Olive-gray, silty micaceous clay; a few

fragments of calcareous sandstone. 22 274
Sand, greenish-gray, medium to coarse, glauconitic,

micaceous, sparsely fossiliferous., Yellowish-gray to

white calcareous sandstone. Olive-gray silty clay.

Fossil fragments common., 23 297

Nanafalia Formation (300 feet from E-log)
Sand, greenish-gray, medium to coarse, glauconitic,
sparsely pyritic; some grains stained and coated with
iron, Pale orange to white glauconitic mudstone (siltstone).

Olive-gray silty clay. Top Tnf (?). 23 320
Sand, greenish-gray, fine to medium, glauconitic,
sparsely micaceous. Light olive-gray silty clay. 23 343
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 70

Thickness

(ft)

Depth
(ft)

Nanafalia Formation (continued)

Sandstone, light greenish-gray, calcareous, fossiliferous;
microfossils and fossil fragments common to abundant.
Olive gray sandy clay. Greenish-gray coarse to very coarse
silty sand. Large sand grains are mostly subrounded.

Calcareous sandstone and sand same as above except fossils
and fragments more abundant. Odontogryphaea thirsae, corals
and microfossils (O. thirsae zone [?]).

Sand, greenish-gray, mostly medium to coarse, silty
glauconitic, fossiliferous, lignitic. Light gray to white
calcareous sandstone,

Clayton Formation (432 feet from E-log)

Limestone, very pale orange to white, slightly sandy, very
fossiliferous (fossils comprise more than half of limestone).
Light greenish gray calcareous sandstone. Olive-gray silty
lignitic clay.

Limestone, yellowish-gray, very fossiliferous.,

Limestone, same as above except composed almost entirely
of fossils and fossil fragments.

Limestone, yellowish-gray to white, very fossiliferous.

Limestone, same as above except slightly darker yellowish-
gray.

Limestone, yellowish-gray to light olive-gray, very fossili-
ferous, coarsely sandy. Light greenish-gray to white
calcareous sandstone.,

Providence Sand (595 feet from E-log)

sand, light greenish-gray to yellowish-gray, medium to very
coarse, sparsely glauconitic, fossiliferous.
Yellowish-gray to white calcareous sandstone.

Sand, yellowish-gray, medium to very coarse,
sparsely glauconitic and fossiliferous (glauconite and
fossils may be from above). A few fragments of pyrite.

Sand, yellowish-gray, mostly medium to coarse,
sparsely glauconitic and fossiliferous. Light gray to
white calcareous sandstone.

Limestone, yellowish-gray to light olive-gray, sandy,
fossiliferous. Very light gray to white calcareous
sandstone.,

Sand, yellowish-gray to white, coarse to very coarse,
calcareous, fossiliferous. Light gray to
white calcareous sandstone.

Sand, yellowish-gray, medium to very coarse,
fossiliferous (corals abundant). Light gray to white
calcareous sandstone. Yellowish-gray to yellowish-
orange silty sand mottled and stained with iron.
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 70

Thickness
(ft)

Depth
(ft)

Providence Sand (continued)

Clay, olive-gray, sandy, silty, fossiliferous, carbonaceous
calcareous. Light gray to white calcareous sandstone.

Clay, light olive-gray, sandy, fossiliferous, calcareous,
silty.

Sand, yellowish-gray, mostly medium to coarse, silty,
calcareous, sparsely fossiliferous. Light gray to white
calcareous sandstone,

Ripley Formation (810 feet from E-log)

Clay, yellowish-gray to light olive-gray, sandy, silty,
calcareous., Light greenish-gray, medium to coarse
silty sand.

Sandstone, light gray to white, calcareous, pyritic, fossili-

ferous. Light gray to white, medium to very coarse
silty sand. Greenish-gray calcareous sandstone,

Sand, light greenish-gray, fine to medium, silty,
micaceous, carbonaceous (calcareous matrix). Light gray
to white calcareous sandstone. A few fossil fragments,

Sandstone, light gray to white, calcareous, fossiliferous.
Light greenish gray, fine to medium micaceous,
silty sand. Fossil fragments common.

Sand, greenish-gray, fine to medium, silty, micaceous,
Greenish gray sandy, micaceous clay. Light gray to white
calcareous sandstone.

Sample missing

Clay, greenish-gray to olive-gray, finely sandy, silty,
micaceous, carbonaceous, calcareous.

Clay, greenish-gray to olive-gray, finely sandy, silty,
micaceous, carbonaceous, calcareous. A few microfossils
and fossil fragments.

Sand, greenish-gray, fine to medium, finely
glauconitic, silty. Greenish-gray, silty carbonaceous
clay. Light gray to white calcareous sandstone.

Clay, light olive-gray, silty, finely sandy, micaceous,
calcareous. Greenish-gray, fine, silty sand.

Clay, light olive-gray, silty, calcareous, carbonaceous,
micaceous,
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209

932

955

1022

1068

1091

1136

1159



Table 2.--Sample logs of wells in the Fort Rucker Area--Continued

Well 72
Owner: U.,S. Army - Fort Rucker Well 8 Driller: Layne-Central Company
Samples described by Charles W, Copeland, Geological Survey of Alabama;
formation boundaries determined by John C., Scott, U.S. Geological Survey
Thickness Depth
(ft) (ft)

Tallahatta and Hatchetigbee Formations
Sand, very pale orange, fine to coarse, subangular to sub-

rounded, quartzose with weathered glauconite and traces

of kyanite. 40 40
Sand, very pale orange, fine to very coarse, subangular to

subrounded, quartzose, glauconitic with minor amounts of

medium light gray, carbonaceous clay and yellowish-gray

to grayish~green, calcareous, glauconitic, marl or

claystone, 22 62
Limestone, very light gray to light greenish-gray, sandy,

glauconitic, fossiliferous; sand, very light gray, fine

to medium, subangular to subrounded, quartzose, glauconitic;

fossils, mainly fragments of pelecypod shells and bryozoans. 29 91

Tuscahoma Sand
Clay, medium light gray, silty, slightly micaceous and

carbonaceous; sand, very light gray, fine to medium,

subangular to subrounded, quartzose, glauconitic., 30 121
Clay and sand, same., 48 169
Clay, medium light gray, silty, micaceous, carbonaceous

with limestone from above; few pieces of indurated, gray,

fine grained, calcareous, sandstone. 23 192
Sand, very light gray to light greenish-gray, medium to

coarse, subangular to subrounded, quartzose, glauconitic;

trace of medium light gray, carbonaceous clay. 23 215
Sand, some with coating of yellowish to gray clay on grains. 23 238
Sand, same, grains now mostly clean without clay coating. 44 282

Nanafalia Formation (Top at 260 feet from E-log)
Sand, some with minor amounts of medium gray clay and white,

finely sandy, glauconitic, limestone, 23 305
Sand, very light gray, fine to medium with some coarse, sub-

angular to subrounded, quartzose, glauconitic, fossili-

ferous; trace gray clay; fossils, mainly fragments of

oyster shells, 23 328
Sand, same, abundantly fossiliferous with white, finely

sandy, argillaceous limestone; few forams, ostracods,

abundant oyster shell fragments, 23 351
Sand, very light gray, medium to coarse, subangular to sub-

rounded, quartzose, fossiliferous with glauconite trace;

abundant oyster shell fragments, echinoid fragments and

large forams, Nummulities. 22 373
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 72

Thickness
(ft)

Depth
(ft)

Nanafalia Formation (continued)

Sand, very light gray and yellowish~-gray, medium to coarse,
subangular to subrounded, quartzose, fossiliferous; lime-
stone, white, sandy, fossiliferous; shell debris and
microfossils. 23

Clayton Formation
Limestone, white, sandy in part, cogquinoidal in part,

abundantly fossiliferous; mainly molds and casts. 23
Limestone, white, mainly coguinoidal. 45
Limestone, same; bryozoans abundant. 23
Limestone, same and limestone, light olive-gray, porous

with saccharoidal texture and appearance. 23
Limestone, white, mainly cogquinoidal. 22
Sand, very light gray to white, fine to coarse, subangular

to subrounded, quartzose, fossiliferous, slightly

glauconitic; limestone, white, coquinoidal; few ostracods

and benthonic foraminifers, 23
Sand, same, calcite cemented in part; limestone, coquinoidal,

same and some white, medium to coarse, sandy limestone. 23

Providence Sand (Top at 570 feet from E-log)
Sand, white, medium to coarse, quartzose; limestone, sandy

and coquinoidal, same. 23
Limestone, white, medium to coarsely sandy, fossiliferous;

limestone, coquinoidal, same, in lesser amounts; sand,

same. 22
Limestone, white, coquinoidal in part, fossiliferous, and

limestone, very light gray to white, medium to coarse

sandy, porous, leached in part, with saccharoidal

appearance; sand, medium to coarse, subangular to sub-

rounded, quartzose; pyrite trace; few leached benthonic

foraminifers and ostracods. 23
Limestone, coguinoidal and sandy, same; sand, same. 23
Limestone, same, slightly glauconitic; sand, same, some

grains yellowish-gray; limestone, light gray, very

finely sandy and silty; trace medium gray, finely

sandy, slightly calcareous clay. 23
Limestone, same with clay, medium gray, finely sandy,

slightly calcareous; few benthonic foraminifers. 22
Sand, very light gray to yellowish-~gray, medium to very

coarse, subangular to subrounded, poorly sorted, quartzose;

clay, medium gray to yellowish-gray, finely sandy, lime-

stones from above, 23
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Table 2,--Sample logs of wells in the Fort Rucker area--Continued

Well 72

Thickness
(ft)

Depth
(ft)

Providence Sand (continued)

Limestone, white to yellowish-gray, medium to coarsely
sandy, fossiliferous; sand, medium to very coarse,
same; shell fragments.,

Sand, very light gray to yellowish-gray, subangular to
subrounded, quartzose, clayey; limestone, very light
gray, silty, very finely sandy with trace of glauconite;
clay is medium light gray, very finely sandy, calcareous.

Ripley Formation (Top at 775 feet from E-log)

Sand, very light gray to white, medium, subangular to
subrounded, quartzose with glauconite trace.

Sand, very light gray to white, fine to medium, sub-
angular to subrounded, quartzose with glauconite
and mica trace; limestone, white, finely sand;
trace medium gray clay.

Sand, same; limestone, same in minor amounts; clay
trace, same.

Sand, very light gray to white, fine to medium, sub-
angular to subrounded, quartzose, slightly glauconitic
and micaceous; micas are muscovite and chlorite.

Sand, same with muscovite, chlorite, and possible biotite
micas; limestone, white, finely sandy; clay, medium
gray, silty, in trace amounts.

Sand, very light gray to white, subangular to subrounded,
quartzose, micaceous, slightly glauconitic, fossili-
ferous; few benthonic foraminifers; clay, medium light
gray to yellowish-gray, finely sandy.

Sand, very light gray to white, subangular to subrounded,
quartzose, micaceous (mainly muscovite), slightly
glauconitic.,

Sand, same with light gray, finely sandy limestone and
pyrite.

Sand, same with light gray, finely sandy limestone,
pyrite and abundant fragments of oyster shells.

Sand, same with light gray, finely sandy limestone and
pyrite.

Sand, same and sandy limestone, same; limestone and sand
percentage in the chips is about equal.

Sand, same and sandy limestone or limey sandstone, same;
benthonic foraminifers and ostracods.

Sand, same and light gray, finely sandy, micaceous,
calcareous clay; ostracods.

Sand, same and light gray, finely sandy, micaceous,
calcareous, fossiliferous, chalky clay or calcareous
clay; calcareous and arenaceous benthonic foraminifers

and ostracods.
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 76
Owner: U.S. Army - Ft Rucker Cairns Airfield Driller: Layne-Central Company
Samples described by Neil E. Moss, Geological Survey of Alabama; formation
boundaries determined by John C. Scott, U.S. Geological Survey.
Thickness Depth
_ . (ft) (ft)

Lisbon Formation
Sand, very light gray to very pale orange, fine to coarse,

subangular to subrounded, quartzose, micaceous

with abundant clay, grayish-orange and light red. 10 10
Sand, white to pale yellowish-orange, coarse to very

coarse, some granules, subangular to subrounded,

quartzose. 10 20
Sand, white to moderate reddish-orange, fine to very

coarse, subangular to subrounded, quartzose,

with some clay, moderate reddish orange. 14 34
Clay, moderate reddish-orange, finely micaceous, with

sand, very light gray, fine to coarse, subangular to

subrounded, quartzose. 10 44
Sand, same, with clay, same. 10 54
Sand, white to very light gray, some moderate reddish

orange, medium to very coarse, subangular

to rounded, quartzose, with traces of clay, same and

glauconite. 9 63
Sand, same, fine to very coarse, with clay,
moderate reddish-orange and light red. 29 92

Tallahatta and Hatchetigbee Formations

Sand, white to very light gray to grayish-yellow to pale
yellowish-green, fine to very coarse, subangular
to subrounded, quartzose, glauconitic, with limestone,
very light to yellowish-gray, very finely crystalline,
clay, yellowish to light olive-gray, and fragments of

pelecypods, gastropods, and echinoderms. 32 124
Sand, same, except with limestone, pale yellowish-orange

to very light gray. 20 144
Shell fragments, pelecypod, gastropod, bryozoan, and .

echinoderm, with glauconite, and trace of sand. 1 155
Clay, medium to light olive-gray, finely micaceous,

glauconitic, carbonaceous. 10 165

Tuscahoma Sand (top at 186 feet from E-log)
Clay, same, except light olive to olive-gray 41 206
Clay, same, light olive-gray 11 217
Sand, white to yellowish-gray, fine to very coarse,

subangular to subrounded, quartzose, glauconitic,

with limestone, yellowish-gray, very finely

crystalline, clay, same, and fragments of gastropods,

pelecypods, and echinoderms. 10 227

96



Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 76

Thickness
(ft)

Depth
_(ft)

Tuscahoma Sand (continued)

Sand, very light to yellowish-gray, fine,
subangular to subrounded, quartzose, glauconitic,
micaceous, with clay, same.

Clay, light olive-gray, some moderate reddish-orange,
micaceous, carbonaceous, glauconitic, sandy, fossili-
ferous, foraminifera, trace shell fragments.

Clay, light olive-gray, micaceous, glauconitic, slightly
sandy, with foraminifera.

Sand, very light gray to pale olive, medium to very
coarse, subangular to subrounded, quartzose,
glauconitic with trace clay and shell fragments.

Sand, same, with clay light greenish-gray and moderate
reddish-orange.

Sand, same.

Sand, same, medium.

Sand, same.

Nanafalia Formation (Top at 378 feet from E-log)

Sand, same, with limestone, very light to yellowish-
gray, very finely crystalline, fossiliferous,
foraminifera, fragments of pelecypods, gastropods,
and echinoderms.

Sand, very light gray to yellowish-gray, fine to
coarse, subangular to subrounded, quartzose,
glauconitic, micaceous, with abundant clay, light
olive gray, and foraminifera.

Sand, very light gray, mostly fine, some
medium to coarse grained, subangular to subrounded,
quartzose, glauconitic, micaceous, with abundant clay,
same, and foraminifera.

Sand, same, trace clay, with fragments of pelecypods,
gastropods, and echinoderms, and trace limestone,
very light gray, very finely crystalline.

Sand, same as 424-434, except very light to yellowish
gray, fine to very coarse.

Sand, very light to yellowish-gray, fine to very coarse,
subangular to subrounded, quartzose, glauconitic,
with clay, light olive-gray, carbonaceous,
some moderate reddish orange and shell fragments and
foraminifera.

Sand, white to yellowish-gray, medium to very coarse,
subangular to subrounded, quartzose, slightly
glauconitic, with limestone, very light gray, very
finely crystalline, trace shell fragments, and trace
foraminifera.
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 76
Thickness Depth
. (ft) (ft)
Nanafalia Formation (continued)
Sand, same, with abundant clay, light olive to light
brownish-gray, carbonaceous, micaceous. 10 506
Sand, white to yellowish-gray, some pale yellowish-
orange, medium to very coarse, subangular
to subrounded, quartzose, slightly glauconitic, with
fragments of gastropods, bryozoans, pelecypods, and
echinoderms. 10 516
Clayton Formation (By E-log at 512 ft; by samples at 516 ft)
Limestone, yellowish-gray to pale orange, very finely
crystalline, sandy, slightly glauconitic, with
bryozoan, pelecypod, gastropod, and echinoderm
fragments, foraminifera. 12 528
Clay, light olive-gray and moderate reddish-orange,
micaceous, silty. 10 538
Limestone, same as 516-528. 22 560
Clay, same as 528-538, with sand and limestone, same. 10 570
Limestone, same. 21 591
Limestone, same, with clay, moderate reddish-orange. 9 600
Limestone, same. 23 623
Limestone, same, with clay, light olive-gray. 10 633
Limestone, same. 22 655
Sand, very light gray to white, medium to very coarse,
subangular to subrounded, quartzose, slightly
glauconitic, with limestone, same, and clay, light
olive-gray trace. 41 696
Providence Sand (Top at 670 ft from E-log)
Limestone, yellowish-gray to very pale orange, very finely
crystalline, fossiliferous, foraminifera, ostracods,
bryozoan, pelecypod, echinoderm fragments, with sand, same. 21 717
Limestone, same, except with trace fine sand, trace
clay, brownish-gray, carbonaceous and fossils, trace. 20 737
Limestone, same as 696-717. 12 749
Sand, yellowish-gray to white, medium to very coarse,
subangular to subrounded, quartzose, slightly
glauconitic, with limestone, same. 61 810
Sand, same, some pale yellowish-gray, with some clay,
light olive-gray, trace. 31 841
Sand, same, some pale yellowish-gray, some fine. 42 883
Limestone, very light gray to very pale orange, very
finely crystalline, slightly fossiliferous, shell
fragments, microfossils, with sand, same; (limestone
is caved material from Clayton Formation). 10 893
Limestone, same, except light to light olive-gray. 1 904
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 76
Thickness Depth
(ft) (ft)
Ripley Formation
Sand, very light gray to pale yellowish-orange, medium
to very coarse, subangular to subrounded,
quartzose, slightly glauconitic with foraminifera,
ostracods, shell fragments, with limestone, very
light gray, very finely crystalline, 83 987
Sand, same, with more limestone. 43 1030
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 79
Owner: U,S. Army - Fort Rucker Well 10 Driller: Layne-Central Company
Samples described by John C. Scott

Thickness Depth
(ft) (ft)

Lisbon Formation
Sand, moderate reddish-brown, fine to medium,

glauconitic, silty, iron stained, sparsely micaceous,

loosely cemented, pale red-purple sparsely glauconitic

clay. Glauconite occurs mainly as coating on clay

pieces. 42 4?2
Sand, moderate orange-pink, medium to coarse,

sparsely glauconitic. Glauconite is deeply

weathered (light olive-green). 24 66

Tallahatta and Hatchetigbee Formations
Clay, medium light gray, sandy, glauconitic (black

glauconite), light gray slightly calcareous sandy

siltstone. Moderate reddish-brown silty clay.

Yellowish-orange to yellowish-gray medium to coarse

glauconitic sand. 29 95
Clay, medium gray, very fossiliferous (micro and macro

fossils), calcareous, very glauconitic, slightly

sandy. Most of the sample is composed of fossils

and glauconite. 32 127
Siltstone and calcareous sandstone, medium gray to

medium light gray, very fossiliferous, glauconitic.

Fossil fragments abundant. 32 159

Tuscahoma Sand (135 ft from E-log)
Clay, medium gray, silty, glauconitic fossiliferous,

slightly sandy. 63 222
Sand, medium light gray, medium to very coarse,

glauconitic. Some medium gray clay and light gray

calcareous sandstone in sample. 32 254

Nanafalia Formation (270 ft from E-log)
Clay, medium light gray, silty, carbonaceous. Light

gray, fine to medium glauconitic sand. Very

light gray to white calcareous glauconitic fossili-

ferous sandstone. Fossil fragments common. 31 285
Sand, greenish-gray, coarse to very coarse,

glauconitic. Very light gray to white calcareous

glauconitic sparsely fossiliferous sandstone. 31 316
Sand, greenish gray, glauconitic, fossiliferous,

medium gray carbonaceous clay. Light gray to

white calcareous fossiliferous sandstone. 32 348
Sand, greenish-gray, fine to medium, silty,
glauconitic, sparsely fossiliferous., 30 378
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Table 2.,--Sample logs of wells in the Fort Rucker area--Continued

Well 79

Thickness
(ft)

Depth
(ft)

Nanafalia Formation (continued)
Sand, greenish-gray, medium to very coarse,
glauconitic, very fossiliferous. Light greenish-gray
to white calcareous, glauconitic fossiliferous sandstone.
sand, greenish-gray, coarse to very coarse, very
fossiliferous, carbonaceous; micro fossils and fossil
fragments abundant. Very light gray to white calcareous
sandstone.,

Clayton Formation

Limestone, yellowish-gray, very fossiliferous. Sample
composed mainly of fossils and fossil fragments.

Same as above except fossil content less.

Limestone, yellowish-gray, very fossiliferous, slightly
sandy; some carbonaceous material present.

Sand and calcareous sandstone, very light gray to white,
coarse to very coarse, fossiliferous, sparsely
glauconitic. Yellowish-gray fossiliferous sandy limestone.

Providence Sand (590 ft from E-log)

Sand, very pale orange to white, medium to very coarse,
sparsely fossiliferous (fossils may be from
limestone and calcareous sandstone above). Small amounts
of limestone and calcareous sandstone in sample.

Same as above except sand is mostly medium to coarse.

Sand, medium gray, moderate reddish-brown, pale red-purple,
and moderate yellow, fine to very coarse, very
clayey; a few fossil fragments present. Appear to be a
"mish-mash" of reworked sediments.

Sand, medium light gray, medium to very coarse,
very silty, calcareous, carbonaceous. Some calcareous
sandstone and fossil fragments in sample.

Ripley Formation (790 ft from E-log)

Same as above except sand is mostly fine to medium.
Some hard calcareous sandstone in sample.

Sand, light olive-gray, fine to medium, silty,
calcareous, micaceous, sparsely glauconitic. Some
olive-gray clay and calcareous sandstone in sample.

Sand as above except sand is mostly fine and
sample contains a few fossil fragments.

Sand, light olive-gray, very fine to fine
silty, clayey, micaceous, calcareous, sparsely
glauconitic, finely micaceous,
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 79
Thickness Depth
(ft) (ft)
Ripley Formation (continued)
Clay, medium gray, very finely sandy calcareous, finely
micaceous. 93 1002
Clay, medium gray, sandy, sparsely micaceous, light gray,
medium to very coarse, silty sand. 31 1033
Sand, light gray, medium to very coarse, very
silty, clayey, calcareous, carbonaceous, sparsely
micaceous. 22 1055
Sand, light gray, medium to coarse (some very
coarse), very silty, clayey, calcareous. 23 1078
Clay, medium gray to light gray, very finely sandy,
calcareous, sparsely micaceous. 68 1146
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Table 2.--Sample logs of wells in the Fort Rucker Area-~Continued

Well 90
Owner: City of Dothan - Napier Field Well 4 Driller: Layne-Central Co.

Thickness Depth

__(ft) (ft)

Brown sandy clay. 2 2
Red sandy clay. 26 28
Pink, yellow, white and tan mottled sandy clay. Mica noted, 19 47
Red, yellow, and gray clay with coarse grains and granules

of quartz. 18 65
Yellow-tan clay and medium to coarse quartz grains. 21 86
Reddish-brown clayey sand. Fine to coarse subangular sand. 21 107
Reddish-yellow clay and white coarse subangular

sand and granules of quartz, 25 132
White to milky fine to coarse subangular sand. Trace of

glauconite. 21 153
White, fine and medium subangular sand. 23 176
White and milky fine to coarse subangular glauconitic sand. 21 197
White and milky fine to coarse subangular glauconitic sand. 22 219
Greenish-white coarse subangular glauconitic sand. 24 243
Gray, hard arnaceous limestone, Glauconitic. 10 253
Gray, glauconitic sandy clay. 12 265
Gray, very fine micaceous sandy clay which contains

glauconite granules. 24 289
Gray, very fine micaceous sandy clay. Trace of glauconite. 22 311
Gray, very fine micaceous sandy clay. Trace of glauconite. 21 332
Gray, very fine micaceous sandy clay. Trace of glauconite. 21 353
Gray, very fine micaceous sandy clay. Trace of glauconite. 13 366
Greenish-white medium grained glauconitic subangular quartz

grains. 20 386
Greenish-white medium-grained glauconitic subangular quartz. 15 401
Greenish-white medium-grained glauconitic subangular quartz. 32 433
Milky and buff white fine, medium, and coarse subangular

quartz. Trace of gray clay. 7 440
Yellow, .gray, and orange mottled clay with buff white fine

to coarse subangular quartz. 23 463
Yellow, gray, and orange mottled clay with buff white fine

to coarse subanqular quartz. 21 484
Greenish-white fine to coarse subangular quartz.

Scattered particles of limey material. 19 503
Light tan-gray limey material and yellow fine and medium

subangular slightly glauconitic sand. 26 529
Yellow fine, medium and coarse subangular, slightly

glauconitic sand. Trace of tan limey material. 23 552
Buff white limestone. Trace of fine sand. 22 574
Buff white limestone. Trace of fine sand. 21 595
Buff white limestone. Trace of fine sand. 20 615
Buff white sandy limestone. ] 23 638
Milky and white medium grained subangular quartz. 21 659
Milky and white medium grained subangular quartz. 13 672
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Table 2.--Sample logs of wells in the Fort Rucker area-~-~Continued

Well 123
Owner: Town of Coffee Springs ~ Well 2 Driller: Emmett Hughes Drilling Co,
Samples described by John C. Scott (NOTE: Samples unwashed when described)
Thickness Depth

(ft) (ft)

No samples 130 130
Sand, yellowish~gray, fine to very coarse,

loosely calcareous cemented fossiliferous, shell

fragments common, 10 140
Sand, yellowish-gray, fine to medium,

calcareous, fossiliferous. 10 150
No samples. 60 210
Sand, light gray, fine, sparsely glauconitic, 20 230
Sand, light gray, medium, glauconitic; shell

fragments rare. 20 250
Sand, light gray, fine to medium, sparsely glauconitic. 10 260
Sand, light gray, fine to coarse, glauconitic,

shell fragments rare. 20 280
Sand, very light gray, fine to coarse, glauconitic. 10 290
Sand, light gray, fine to coarse, glauconitic,

fossiliferous; shell fragments common; medium gray

silty clay, rare. 20 310
Sand, medium gray, fine to medium, calcareous,

finely glauconitic, fossiliferous. 20 330
Sand, light gray, fine to medium, calcareous,

finely glauconitic, fossiliferous. 20 350
Sand, light gray, fine to medium, calcareous,

sparsely glauconitic. 10 360
Tallahatta (?) Formation
Sand, medium gray, fine calcareous, clayey,

glauconitic, sparsely micaceous, fossiliferous. 20 380
Sand, medium light gray, fine to medium,

calcareous, glauconitic, sparsely fossiliferous. 20 400
Sand, medium gray, fine, very glauconitic

(fine grained glauconite). 10 410
Clay, medium gray, finely sandy, calcareous, very

glauconitic, fossiliferous. 20 430
Bashi Marl Member (of some authors)
Sand, medium gray, medium to coarse, calcareous,

very glauconitic, fossiliferous., 10 440
Tuscahoma (?) Sand
Clay, medium dark gray, very finely sandy, calcareous,

finely glauconitic, fossiliferous. 30 470
Sand, medium gray, fine to medium, glauconitic,

sparsely, fossiliferous. 10 480
Clay, medium gray, silty, sparsely, glauconitic. 110 590
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Table 2.--Sample logs of wells in the Fort Rucker area--Continued

Well 123
Thickness Depth
(ft) (ft)

Tuscahoma Sand
Sand, medium gray, medium to coarse silty,

glauconitic, slightly ferruginous, 10 600
Clay, medium gray, silty, sparsely glauconitic,

sparsely micaceous. 30 630
Clay, medium gray, silty, finely sandy, sparsely

glauconitic and micaceous. 40 670
Sand, medium light gray, medium to coarse,

very glauconitic. 50 720
Nanafalia (?) Formation
Sand, light gray, fine to medium, finely glauconitic. 10 730
Sand, medium light gray, medium to coarse, glauconitic. 10 740
Sand, medium gray, medium to coarse, glauconitic,

fossiliferous. 10 750
Sand, medium gray, fine, silty, glauconitic,

slightly ferruginous. 20 770
Sand, light gray, fine to medium, finely

glauconitic, slightly ferruginous. 10 780
Sand, medium light gray, medium to coarse,

very calcareous, sparsely glauconitic; very pale

orange limestone. 10 790
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Table 3.--Driller's logs of wells in the Fort Rucker area

Well 1
Owner: Town of Abbeville - Well 4 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Clay 15 15
Sand and clay streaks 11 26
Rock 1 27
Clay 4 31
Sand and clay streaks 7 38
Sand and clay balls 15 53
Clay 5 58
Sandy clay 27 85
Rock 5 90
Soft lime 3 93
Rock 14 107
Clay and lime 20 127
Rock 1 128
Clay 64 192
Rock 2 194
Clay 3 197
Rock 2 199
Sand 4 203
Rock 2 205
Sand and clay 41 246
Clay 12 258
Clay 8 266
Sand 5 271
Sand 3 274
Lime 50 324
Lime 1 325
Lime 57 382
Limerock 36 418
Sand 4 422
Limerock 8 430
Limerock 12 442
Lime 38 480
Lime 6 486
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 2
Owner: Town of Abbeville -~ Well 2 Driller: Layne-Central Company

Thickness Depth

(ft) (ft)
Sandy clay 23 23
Sand 8 31
Hard clay 16 47
Sand 21 68
Clay and sand streaks 15 83
Clay 15 98
Rock 1 99
Clay 1 100
Rock 4 104
Limestone 61 165
Hard shale 42 207
Rock 1 208
Shale 2 210
Rock 1 211
Hard shale 10 221
Sand 5 226
Shale 12 238
Red sandy, draggy 10 248
Gray clay streaks lime rock 85 333
Soft gray lime rock 56 389
Hard lime rock 33 422
Hard lime rock 73 495
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Table 3.~-Driller's logs of wells in the Fort Rucker area--Continued

Well 3
Owner: Town of Abbeville - Well 5 Driller: TLayne-Central Company
Thickness Depth
(ft) (ft)
Red clay 10 10
Red clay and sand streaks 9 19
Red sand with clay streaks 35 54
Yellow sandy clay 18 72
Clay . 12 84
Rock 1 85
Clay and lime rock streaks 24 109
Sandy clay 13 122
Soft black shale 29 151
Blue clay 67 218
Sand 18 236
Blue sand and soft shale 21 257
Blue clay and lime rock streaks 33 290
Packed sand 27 317
Clay and blue shale 2 319
Packed sand with rock breaks 30 349
Clay and shale 3 352
Hard white lime rock 168 520
Clay 1 521
Hard and soft lime with sand and clay 1" 532
Lime rock with blue clay 48 580
Packed fine sand with lime streaks 166 746
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 4
Owner: Town of Abbeville - Well 3 Driller: Layne-Central Company
Thickness Depth

(ft) (ft)
Red sandy clay 22 22
Fine sand 13 35
Clay 9 44
Rock 2 46
Clay 14 60
Clay 6 66
Fine sand 5 71
Clay 10 81
Sand 2 83
Clay 7 90
Rock 1 91
Clay 5 96
Rock 1 97
Clay 1 98
Rock 1 99
Sandy shale 10 109
Rock 2 11
Shale 22 133
Sandy shale 22 155
Shale 66 221
Rock and soft streaks 7 228
Coarse green sand 14 242
Coarse green sand 6 248
Shale 4 252
Rock 4 256
Sandy shale 16 272
Rock 2 274
Sandy shale 12 286
Rock 1 287
Hard shale 13 300
Coarse sand 8 308
Coarse sand 23 331
Shale 11 342
Sand, fine 12 354
Sand 23 377
Sand and clay streaks 22 399
Sand and clay streaks 12 411
Limerock 134 545
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well o6
Owner: Dale Co. Water & Fire Driller: South Well and Supply Co.
Protection Authority (Bertha Well)

Thickness Depth

(ft) (ft)
Clay 20 20
Clay 10 30
Sand 10 40
Sand 15 55
Sand 20 75
Sand 20 95
Clay 20 115
Marl 20 135
Marl 25 160
Marl 20 180
Marl 20 200
Marl 5 205
Rock and sand 8 213
Rock 1 214
Marl 13 227
Marl 8 235
Marl 5 240
Rock 1 241
Marl 19 260
Marl 17 277
Sand 4 281
Rock 1 282
Marl 13 295
Sand 15 310
Gumbo 21 331
Sand 4 335
Sand 17 352
Marl 1 353
Sand 2 355
Marl 10 365
Lime 10 375
Marl 5 380
Limestone 20 400
Limestone 17 417
Limestone 13 430
Limestone 6 436
Sand 5 441
Rock 1 442
Sand 2 444
Rock 1 445
Rock 6 451
Rock 7 458
Rock 1 459
Rock 3 462
Marl and rock 3 465
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 6
Thickness Depth
(ft) (ft)
Rock and marl 2 467
Marl 1 468
Rock 2 470
Marl and rock 5 475
Rock 2 477
Rock and marl 13 490
Rock 6 496
Rock 2 498
Marl 2 500
Rock 9 509
Marl 2 511
Rock 3 514
Marl 1 525
Rock 1 526
Marl 5 531
Rock 1 532
Rock 3 535
Rock 1 536
Marl 5 541
Rock 1 542
Marl 5 547
Rock 1 548
Marl 3 551
Marl 9 560
Marl 5 565
Rock 15 580
Sand 21 601
Marl 14 615
Rock 2 617
Rock 1 618
Marl 7 625
Marl 1 626
Rock 1 627
Rock and sand 15 642
Sand 3 645
Rock and sandstone 4 649
Sand 2 651
Rock and sand 6 657
Sand 5 662
Rock and sand 8 670
Sand 5 675
Rock and sand 9 684
Sand 3 687
Rock 2 689
Sand 2 691
Rock 1 692
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 6
Thickness Depth
(ft) (ft)
Sand 3 695
Rock and sand 6 701
Sand 4 705
Rock 1 706
Sandstone 9 715
Sandstone 10 725
Rock 1 726
Sand 5 731
Rock and sand 14 745
Sand 10 755
Rock and sand 10 765
Rock 1 766
Marl 1 767
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 7
Owner: Dale Co. Board of Education Driller: Layne-Central Company
George W. Long High School
Thickness Depth
(ft) _(ft)
Sand 11 11
Clay, sandy 15 26
Clay 17 43
Clay, sandy 33 76
Clay 7 83
Clay, light blue 2 85
Marl ! 30 115
Sand, red and clay balls 19 134
Rock 0.5 134.5
Clay, white 1 135
Rock, white to greenish lime 3 138
Marl, soft, sandy 15 153
Rock 0.5 153.5
Marl, soft, sandy 70 223
Rock 0.5 223.5
Marl, soft, sandy 3 226
Sand, coarse, with lignite breaks 46 272
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 11
Owner: Town of Ariton - Well 3 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Red clay 10 10
Sandy clay 15 25
Blue sandy clay 16 41
Hard lime rock 2 43
Shale 24 67
Red sandy clay 42 109
Black clay 27 136
Black clay 5 141
Sand 11 152
Sand and clay 22 174
Clay 8 182
Clay 5 187
Clay with rock streaks 6 193
Clay shells 12 205
Clay shells 11 216
Clay, rock and sand streaks 12 228
Clay 17 245
Clay and shell 6 251
Sandy clay and shells 8 259
Sand 14 273
Shale 11 284
Rock 1 285
Shale 10 295
Shale 6 301
Lime rock 9 310
Lime and clay 8 318
Lime rock - small clay streaks 22 340
Lime rock 22 362
Lime rock 17 379
Sand 6 385
Sand 2 387
Lime and sand 21 408
Sand and lime 23 431
Sand and lime 13 444
Hard lime rock 9 453
Hard lime rock 1 454
Sand and clay lime breaks 21 475
Sand and clay lime breaks 23 498
Rock 1 499
Sand and clay lime breaks 21 520
Sand and clay lime breaks 10 530
Rock 1 531
Sand and clay lime breaks 11 542
Sand and clay lime breaks 22 564
Sand and shale, rock breaks hard 23 587
Sand and shale, rock breaks hard 23 610
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 16
Owner: U,S. Army Fort Rucker Driller: Hughes and Son Well Drilling
0l1d Tabernacle Field
Thickness Depth
(ft) (ft)
Red clay 23 23
Sand 14 37
Clay 8 45
Sand 31 76
Yellow clay 9 85
Sand 5 90
Sandy marl 6 96
Sand 6 102
Marl 32 134
Gray rock 4 138
Fine gray sand 12 150
Marl 5 155
Gray rock 1 156
Marl 9 165
Sand 7 172
Marl 1 183
Rock 2 185
Marl 4 189
Sand 9 198
Marl 4 202
Sand 16 218
Marl 22 240
Sand 38 278
Marl 12 290
Sand 10 300
Marl 6 306
Sand 18 324
Rock 1 325
Marl 7 332
Sand 11 343
Gray rock 2 345
Marl 15 360
Sand 10 370
Marl 8 378
Sand 12 390
Rock 1 391
Rock 2 400
Marl 10 410
Coarse white sand 15 425
Limestone 35 460
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Table 3.,--Driller's logs of wells in the Fort Rucker area--~Continued

Well 19
Owner: Town of Ozark -~ Well 5 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Red clay 12 12
Yellow sand 2 14
Clay and rock breaks 28 42
Sandy clay 30 72
Sandy shale 10 82
Clay and shale 22 104
Sand and clay breaks 29 133
Clay and sand breaks 32 165
Lime rock 3 168
Sand and clay breaks 28 196
Rock 2 198
Clay 2 200
Rock 1 201
Clay and rock breaks 4 205
Rock hard 4 209
Sand clay and rock breaks 43 252
Clay 10 262
Sandy clay 12 274
Clay 10 284
Lime clay and sand 14 298
Lime and clay breaks 50 348
Lime 20 368
Hard and soft lime 60 428
Sandy hard lime 20 448
Hard lime 34 482
Clay and lime breaks 29 511
Rock 3 514
Clay 6 520
Rock 2 522
Clay and rock 8 530
Clay and sand breaks 14 544
Clay hard 16 560
Clay and lime rock 42 602
Hard lime 20 622
Clay 9 631
Hard lime 3 634
Clay 8 642
Lime and clay 10 652
Brown lime and sand 16 668
Sand and lime 20 688
Clay sand and lime 20 708
Brown sand and lime 20 728
Brown sand and lime breaks 20 748
Brown sand and lime breaks 20 768

Brown sand and lime breaks 15 783
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 19
Thickness Depth

(ft) (ft)
Lime clay and sand breaks 5 788
Lime clay and sand breaks 12 800
Sand 8 808
Clay and sand breaks 14 822
Hard clay 29 851
Sandy clay 7 858
Hard blue clay 50 908
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 22
Owner: Town of Ozark - Well 4 Driller: Layne-Central Company
Thickness Depth

(ft) (ft)
Top soil 1 1
Red sandy clay 28 29
Clay 4 33
Sand 42 75
Sandy shale 53 128
Rock 1 129
Clay 5 134
Rock . 1 135
Sandy shale 85 220
Sand 7 227
Sand 21 248
Rock 4 252
Sand and lime breaks 20 272
Sand and rock 40 312
Rock 1 313
Sand 7 320
Rock 1 321
Clay 22 343
Sand and rock 15 358
Rock 2 360
Clay and rock 5 365
Packed sand 19 384
Lime 18 402
Lime 23 425
Lime 22 447
Lime 23 470
Lime 24 494
Lime and sand 87 581
Rock 9 590
Clay 35 625
Rock 1 626
Clay and lime 44 670
Lime and clay 57 727
Sand and lime 14 741
Sand and lime 23 764
Sand and lime 13 777
Sand 10 787
Sand 22 809
Sand 15 824
Clay 8 832
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Table 3.-~Driller's logs of wells in the Fort Rucker area--Continued

Well 23
Owner: Town of Ozark - Well 2 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Sand, red 40 40
Clay, soft 10 50
Clay, hard 37 87
Rock 2 89
Clay 91 180
Sand, green 40 220
Clay, sand breaks 16 236
Clay, sandy; rock breaks 74 310
Sand, rock breaks 10 320
Sand, packed 20 340
Limestone, sandy 12 352
Limestone 15 367
Sand, packed 40 407
Sand, packed; limestone breaks 13 420
Limestone; sandy 30 450
Limestone, hard 10 460
Limestone, sandy 5 465
Limestone, hard 12 477
Limestone 11 488
Rock ' 1 489
Limestone, sandy 21 510
Limestone, hard 90 600
Clay, hard; limestone breaks 20 620
Clay 77 697
Limestone, hard " 708
Sand; limestone breaks 13 721
Sand 8 729
Rock and sand breaks 21 750
Sand, brown 51 801
Sand; small breaks limestone 5 806
Limestone 1 807
Limestone; sand breaks 15 822
No record 1 823
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 24
Owner: Town of Ozark -~ Well 1 Driller: Layne-Central Company
Thickness Depth
_ (ft) _(ft)
Sand, orange 21 21
Sandy clay, brown 15 36
White sand, coarse 1 47
White sand, coarse 35 82
Shale, dark gray, fossiliferous 43 125
Rock, shell fragments 3 128
Sandy shale, glauconitic, gray 26 154
Rock 3 157
Shale 12 169
Shale and sandy streaks 16 185
Rock 2 187
Hard shale 20 207
Rock 1 208
Shale 5 213
Rock 1 214
Green sand, rock breaks 10 224
Green sand, rock breaks 11 235
Green sand, rock breaks 20 255
Rock and sand breaks 8 263
Sand and rock breaks 17 280
Rock and sand breaks 6 286
Sandy shale and rock breaks 28 314
Shale and rock breaks 46 360
Hard lime 31 391
Soft lime 10 401
Lime, gray 91 492
Lime and sand 16 508
Sandy lime 6 514
Lime 7 521
Sand and lime breaks 18 539
Lime 12 551
Hard lime 30 581
Hard lime and sandy shale breaks 11 592
Lime with hard shale breaks 15 607
Lime 12 619
Hard lime 8 627
Shale and lime breaks 53 680
Hard lime, sandy shale breaks 20 700
Hard lime 23 723
Sand 2 725
Clay 15 740
Hard lime 10 750
Lime marl and sand breaks 51 801
Sand 24 925
Sand and small breaks 35 860
Rock 1 861
Sand, rock breaks 19 880
Clay 4 884
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Owner: James Golden

Well 28

Driller: Smith Well and Supply Company

Thickness Depth
(ft) (ft)
Chalk 15 15
Sand 10 25
Sand, clay 10 35
Clay 13 48
Sand 2 50
Red clay 10 60
Sand, chalk 10 70
Marl 8 78
Rock 1 79
Marl 3 82
Rock 1 83
Marl 11 94
Rock 1 95
Sand 13 108
Rock 1 109
Sand 21 130
Marl 20 150
Rock 1 151
Marl 111 262
Sand 4 266
Rock 5 271
Sand 1. 272
Rock 6 278
Sand and rock 22 300
Rock 10 310
Rock and marl 39 349
Sand 3 352
Sand and marl 8 360
Rock 4 364
Sandy marl 6 370
Sand 10 380
Marl 2 382
Limestone 8 390
Sand 10 400
Limestone 100 500
Rock 10 510
Sand 10 520
Rock 8 528
Sand 2 530
Rock 10 540
Rock and clay 20 560
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Owner: John Solomon

Well 29

Driller: Smith Well and Supply Company

Thickness Depth

(ft) (ft)

Clay 18 18
Coarse sand, dry 22 40
Unconsolidated chalk and gravel 10 50
Fine sand, yellow, water 20 70
Coarse sand 15 85
Marl, little rocky 12 97
Sand 3 100
Clay 15 115

Sand, yellow, very clean in places, few streaks and

green marl in this area 45 160
Sand, marl 2 162
Rock and marl 3 165
Blue marl with few rocks, tough 13 178
Gray rock 12 190
Gray rocky marl 10 200
Hard rock and tough marl 10 210
Gray rock 8 218
Hard rock 2 220
Softer rock 5 225
Hard rock 2 227
Marl, few streaks rock 33 260
Tough marl and rock 40 300
Marl 45 345
Green sand 20 365
Rock 1 366
Sandstone with rock streaks 34 400
Marl, few rocks 30 430
Marl, more rock 5 435
Sand, gray 8 443
Rock 1 444
Sand, marl white 1 445
Rock 1 446
White sandy marl 4 450
Rocky white sand 15 465
Rock 2 467
Coarse sand 13 480
Clayton limestone 70 550
Harder limestone 2 552
Soft streaks 8 560
Hard limestone 20 580
Mostly hard - some sand showed here 20 600
Very hard limestone with sand grains embedded 10 610
Rocky sand 10 620
Clean sand, coarse 3 623
Hard rock 3 626
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 29
Thickness Depth
(ft) (ft)
Clean sand and rock 12 638
Hard rock 1 639
Sand, clean 9 648
Hard rock 1 649
Clean sand, medium coarse 31 680
Sand, not so clean 10 690

Little marl
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 30

Owner: Town of Newville - Well 2 Driller: Tom Smith Artesian Well Co.
Thickness Depth

(ft) (ft)

Clay 10 10
Sandy clay 15 25
Sand 25 50
Rock 50 100
Shale 81 181
Rock and sand 24 205
Shale 67 272
Sandy shale 28 300
Rocky shale with sand 47 347
Rock 3 350
Rock and shale with sand 34 384
Sand 31 415
Limey sand 35 450
Rock 6 456
Sandy lime 116 572
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 32
Owner: U.S. Army - Fort Rucker Driller: Buie Drilling Company
- Thickness Depth
(ft) (ft)
Clay 20 20
Sandy clay 20 40
Coarse sand 60 100
Sand with rock 10 110
Soft sandy rock 10 120
Light blue marl 30 150
Blue marl 140 290
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 33
Owner: Faulkner Farms, Inc. Driller: Smith Well and Supply Company
Thickness Depth
(ft) (ft)
Clay 18 18
Coarse sand 14 32
Gravel 6 38
Coarse sand and chalk 20 58
Yellow sand 22 80
Pink sand 15 95
Marl (green) 5 100
Sandy blue marl 15 115
Sand 17 132
Soft rock and sand 15 147
Blue marl 10 157
Black pepper sand 3 160
Gray rock (soft) 23 185
Hard rock 2 187
Gray rock and sand 10 197
Blue marl 37 234
Sandy marl 1 245
Rock 1 246
Sandy marl 11 257
Marl 15 272
Sandy marl 16 288
Coarse green sand 16 304
Coarse green sand, some rock scattered 21 325
Green sand and gray rock 14 339
Hard rock 1 340
Gray rock and green sand 8 348
Hard rock 1 349
Sandy marl 10 359
Hard rock 1 360
Sandy marl 10 370
Soft marl 10 380
Rock marl 12 392
Coarse green sand 8 400
Rock 8 408
Gray sand (coarse) 17 425
White lime rock 20 445
Pretty solid rock 7 452
Softer rock 28 480
More solid 47 527
Harder 9 536
Hard rock 5 541
Drilled as sandstone, sampled as medium sand 17 558
Hard rock 2 560
Soft sand, getting coarser here 3 563
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 33
Thickness Depth
(ft) (ft)

Rock, hard, little softer bottom few feet 7 570
Sand, softer, washed out, not very clean or coarse,

had a soft feel, maybe a little clay 7 577
Hard rock 1 578
Softer rock, sampled as clean rock possibly porous,

not very much sand 6 584
Hard rock 2 586
Softer, sampled as clean rock and sand 14 600
Sand, mushy, some marl here, providence started here 20 620
Rocky sand, sampled as clean sand medium 10 630
Hard rock, sampled as clean sand medium 2 632
Soft, sampled as clean sand medium 1 633
Hard rock 1 634
Softer as sandstone, sampled as clean coarse sand 6 640
Medium hard, sampled as good clean coarse providence sand 6 646
Hard, sampled as good clean coarse providence sand 1 647
Medium sand, sampled as good clean coarse providence sand 13 660
Harder, sampled as clean coarse sand, streaks of rock 20 680
Same as above except last 2 ft very hard, possible gumbo

marl and rock 20 700
Sand and rock 25 725
Marl 1 736
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 34
Owner: Alabama Highway Department Driller: Alabama Highway Department
(U.S. Highway 231 Rest Area)

Thickness Depth

(ft) (ft)
Brown sand clay 1 1
Fine brown moist sand 5 6
Red and gray clay 2 8
Brown sand, medium to fine 1 9
Tan coarse sand 23 32
Red coarse sand 1 33
Red and gray clay 1 34
Brown coarse sand 11 45
Red and gray clay 1 46
Brown coarse sand 7 53
REd and gray clay 1 54
Brown coarse sand with thin layers of red and gray clay 12 66
Brown coarse sand with thin layers of gray sand clay and
thin layers of red and gray clay 7 73
Brown coarse sand 3 76
Brown coarse sand with thin hard layers of dark gray sand clay 5 81
Hard gray sandrock 1 82
Dark gray sand clay with very thin layers of gray sand clay 4 86
Hard gray sandrock 1 87
Hard dark gray sand clay with very thin layers dark gray fine
sand 8 95
Hard dark gray sand clay 22 17
Hard wet dark gray sand clay with thin layers dark gray
fine sand 4 121
Hard gray sandrock 1 122
Hard wet gray sand clay with thin layers gray sandrock 24 146
Medium wet dark gray sand clay with hard layers 22 168
Hard wet dark gray sand clay with hard layers of gray sandstone 1 169
Medium wet dark gray sand clay with very thin layers of
gray sandrock 14 183
Hard wet dark gray sand clay with thin layers of gray sandstone 8 191
Hard wet dark gray sand clay 35 226
Dense wet gray sand, with very thin layers of gray sandrock 17 243
Hard gray calcareous sandrock with very thin layers of sand 5 248
Dense wet gray sand 3 251
Hard wet gray calcareous sandrock with very thin layers of sand 3 254
Dense wet gray sand 1 255
Hard gray calcareous sandrock with very thin layers of sand 3 258
Dense gray sand with very think layers of calcareous sandrock 12 270

Hard gray rock
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Owner: U.S. Geological Survey

Dale County Observation Well 1

Driller: Smith Well and Supply Company

Thickness Depth

(ft) (ft)
Sand 30 30
Chalk 10 40
Sand and chalk in streaks 20 60
Chalk 20 80
Hard marl 30 110
Hard marl with soft streaks 10 120
Hard marl 10 130
Rock 0.5 130.5
Marl and streaks of blue sand 9.5 140
Blue sand 5 145
Hard rock 1 146
Sand 4 150
Rock 2 152
Choppy rock and sand 18 170
Hard rock 1 171
Choppy sand 8 179
Rock 2 181
Sand 7 188
Hard rock 1 189
Sand 1 190
Hard rock 1 191
Sand 12 203
Marl 5 208
Hard rock 2 210
Sandy marl 10 220
Rock and sand 2 222
Rock and sand 3 225
Soft marl 5 230
Soft marl 10 240
Rock, choppy and not too hard 1 241
Soft marl 9 250
Soft marl, drilled like sand 7 257
Rock and marl in streaks 3 260
Sand, rock and marl streaks 10 270
Hard, choppy, gray rock 3 273
Hard gray rock and streaks of sand 7 280
Gray rock 7 287
Coarse sand 23 310
Sand and something that resembled black coal 20 330
Soft marl 51 381
Rock, white lime 9 390
Fine sand, dirty 10 400
Same 10 410
White chalk 6 416
Limestone with some clay 10 426



Table 3,.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 35

Thickness Depth

(ft) (ft)

Limestone, harder 7 433
Medium sand, clean 18 451
Hard rock 5 456
Hard rock 3 459
Sand 11 470
Hard rock 1 471
Rock 2 473
Sand 9 482
Rock 8 490
Rock 6 496
Sand 4 500
Hard rock 10 510
Marl 6 516
Marl with streaks of rock 6 522
Rock and sand 14 536
Rock 5 541
Sand 9 550
Marl 1 551
Rock and sand 5 556
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

well 37

Owner: Town of Ozark -~ Well 3 Driller: Layne-Central Company

Thickness Depth

(ft) (ft)

Sand 30 30
Sandy clay 10 40
Clay 16 56
Lime 7 63
Sandy clay 30 93
Clay 51 144
Clay and lime 8 152
Rock 1 153
Sandy clay 76 229
Sand 38 267
Sand and limerock 29 296
Lime 24 320
Sandy clay and lime 17 337
Sandy clay 36 373
Lime and sand 12 385
Lime 4 389
Sandy clay 14 403
Sand 23 426
Limestone 70 496
Lime 90 586
Limerock 3 589
Limestone 45 634
Clay 6 640
Limestone 4 644
Clay and lime 56 700
Lime 8 708
Limestone and clay 69 777
Sand 5 782
Limestone 3 785
Sand 2 787
Limestone 4 791
sand 4 795
Sandy lime 69 864
sand 13 877
Sand and lime 33 910
Sand and lime 10 920
Limestone 13 933
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 38
Owner: Town of Ozark - Well 6 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Top soil 1 1
Yellow sand 7 8
Red clay 12 20
Sandy clay 35 55
Blue clay 48 103
Rock 3 106
Clay 96 202
Rock 1 203
Sand 16 219
Lime breaks 3 222
Sand, lime and clay streaks 31 253
Clay and lime streaks 27 280
Clay and sand streaks 80 360
Lime coarse 20 380
Lime and sand 31 411
Lime and sand 31 442
Lime and sand 31 473
Lime and sand, hard 27 500
Lime and sand 5 505
Lime and sand 5 510
Lime and sand, hard 26 536
Lime and sand, hard 32 568
Lime and sand, hard 12 580
Lime and sand 19 599
Sand clay and lime 32 631
Brown sand lime and clay streaks 31 662
Lime sand and clay streaks 32 694
Clay lime and sand streaks 29 723
Lime rock 2 725
Clay and lime breaks 25 750
Lime rock 3 753
Clay and lime breaks 17 770
Lime rock 3 773
Sand and lime, hard 15 788
Sand and lime, hard 31 819
Sand and lime, hard 31 850
Sand and lime, hard 7 857
Lime breaks and sand 25 882
Lime breaks and sand 6 888
Rock 5 893
Clay and rock breaks 21 914
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 42
Owner: U.,S. Army - Fort Rucker Driller: Carroll Hardware, Inc.
Wildlife Area
Thickness Depth
(ft) (ft)
Sand and clay 10 10
Sand and clay 10 20
Soapstone 10 30
Soapstone and clay 10 40
Soapstone and rock 10 50
Soapstone and sand 10 60
Soapstone 10 70
Dark coarse sand 10 80
Soapstone 10 90
Soapstone and rock 10 100
Soapstone and rock 10 110
Soapstone and rock 10 120
Soapstone and rock 10 130
Soapstone and rock 10 140
Soapstone and rock 10 150
Soapstone and rock 10 160
Soapstone and rock 10 170
Soapstone and rock 10 180
Rock 10 190
Rock and sand 10 200
Coarse sand 10 210
Coarse sand 10 220
Green sand 10 230
Green sand 10 240
Green sand 10 250
Green sand and shell 10 260
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 45

Owner: Alabama National Guard Driller: Smith Well and Supply Company

Thickness Depth
(ft) (ft)
Sandy clay 30 30
Fine sand 7 37
Yellow clay 15 52
Blue marl 34 86
Rock soft 4 90

Rock 1.5 91.5
Marl 1.5 93
Rock ‘ 2 95
Marl 33 128
Marl 43 171
Sand 29 200
Sand, rock streaks 5 205
Sand 5 210
Rock with sand breaks 7 217
Sand 8 225
Sand 10 235
Rock 1 236
Sand 3 239
Rock 1 240
Sand 25 265
Rock 1 266
Sand 3 269
Rock 4 273
Sand 17 290
Marl 3 293
Sand 12 305
Sandy marl 10 315
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 46
Owner: U.S. Army - Fort Rucker Driller: Layne-Central Company
Lowe Field
Thickness Depth
(ft) (ft)
Sand 7 7
Clay 8 15
Clay, red, sandy 41 56
Sandstone, hard 6 62
Sandstone, soft 15 77
Clay, sandy 21 98
Rock, soft 6 104
Rock, hard 8 112
Sand 2 114
Rock 3 117
Clay, sandy 28 145
Rock 2 147
Clay 74 221
Rock 1 222
Sand, green 4 226
Rock, soft 3 229
Sand, green 5 234
Rock and sand streaks 3 237
Sand, green 32 269
Sand 2 271
Rock 1 272
Clay 4 276
Rock 2 278
Sand 2 280
Rock 3 283
Clay, sandy 12 295
Rock and clay streaks 3 298
Clay, sandy; rock breaks 43 341
Limestone 11 352
Clay, sandy 7 359
Limestone 12 471
Limestone, soft 69 540
Limestone, hard 25 565
Limestone, soft 10 575
Rock, hard 7 582
Limestone, sandy 6 588
Rock 2 590
Limestone, soft 12 602
Rock, hard and soft streaks 25 627
Limestone, hard 33 660
Sand, rock breaks 12 672
Rock 3 675
Sand 4 679
Rock 1 680
Sand 4 684
Rock 1 685
Clay, blue, tough 10 695
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 47
Owner: U,S., Army - Fort Rucker Driller: Layne-Central Company
Well 7
Thickness Depth
(ft) (ft)
Red sand 51 51
Blue clay 36 87
Hard rock and lime streaks 10 97
Blue clay 110 207
Hard sand 29 236
Rock 1 237
Hard sand 16 253
Rock 1 254
Hard sand 1 265
Rock 2 267
Hard sand 14 281
Rock 2 283
Sand and rock breaks 51 334
Rock 4 338
Clay 14 352
Rock 2 354
Sand and lime 24 378
Soft lime 31 409
Soft lime 32 441
Soft lime 31 472
Soft lime 31 503
Soft lime 26 529
Hard lime 6 535
Hard lime 5 540
Sandy soft lime 25 565
Lime and sand hard breaks 32 597
Lime and sand hard breaks 32 629
Lime and sand hard breaks 31 660
Lime and sand 10 670
Clay 26 696
Sand and lime rock 27 723
Sand and lime rock 32 755
Sand and lime rock 31 786
Sand and lime rock 32 818
Sand and lime rock 31 849
Sandy clay 32 881
Clay 74 955
Sandy clay rock breaks 25 980
Hard clay rock breaks 20 1000
Hard clay 100 1100
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 49
Owner: U.,S. Army - Fort Rucker Driller: Acme Drilling Company
Shell Field
Thickness Depth
(ft) (ft)
Sand, streaks clay 86 86
Clay, sandy with streaks sand 21 107
Marl, blue 14 121
Rock break - -
Shale 21 142
Marl, blue 18 160
Sand 5 165
Rock 7 172
Shale ' 37 209
Rock 1 210
Shale, sandy 102 312
Rock 3 315
Limestone, soft and sand 7 322
Rock 5 327
Shale, sandy 20 347
Shale 6 353
Shale, sandy 4 357
Sand 12 369
Rock 1 370
Shale and rocks 8 378
Shale 11 389
Rock 1 390
Shale 2 392
Rock 1 393
Shale and limestone 17 410
Rock 4 414
Shale and limestone 3 417
Rock 1 418
Limestone and sand 9 427
Rock 2 429
Sand and limestone 17 446
Rock 2 448
Sand and shellrock 27 475
Limestone, hard 2 477
Sand, limey, with black streaks 9 486
Limestone, hard 2 488
Sand, limey 2 490
Sand, packed; colors mud black 15 505
Rock 2 507
Sand, packed; colors mud black 18 525
Clay and limestone 3 528
Limestone, soft 4 532
Limestone, sandy 6 538
Rock 2 540
Limestone, soft 44 584
Rock, hard 3 587
Limestone 6 593
Limestone, hard 37 630
Limestone, sandy 10 640
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 50
Owner: Town of New Brockton - Well 2 Driller: Layne-Central Company

Thickness Depth

(£t) (ft)
Top soil 2 2
Clay 17 19
Sand 7 26
Clay 100 126
Rock 3 129
Clay 69 198
Sand 6 204
Limerock 5 209
Limerock and sand 3 212
Clay 112 324
Rock 1 325
Clay 10 335
Clay 15 350
Limerock ) 355
Clay 25 380
Clay 22 402
Clay and limerock 12 414
Clay 11 425
Clay 23 448
Clay, limerock 22 470
Clay, limerock 15 485
Limestone 7 492
Limestone 23 515
Limestone 22 537
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Owner: Town of New Brockton

Well 51
- Well 3 Driller:

Layne-Central Company

Thickness Depth
(ft) (ft)
Clay 25 25
Red clay 72 97
Blue clay 4 101
Red clay 15 116
Limerock 2 118
Sand and shells 8 126
Soapstone 63 189
Lime 3 192
Soapstone 90 282
Sand 5 287
Green sand 16 303
Sand and pepper sand 33 336
Rock 2 338
Sandy clay 21 359
Sand 7 366
Clay 3 369
Sand 5 374
Cemented sand 22 396
Sandy clay 12 408
Sand 17 425
Sandy clay 4 429
Sand and clay 20 449
Rock and sandy clay 8 457
Sand and clay 16 473
Clay, sand and lime 10 483
Sand 4 487
Sand and lime 19 506
Sand and lime 13 519
Rock 2 521
Lime 6 527
Rock 2 529
Lime 95 624
Lime 2 626
Lime 18 644
Rock 2 646
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 52
Owner: Town of New Brockton - Well 1 Driller: Layne-Central Company

Thickness Depth

(ft) (ft)
Red clay 26 26
White clay 54 80
CLay 3 83
Red clay 39 122
Clay 4 126
Sands tone 2 128
Sand clay 9 137
Hard rock 1 138
Soapstone 60 198
Sand 6 204
Clay 6 210
Rock 2 212
Hard sand 6 218
Soapstone 29 247
Rock 1 248
Soapstone 13 261
Rock 1 262
Clay 50 312
Sands tone 2 314
Soapstone 11 325
Water-bearing sand 33 358
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Owner: Town of Goodman

Well 55

Driller: Acme Drilling Company

Thickness Depth
(ft) (ft)
Top soil 4 4
Sandy clay 12 16
Clay 2 18
Sand 82 100
Sand 33 133
Sand 7 140
Sand 20 160
Gray clay 20 180
Sand 8 188
Rock 2 190
Sand with streaks of clay 20 210
Sand 4 214
Clay 2 216
Sand and streaks of clay 1 227
Rock 1 228
Lime with streaks of sand 12 240
Rock 2 242
Soft shale 8 250
Clay 10 260
Sand shale 10 270
Clay 115 385
Rock 1 386
Clay 23 409
Rock 1 410
Clay 110 520
Marl and rock streaks 13 533
Rock 4 537
Sand, draggy 13 550
Sand 4 554
Marl, sandy 5 559
Rock 1 560
Shale 3 563
Rock 1 564
Shale, sandy 6 570
Gumbo 14 584
Rock 2 586
Shale, sandy 10 596
Rock 2 598
Sand 12 610
Sand 3 613
Rock 2 615
Clay, sandy 4 619
Lime 4 623
Lime, soft 3 626
Lime, hard 2 628
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 55
Thickness Depth
(ft) (ft)
Sand 4 632
Rock 2 634
Shale, sandy 7 641
Rock 2 643
Marl 14 657
Sand 3 660
Rock 3 663
Sand 4 667
Rock 2 669
Rock 3 672
Lime, soft 3 675
Linme 85 760
Lime 85 845
Lime, hard 60 905
Clay 5 910
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 56
Owner: City of Enterprise - Well 4 Driller: Layne-Central Company

Thickness Depth

(ft) (ft)
Sandy clay 15 15
Sand 10 25
Sandy clay 50 75
Clay 25 100
Sandy clay 10 110
Sand and clay 7 117
Sand and rock 15 132
Clay 10 142
Sand clay 3 145
Rock 8 153
Clay 45 198
Sand 4 202
Rock 1 203
Clay 4 207
Rock 4 211
Sand 8 219
Sandy clay 12 231
Clay 32 263
Rock 1 264
Clay 16 280
Sand 7 287
Clay 16 303
Sand 10 313
Sand 15 328
Clay and rock 6 334
Sand 21 355
Sand rock 5 360
Sandy clay 13 373
Clay 7 380
Sandy clay 5 385
Rock 2 387
Sand 10 397
Clay and rock 7 404
Clay 4 408
Rock 6 414
Sandy clay 7 421
Sand and rock 6 427
Sandy clay 11 438
Rock 4 442
Sandy clay 15 457
Rock 2 459
Sand 5 464
Rock and sand 8 472
Sandy limestone 18 490
Sand 7 497
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 56

Thickness Depth

(ft) (ft)

Sand 7 504
Rock 2 506
Sand and limestone 13 519
Limestone 23 542
Limestone 46 588
Limestone 78 666
Sand 14 680
Sand 3 683
Limestone and sand 16 699
Sand 6 705
Limestone 17 722
Sand 4 726
Limestone 3 729
Sand 3 732
Limestone 3 735
Sand 9 744
Limestone 1 745
Sand 7 752
Limestone and sand 20 772
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Table 3.--Driller's logs of wells in the Fort Rucker area-~~Continued

Well 57
Owner: City of Enterprise -~ Well 7 Driller: Layne~Central Company
Thickness Depth
(ft) (ft)
Top soil 1 1
Red clay 8 9
Sandy red clay 96 105
Tough clay 2 107
Sandy clay, gray 11 118
Soft sand 10 128
Hard clay, sand and lime 11 139
Sand, gray, salt and pepper 5 144
Lime rock 2 146
Sand 2 148
Sandy lime 13 161
Clay 35 196
Sand, black 4 200
Rock 1 201
Sandy clay 3 204
Lime 4 208
Clay 3 211
Rock 1 212
Clay and lime, sandy 17 229
Hard clay 37 266
Hard rock 2 268
Clay 32 300
Sandy clay 12 312
Lime rock 1 313
Hard clay, sandy 10 323
Lime 2 325
Hard rock, green sand with lime and clay 23 348
Hard rock sand, green 17 365
Hard rock 1 366
Lime and clay 7 373
Hard pack sand with lime and little clay 14 387
Lime rock 2 389
Sand, clay and rock breaks 4 393
Clay, sand and lime 20 413
Hard clay 2 415
Lime 1 416
Sand with lime and clay 9 425
Clay 3 428
Lime and clay 6 434
Lime rock 2 436
Lime and clay 5 441
Hard lime 1 442
Lime and clay 11 453
Rock 1 454
Clay with lime 10 464

145



Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 57
Thickness Depth
(ft) (ft)
Hard rock 1 465
Clay and lime 9 474
Lime 2 476
Sandy lime, with clay 13 489
Hard rock 1 490
Sandy lime 4 494
Hard rock 1 495
Sandy lime 11 506
Sandy lime 23 529
Sandy lime 6 535
Lime and clay 17 552
Lime and clay 14 566
White lime, little white clay 9 575
White lime, little white clay 22 597
White lime, little white clay 22 619
White lime, little white clay, harder 23 642
White lime with white clay, hard 9 651
Hard lime 11 662
White lime with clay 3 665
White lime with clay 6 671
Hard lime 1 672
White lime, hard streaks 11 683
Sand 4 687
Sand 3 690
Hard lime, soft streaks, little clay 18 708
Hard lime, soft breaks, sandy and clay 18 726
Sand 4 730
Sand 5 735
Lime and sand, little clay 11 746
Hard lime 1 747
Sand and lime breaks 6 753
Hard lime 5 758
Sand 3 761
Hard lime with clay 15 776
Hard lime with clay 19 795
Lime and clay breaks 17 812
Lime with clay 9 821
Lime and clay, harder 23 844
Lime and clay, hard 23 867
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 58
Owner: City of Enterprise - Well 5 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Top soil 1 1
Sandy clay 3 4
Hard clay 21 25
Sand 59 84
Sandy clay 4 88
Sand 10 98
Clay 14 112
Hard clay 8 120
Sandy clay 7 127
Hard clay and rock 54 181
Rock 3 184
Hard clay and rock 46 230
Rock 2 232
Hard clay and sandy streaks 20 252
Hard shale and lime 76 328
Green sand and clay streaks 19 347
Green sand and clay streaks 23 370
Green sand and clay streaks 20 390
Hard shale 8 398
Green sand and clay streaks 14 412
Rock 3 415
Gray sand and lime 28 443
Lime rock 8 451
Fine sand and lime 9 460
Rock 1 461
Sandy shale 7 468
Rock 1 469
Sandy shale 8 477
Lime rock and sand streaks 7 484
Sand and lime 6 490
Lime rock and sand streaks 15 505
Ssand and lime 1 516
Hard rock 2 518
Sand and lime 13 531
Sand and lime lignite 28 559
Lime 18 577
Lime 23 600
Lime cut better 23 623
Lime 23 646
Lime 26 672
Rock 9 681
Sand 14 695
Rock 6 701
sand 2 703
Rock 1 704
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 58

Thickness Depth

(ft) (ft)
Sand 8 712
Rock 1 713
Sand 1 714
Rock 17 731
Sand 9 740
Rock 3 743
Sand and rock 7 750
Sand 1 761
Sand 4 765
Rock 1 766
Sand and rock 1 777
Hard lime 2% 800
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 59
Owner: City of Enterprise - Well 1 Driller: Layne-Central Company
- Thickness Depth
(ft) (ft)
Clay 15 15
Sandy clay 39 54
Coarse sand 20 74
Soft clay, Rock 6 in. 14 88
Fine blue sand 5 93
Rock 1 94
Shale 2 96
Rock 1 97
Shale 1 a8
Rock 1 99
Shale 4 103
Rock and breaks 4 107
Shale 2 109
Rock 3 112
Hard cemented sand 11 123
Rock 13 136
Hard sand and lime 2 138
Rock 32 170
Shale and lime 22 192
Shale and lime 25 217
Rock 2 219
Clay 10 229
Lime, shale and boulders 60 289
Rock 1 290
Shale and boulders 15 305
Green sand 3 308
Boulders 30 338
Green sand 14 352
Rock 2 354
Green sand 23 377
Hard rock 1 378
Green sand 15 393
Rock 1 394
Green sand 7 401
Rock 4 405
Green sand 11 416
Rock 1 417
Streaks coarse sand and boulders 8 425
Fine hard sand 9 434
Rock 1 435
Sand and shale 15 450
Rock 1 451
Sand and shale 11 462
Rock 8 470
Coarse sand 2 472
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 59
Thickness Depth

(ft) (ft)
Rock 1 473
Sand and lime 18 491
Sand and lime 18 509
Hard rock 2 511
Pack sand 23 534
Pack sand, fine 12 546
Lime, soft 81 627
Soft lime 44 671
Hard lime 9 680
Hard fine sand 26 706
Hard fine sand 713
Shale and lime 21 734
Fine pack sand 6 740
Rock 1 741
Sand and rock breaks 29 770
Lime rock 12 782
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 60
Owner: City of Enterprise - Well 3 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Clay 12 12
Sand and clay streaks 28 40
Sand and gravel 6 46
Clay 4 50
Sand 27 77
Clay 9 86
Rock 4 90
Clay 2 92
Clay 5 97
Rock 2 99
Hard clay 4 103
Sand 4 107
Rock 2 109
Sandy clay 7 116
Clay 5 121
Rock 1 122
Clay 1 133
Rock 1 134
Shale 6 140
Lime rock 20 160
Sand 4 164
Rock 1 165
Shale 3 168
Rock 1 169
Shale 45 214
Rock 1 215
Shale and lime 37 252
Rock 2 254
Shale 54 308
Sand 7 315
Shale 19 334
Sand 12 346
Rock 1 347
Sand 4 351
Rock 1 352
Sand 22 374
Rock 2 376
Sand 6 382
Shale 3 385
Sand 6 391
Rock - -
Sand 7 398
Rock 3 401
Shale and rock 2 403
Shale and rock 10 413
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Table 3,--Driller's logs of wells in the Fort Rucker area-~Continued

Well 60
Thickness Depth
(ft) (ft)
Rock 2 415
Sand and rock 5 420
Rock 1 421
Sand 2 423
Rock 1 424
Sand 9 433
Rock 1 434
Shale 6 440
Rock 1 441
Sand 7 448
Rock 1 449
Shale 4 453
Shale and rock 5 458
Shale 3 461
Rock 2 463
Sand 2 465
Rock 1 466
Sand and lime 3 469
Rock (lime) 13 482
Sand and lime 6 488
Rock 2 490
Sand and rock 9 499
Rock 1 500
Shale and lime 4 504
Rock 2 506
Sand, lime and lignite 40 546
Lime 123 669
Rock 5 674
Sand and lime 16 690
Rock 3 693
Sand and lime 12 705
Lime 18 723
Rock 2 725
Lime and rock 3 728
Sand and lime 9 737
Rock 1 738
Lime and rock 3 741
Sand 6 747
Rock 2 749
Sand 2 751
Rock 1 752
Sand 2 754
Rock \ 1 755
Sand 4 759
Rock 1 760
Sand 4 764
Rock - -
Sand 2 766
Lime hard 16 782
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 62
Owner: City of Enterprise - Well 8 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Red clay 10 10
Multi colored clay 14 24
Sand with clay 102 126
Rock 1 127
Gray sandy clay 19 146
Sand lime shells-clay 25 171
Hard clay 8 179
Sandy clay 6 185
Rock 7 192
Black clay 33 225
Sand 11 236
Sand rock-clay streaks 10 246
Clay 3 249
Rock 8 257
Fine sand with clay 35 292
Clay and shale 23 315
Sand with clay 8 323
Rock 1 324
Hard clay-sandy 57 381
Hard sand some clay 22 403
Rock 2 405
Hard sand 5 410
Rock 1 411
Hard packed sand 18 429
Soft rock 2 431
Hard sand 12 443
Lime rock 8 451
Hard packed sand 13 464
Rock 1 465
Hard packed sand 5 470
Lime rock 3 473
Hard packed sand 8 481
Hard clay 2 483
Sand with clay 5 488
Rock 1 489
Sand with clay 8 497
Rock 1 498
Sand 1 499
Sand with clay 4 503
Rock 1 504
Sandy clay 3 507
Lime rock 3 510
Sand 2 512
Lime rock 3 515
Sand 3 518
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 62
Thickness Depth
(£t) (£t)
Lime rock 5 523
Sand with clay 2 525
Rock 1 526
Sandy lime and clay 5 531
Hard lime-shells 9 540
Sand 6 546
Lime, clay, shells 8 554
Hard lime 1 555
Sand 5 560
Sandy clay 4 564
Sand 2 566
Sand lime shells clay black muck 23 589
Sand, shale black muck 19 608
Hard clay 12 620
Light gray lime 14 634
Light gray lime 22 656
Light gray lime . 23 679
Light gray lime 12 691
Soft gray lime with clay 10 701
Soft gray lime with clay 21 722
Hard lime 2 724
Hard lime with clay 14 738
Hard packed sand 8 746
Hard packed sand 5 751
Hard lime 4 755
Soft lime with clay 4 759
Hard lime, sandy 10 769
Clay with lime and sand 23 792
Clay with lime and sand 4 796
Hard lime, sandy clay 16 812
Hard lime, clay 20 832
Hard lime with clay 20 852
Hard lime with clay 8 860
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 64
Owner: Macedonia Water System Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Red sandy clay 12 12
Pink sand 14 26
Red sand 10 36
Sand 110 146
Blue clay 41 187
Hard rock 11 198
Sand with clay breaks 7 205
Blue clay 6 211
Sand and clay 4 215
Hard rock 2 217
Clay 23 240
Rock 2 242
Clay 47 289
Clay with sand breaks 20 309
Sand with lime breaks 20 329
Sand 1 330
Hard rock 31 361
Rock with sand breaks 17 378
Clay with sand breaks 31 409
Rock 1 410
Clay and sand 8 418
Sand lime and clay 22 440
Sand and lime 8 448
Rock 2 450
Sand and lime 32 482
Sand and lime 26 508
Lime and clay breaks 31 539
Soft white lime 30 569
Lime 29 598
Lime 31 629
Lime 19 648
Lime 10 658
Sand with lime breaks 11 669
Rock 1 670
Lime with sand breaks 23 693
Lime with sand breaks 10 703
Rock 2 705
Lime 19 724
Sand with lime breaks . 32 756
Sand clay lime 32 788
Sand lime clay 31 819
Sand lime clay 32 851
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Table 3.,~--Driller's logs of wells in the Fort Rucker area--Continued

Well 65
Owner: U.S. Army - Fort Rucker Driller: Layne-Central Company
Well 1
Thickness Depth
(ft) (ft)
Sandy clay 11 11
Shale 34 45
Rock 8 53
Shale 9 62
Sandy shale 12 74
Shale 74 148
Sand 27 175
Rock 5 180
Sand 21 201
Rock 1 202
Sand 17 219
Rock 1 220
Sand 7 227
Hard lime rock 8 235
Sand 9 244
Fine sand and lime 21 265
Sandy shale 39 304
Rock 2 306
Fine sand 3 309
Rock 6 315
Sand 10 325
Rock 1 326
Sand 14 340
Lime 82 422
Lime and hard rock 63 485
Hard rock 14 498
Sand 20 518
Hard rock 3 521
Sand 10 531
Rock 1 532
Sand 6 538
Sand and lime 39 577
Hard rock 17 594
Sand 11 605
Rock and sand breaks 15 620
Hard rock 4 624
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 66
Owner: U.S. Army - Fort Rucker Driller: Layne~Central Company
Well 2
Thickness Depth
(£t) (£t)
Clay 20 20
Sandy shale 7 27
Soft rock 8 35
Shale 25 60
Sandy shale 10 70
Rock 11 81
Shale 6 87
Sand and shale 34 121
Rock 2 123
Shale 30 153
Rock 1 154
Shale 12 166
Clay 2 168
Sand, rock 13 181
Sand (draggy) 37 218
Sand (packed, but better) 39 257
Sand, cut good 18 275
Rock 1 276
Sand and shale 18 294
Rock 1 295
Sandy shale 11 306
Sand 14 320
Sand 4 324
Rock 2 326
Sand 4 330
Sand 4 334
Rock 2 336
Sand 10 346
Soft rock 2 348
Sand (draggy) 18 366
Sandy shale and limestone 96 462
Lime rock 35 497
Soft limestone 4 501
Hard lime rock 23 524
Sand 19 543
Rock 3 546
Sand 7 553
Limestone 2 555
Sand 2 557
Sand, streaks of limestone 9 566
Sand 2 568
Rock 1 569
Limestone 56 625
Clay 5 630
Sand 2 632
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 66

Thickness Depth

(ft) (£t)
Rock 2 634
Sand 15 649
Rock 1 650
Clay 21 671
Rock 3 674
Sand 5 679
Rock 1 680
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 67
Owner: U,S. Army ~ Fort Rucker Driller: Layne-Central Company
Well 3
Thickness Depth
(ft) (ft)
Sand 18 18
Shale 10 28
Sand 19 47
Lime 4 51
Soft rock 6 57
Shale 17 74
Lime 10 84
Sandy shale 10 94
Rock 11 105
Shale 10 115
Sandy shale 33 148
Lime rock 2 150
Shale 46 196
Shady shale 6 202
Green sand 40 242
Rock 2 244
Green sand 20 264
Hard shale 5 269
Sand 14 283
Rock 2 285
Sand 1 286
Rock 2 288
Sand and shale 10 298
Shale 20 318
Rock 1 319
Shale 5 324
Rock 1 325
Sand and shale 4 329
Rock 1 330
Sand 8 338
Rock 1 339
Sand, rock 3 342
Sand 5 347
Lime rock 3 350
Sand, rock 6 356
Sand 2 358
Rock 2 360
Sand 8 368
Rock 2 370
Sand, rock 2 372
Sand, streaks shale and limestone 66 438
Sand, shale and lime 43 481
Lime rock 15 496
Soft lime 28 524
Lime 10 534
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 67
Thickness Depth

B (ft) (ft)
Lime rock 15 549
Sand 18 567
Rock 3 570
Sand 5 575
Lime rock 10 585
Lime rock 5 590
Sand and lime rock 18 608
Sand streaked with lime rock 22 630
Rock 3 633
Limestone 17 650
Shale 5 655
Rock 1 656
Lime, rock 4 660
Sand, rock 11 671
Sand, rock 3 674
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 68
Owner: U.S. Army - Fort Rucker Driller: Layne-Central Company
Well 5
- Thickness Depth
_ (ft) (ft)
Sandy clay 10 10
Brown sand 3 13
Clay 4 17
Brown sand 9 26
Sandy clay 26 52
Sandy shale 45 97
Rock 10 107
Sandy shale 18 125
Rock 1 126
Shale 65 191
Shale, sand breaks 11 202
Green sand 9 211
Sandy shale 70 281
Lime rock 3 284
Sandy shale 10 294
Rock 2 296
Sandy shale 5 301
Rock 2 303
Shale rock breaks 17 320
Rock and lime 2 322
Shale 4 326
Rock 1 327
Shale 6 333
Rock 1 334
Sandy shale 14 348
Rock 1 349
Shale 2 351
Rock 13 364
Sand 15 379
Lime rock 111 490
Rock 2 492
Lime rock 43 535
Hard rock 13 548
Sand 20 568
Hard rock 4 572
Sand, rock breaks 47 619
Sand, shale, and rock breaks 27 646
Sand and lime 26 672
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 69
Owner: U.S. Army - Fort Rucker Driller: Layne-Central Company
Well 4
Thickness Depth
(ft) (ft)
Sandy shale 9 9
Soft clay 15 24
Soapstone 4 28
Streaks of sand and clay 18 46
Sand 8 54
Sandy clay 6 60
Muddy sand 10 70
Rock 2 72
Sandy shale 17 89
Sandy shale 20 109
Lime rock 12 121
Sand and shale 34 155
Shale 38 193
Rock 1 194
Sand and shale 20 214
Sand 39 253
Rock 1 254
Sand 29 283
Rock 3 286
Sand 9 295
Rock with breaks 6 301
Sand 4 305
Rock 1 306
Sand 7 313
Rock with breaks 5 318
Sand (draggy) 10 328
Rock 5 333
Sand 6 339
Rock 2 341
Sand and shale 18 359
Rock 2 361
Sand (draggy) 4 365
Rock 1 366
Sand and shale 4 370
Rock 5 375
Shale 9 384
Rock 1 385
Coarse sand 4 389
Lime rock 15 404
Lime rocks, sand breaks, good 16 420
Limestone, soft 102 522
Lime rock, sand breaks 25 547
Hard rock 15 562
Sand 19 581
Hard rock 3 584
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 69
Thickness Depth
(ft) (ft)
Soft lime 13 597
Sand 4 601
Rock 1 602
Lime rock, sand breaks 6 608
Lime rock 5 613
Sand 5 618
Lime rock, sand breaks 37 655
Hard rock 7 662
Lime rock 8 670
Sand 19 689
Rock 1 690
Gummy shale 14 704
Lime rock 1 705
Shale 6 711
Rock 2 713
Sand 3 716
Rock and sand breaks 10 726
Sand 5 731
Rock and sand breaks 27 758
Lime rock 2 760
Rock 2 762
Lime rock, streaks of shale 32 794
Sand and rock breaks 27 821
Hard rock 8 829
Sand and rock 17 846
Hard rock 2 848
Rock and breaks 18 866
Shale and lime 9 875
Sand 2 877
Rock 2 879
Shale and sand breaks 12 891
Sandy shale 21 912
88 1000

Tough shale
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 70
Owner: U.S. Army - Fort Rucker Driller: Layne-Central Company
Well 9
Thickness Depth
(ft) (ft)
Top soil 1 1
Red clay 12 13
Sand with some clay 67 80
Loose sand with clay 17 97
Clay and shale, sandy streaks 20 117
Clay and shale 28 145
Lime, sandy 7 152
Hard lime rock 6 158
Clay 4 162
Clay with sandy streaks 31 193
Lime rock 1 194
Soft sandy clay 13 207
Sandy lime 15 222
Hard lime 1 223
Clay with lime 7 230
Clay 26 256
Soft sand with clay 18 274
Sand with lime 8 282
Sand 7 289
Lime rock 1 290
Sand 25 315
Sand with lime 5 320
Sand with rocks streaks, shells 23 343
Sand with rock streaks, shells 22 365
Sand with rock streaks, shells 23 388
Sand with rock streaks, shells 23 411
Sand with rock streaks, shells 22 433
Sand with rock streaks, shells 2 435
Medium white lime 21 456
Medium white lime 13 469
Hard white lime 10 479
Hard white lime 23 502
Hard white lime 23 525
Hard white lime 9 534
Extra hard white~gray lime 14 548
Medium white lime 23 571
Medium white lime 12 583
Extra hard white lime 7 590
Soft white lime 2 592
Extra hard white lime 1 593
Extra hard white lime 2 595
Loose sand and lime streaks 20 615
Extra hard lime, white 1 616
Ssand with lime ' 23 639
Hard lime 3 642
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 70
Thickness Depth
(ft) (ft)
Sand 7 649
Extra hard lime 1 650
Sand 3 653
Extra hard lime 1 654
Sand and lime streaks 7 661
Extra hard sandy lime 22 683
Extra hard sandy lime 9 692
Soft sandy lime 5 697
Extra hard sandy lime 9 706
Soft sandy lime 12 718
Extra hard lime 2 720
Soft sandy lime 6 726
Extra hard lime 2 728
Clay with hard lime streaks 23 751
Extra hard lime with clay and sand 22 773
Extra hard lime with clay 9 782
Sand 4 786
Extra hard lime with clay 24 810
Lime and sand streaks, cut rough 9 819
Extra hard lime with clay 4 823
Lime and sand streaks, cut rough 18 841
Lime and sand streaks, lime smooth 23 864
Lime and sand streaks, lime hard and smooth 23 887
Lime and sand streaks, lime hard and smooth 22 909
Lime and sand streaks, lime hard and smooth 2 911
Clay with hard lime streaks 21 932
Clay, hard on bottom 23 955
Hard clay 113 1068
Hard clay, sandy streaks 23 1091
Hard clay 68 1159
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 71
Owner: U.,S. Army - Fort Rucker Driller: Layne-Central Company
Well ©
Thickness Depth

(ft) (ft)
Red sandy clay 15 15
Yellow sand 55 70
Fine sand 22 92
Fine white sand 28 120
Sand with clay streaks 42 162
Sandy clay 9 171
Shale a4 212
Rock 4 216
Lime 7 223
Rock 2 225
sShale 14 239
Rock 2 241
Shale 88 329
Rock 1 330
Green sand 10 340
Lime rock 5 345
Green sand 42 387
Rock 2 389
Green sand 6 395
Rock 7 402
Sand 14 416
Lime rock and sand breaks 25 441
Lime rock and shale 36 477
Lime rock 2 479
Shale 8 487
Lime rock 5 492
Hard rock 2 494
Lime rock and sand breaks 8 502
Sand 29 531
Shale 4 535
Soft lime rock m 606
Hard lime rock 31 637
Sand and lime 16 653
Hard lime rock 13 666
Fine sand 17 683
Hard rock 4 687
Sand 13 700
Lime rock and breaks sand 51 751
Lime rock 13 764
Sand 11 775
Lime rock 4 779
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Table 3.~~Driller's logs of wells in the Fort Rucker area-~Continued

Well 73
Owner: Town of Level Plains -~ Well 1 Driller:

Tom Smith Artesian Well Co.

Thickness Depth
(ft) (£t)

Clay 15 15
Yellow sand 25 40
Yellow sand 5 45
Clay 5 50
Yellow sand 50 100
Yellow marl 10 110
Blue marl 15 125
Rock breaks and shell 5 130
Marl 10 140
Shell and sand (blue-gray) 20 160
Marl 55 215
Rock (blue-hard) 1 216
Marl 22 238
Rock 2 240
Sandy marl 20 260
Marl 17 277
Sandy 3 280
Marl 37 317
Sandy marl 23 340
Sand 10 350
Sand 10 360
Sand 20 380
Sandy marl 35 415
Rock 2 417
Marl 33 450
Sand rock breaks 10 460
Sandy marl and shell 20 480
Shell rocks and sand 5 485
Limestone with sand 15 500
Gray rock some sand 20 520
Gray rock and black marl or charcoal sand 20 540
Gray rock and black marl or charcoal sand 15 555
Limestone 5 560
Limestone 20 580
Limestone 20 600
Limestone 40 640
Limestone 40 680
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 74
Owner: Town of Daleville - Well 2 Driller: Layne-Central Company
Thickness Depth
- (ft) (ft)
Clay 11 1
Sand and gravel 38 49
Clay 9 58
Sand and gravel 12 70
Clay 40 110
Clay and rock 10 120
Rock 8 128
Clay and rock 12 140
Sand 9 149
Clay 43 192
Rock 3 195
Clay 29 224
Rock 2 226
Clay 43 269
Rock 2 271
Clay 30 301
Sand 20 321
Sand 12 333
Limerock 3 336
Sand 8 344
Sand and lime 17 361
Sand, clay, lime 25 386
Rock 3 389
Sand 12 401
Rock 2 403
Clay and rock 15 418
Clay and shells 5 423
Rock 1 424
Clay and shells 2 426
Rock 1 427
Clay and lime 11 438
Pack 2 440
Clay shells and lime 21 461
Sand 4 465
Limerock 5 470
Sand 10 480
Limerock 1 481
Sand 2 483
Limerock 2 485
Sand 4 489
Lime and rock 1 490
Sand and lime 15 505
Clay 36 541
Lime 10 551
Lime 23 574
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 74
Thickness Depth

(ft) (ft)
Lime 12 586
Lime 25 611
Lime 32 643
Lime 12 655
Sand 16 671
Lime 5 676
Sand 6 682
Lime 6 688
Sand 5 693
Lime 4 697
Sand 4 701
Lime 10 711
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Table 3,-~Driller's logs of wells in the Fort Rucker area--Continued

Well 75
Owner: Town of Daleville -~ Well 1 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Top soil 2 2
Red clay 14 16
Sand 4 20
Sand and gravel 25 45
Sand and clay 16 61
Clay 16 77
Sand 11 88
Clay and rock 22 110
Rock 10 120
Clay 3 123
Rock 7 130
Clay and rock 6 136
Rock 3 139
Clay 58 197
Rock 2 199
Clay 30 229
Rock 1 230
Clay 70 300
Sand 21 321
Sand 10 331
Rock 4 335
Sand 9 344
Sand 22 366
Sand 18 384
Rock 5 389
Sand 7 396
Rock 2 398
Sand 2 400
Rock 2 402
Sandy clay 4 406
Rock 1 407
Clay 49 456
Clay and rock 9 465
Sand 5 470
Clay and rock 3 473
sand and shells 13 486
Sand and shells 7 493
Rock 5 498
Sand 12 510
Sandy clay 18 528
Sandy clay 27 555
Sandy clay 20 575
Limerock 25 600
Limerock 22 622
Limerock 17 639
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 75
Thickness Depth
(ft) (ft)
Limerock 5 644
Limerock 3 647
Sand 18 665
Limerock 2 667
Limerock 3 670
Limerock 8 678
Sand 11 . 689
Sand 3 692
Limerock and sand 19 711
Limerock 22 733
Limerock 45 778
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 76
Cwner: U,S, Army - Fort Rucker Driller: Layne-Central Company
Airfield
Thickness Depth
(ft) (ft)
Clay, red and gray 10 10
Fine sand, some rock, gray clay 27 37
Clay, red and gray, fine sand 30 67
Clay, red and gray, fine sand, some rock 20 87
Red and gray clay 18 105
Gray clay, shells 10 115
Gray white limestone 13 128
Sand, gray and white limestone 19 147
Gray clay, shell, some limestone 12 159
Gray clay, some limestone 93 252
Red and gray clay 40 292
Gray sand, some gray clay and limestone 10 302
Mostly sand; some red and gray clay 44 346
Very fine sand 9 355
Fine sand, red clay, some limestone 10 365
Sand, red clay, limestone 12 377
Sand, red clay, limestone 10 387
Limestone, some sand 10 397
Sand, limestone, some red clay 10 407
Mostly gray clay 10 417
Mostly gray clay, some red clay 10 427
Gray clay, shells, specks of red clay 11 438
Gray clay, some red clay, limestone 9 447
Gray clay, some red clay 10 457
Sand and shells, some gray clay 12 469
Gray clay, some shells 9 478
Sand and shells, gray clay 10 488
Sand, gray clay, shells 11 499
Red and gray clay 10 509
Sand, shells, red clay 10 519
Limestone, some red clay 12 531
Red and gray clay 10 541
Limestone, fossils 10 551
Limestone, fossils 12 563
Red clay, gray clay, limestone 10 573
Limestone, some chalky 10 583
Limestone, real chalky 12 595
Fine chalky limestone, some clay 9 604
Fine to medium coarse chalky limestone 10 614
Chalky limestone 13 627
Red and gray clay, some limestone 10 637
Chalky limestone 10 647
Fine sand, chalky limestone 12 659
Fine sand, chalky limestone 10 669
10 679

Sand, chalky limestone, some clay
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 76
Thickness Depth

(ft) (ft)
Mostly sand, some limestone 11 690
Very fine silty sand 10 700
White chalky clay and limestone 10 710
White chalky clay, coarse limestone 11 721
Chalky clay, some limestone 10 731
Gray clay, chalky limestone 10 741
Gray clay, chalky limestone, some fine sand 12 753
Sand, chalky limestone 10 763
Sand, chalky limestone 10 773
Sand, chalky limestone 1 784
Fine sand, chalky limestone 10 794
Fine sand, chalky limestone 10 804
Sand, chalky limestone 10 814
Fine to medium coarse sand, chalky limestone 10 824
Fine to medium coarse sand, chalky limestone 10 834
Mostly fine sand, some chalky limestone 12 846
Fine silty sand, some limestone 9 855
Fine silty sand, some limestone 10 865
Fine silty sand, chalky limestone 12 877
Fine sand, some limestone 10 887
Sand, limestone 10 897
Gray clay, limestone 12 209
Gray clay, limestone 9 918
Gray clay, limestone, some sand 10 928
Medium coarse tan sand, some gray clay 12 940
Fine silty sand, some gray clay 10 950
Sand, gray clay, limestone 10 960
Sand, gray clay, limestone 11 971
Fine sand 9 980
Fine sand, some gray clay 10 990
Sand, gray clay, limestone 12 1002
Sand, limestone, gray clay 10 1012
Limestone, gray clay, some sand 10 1022
Mostly gray clay, some limestone 12 1034
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 78
Owner: U.S. Army - Fort Rucker Driller: Smith Well and Supply Company
Hatch Field

Thickness Depth

(ft) (ft)

Sand 40 40
Rock 4 44
Rocky marl 8 52
Blue marl 84 136
Blue sand fine, packed 20 156
Rock 2 158
Sandy marl 38 196
Rock 2 198
Sandy marl 6 204
Marl 6 210
Rock 1 211
Marl 9 220
Rock 1 221
Marl 11 232
Rock 1 233
Sandy marl 23 256
Rock, marl streaks 8 264
Rock 14 278
Hard rock 2 280
Coarse sand 20 300
Limestone 1 301
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Table 3.~-Driller's logs of wells in the Fort Rucker area--Continued

Well 79
Owner: U.,S. Army =~ Fort Rucker Driller: Layne-Central Company
Well 10
Thickness Depth
(ft) (ft)
Sand 4 4
Red clay 8 12
Red sandy clay 68 80
Blue clay 25 105
Lime clay and rock 117 222
Green sand 32 254
Green sand 31 285
Green sand 31 316
Green sand 32 348
Sand and lime rock 30 378
Sand and lime rock 32 410
Coarse brown sand and lime 31 441
Soft white lime 31 472
Soft lime 31 503
Soft lime 32 535
Soft lime 22 557
Hard lime 8 565
Hard sand and lime 31 596
Sand and lime breaks 31 627
Sand ‘and hard lime 31 658
Sand and hard lime 31 689
Clay sand and lime 32 721
Brown sand and lime 31 752
Brown sand and lime 31 783
Sand and clay, hard lime 31 814
Sand and clay, hard lime 32 846
Clay and sand 32 878
Blue clay 268 1146
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 80
Owner: Town of Newton - Well 1 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Clay, red, sandy 12 12
Sand, clay balls 8 20
Sand, white, coarse and gravel 52 72
Clay 1 73
Sand, red, fine 8 81
Limestone 12 93
Rock 4 97
Clay, hard 19 116
Rock 2 118
Clay 14 132
Rock 2 134
Shale, hard 36 170
Rock 3 173
Shale, blue, hard 29 202
Rock 1 203
Clay 12 215
Sand, gray, fine 13 228
Rock 2 230
Shale 55 285
Sand, fine, hard streaks 4 289
Sand, gray, coarse 9 298
Rock 1 299
Shale, sand, streaks 29 328
Shale, hard 17 345
Limestone, hard 11 356
Shale 5 361
Limestone, soft 12 373
Rock 1 374
Limestone, soft 46 420
Rock 3 423
Limestone 26 449
Sand, limestone breaks 24 473
Limestone, white, soft 58 531
Limestone, hard 68 599
Sand, hard 12 611
Rock, hard 2 613
Sand, hard 1 614
Rock, hard 7 621
Sand, hard 13 634
Rock, sand breaks 12 646
Sand, hard 13 659
Rock 1 660
Limestone, hard; soft streaks 8 668
Sand 4 672
Rock 2 674
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Table 3.,--Driller's logs of

wells in the Fort Rucker area--Continued

Well 80
T Thickness Depth

(ft) (ft)
Sand 1 675
Limestone, hard; soft streaks 5 680
Sand 20 700
Limestone, hard 25 725
Rock 2 727
Limestone, hard; soft streaks 27 754
Rock 2 756
Limestone 5 761
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 81
Owner: Town of Newton - Well 2 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Red clay 15 15
Sand 13 28
Sand and gravel 5 33
Sand 50 83
Clay 6 89
Rock 2 91
Sandy clay 1 92
Rock 2 94
Sandy clay and rock 55 149
Rock 4 153
Sandy clay 34 187
Clay 41 228
Rock 1 229
Clay 2 231
Rock 3 234
Sandy clay 67 301
Rock 2 303
Sandy clay 31 334
Sand and clay streaks 11 345
Clay 20 365
Sand and clay 13 378
Rock 1 379
Sand with clay 21 400
Clay with rocks 23 423
Clay 4 427
Sand with clay 10 437
Shale and rocks 43 480
Sand with lime 23 503
Gravel with lime 22 525
Lime with sand 24 549
Lime with gravel 23 572
Soft lime with clay 22 594
Lime and clay 23 617
Clay with lime 23 640
Clay with lime 5 645
Lime 9 654
Sand 6 660
Rock 5 665
Sand with lime breaks 19 684
Rock 2 686
Sand and rock 2 688
Rock 1 689
Sand 1 690
Rock 15 705
Sand and rock 2 707
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 81

Thickness Depth

(ft) (fr)

Lime and sand 11 718
Lime 12 730
Lime and sand 3 733
Lime 7 740
Lime with sand 18 758
Lime 1 759
Lime and sand 3 762
Lime 35 797
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Table 3.~-Driller's logs of wells in the Fort Rucker area--Continued

Well 83
Owner: Town of Midland City - Well 2 Driller: Layne-Central Company

Thickness Depth

- (ft) (ft)
Clay, red 28 28
Clay and gravel 9 37
Rock 6 43
Sand, yellow, loose, muddy 31 74
Mud, sandy, loose 31 105
Clay 3 108
Sand 4 12
Clay 14 126
Sand and limestone 16 142
Sand and clay 16 158
Clay, blue 7 165
Rock 1 166
Clay, sandy 10 176
Sand 12 188
Sand 3 191
Sand and limestone 23 214
Clay; limestone streaks 50 264
Rock 2 266
Clay 34 300
Rock, hard 1 301
Clay 72 373
Clay, sand streaks 17 390
Limestone, hard 7 397
Limestone, hard; and sand 41 438
Limestone; streaks shale 68 506
Shale, sandy; limestone breaks 18 524
Limestone 128 652
Sand, packed 14 666
Limestone 3 669
sand, packed 13 682
Limestone 2 684
Limestone; streaks sand 48 732
Sand 3 735
Rock 2 737
Sand 6 743
Rock 2 745
Sand 9 754

Limestone; sand breaks
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Table 3.~~Driller's logs of wells in the Fort Rucker area-~-Continued

Well 84
Owner: Town of Midland City Driller: TLayne-~-Central Company
Thickness Deézﬂ

. (ft) (ft)
Sandy clay 8 8
Clay 42 50
Sand 14 64
Sand 21 85
Sand 22 107
Sand 9 116
Sand, streaks clay 12 128
Sand, breaks small clay 20 148
Clay 16 164
Ssand, fine 5 169
Rock, hard 1 170
Sand, fine 4 174
Sandy clay 17 191
Soft lime rock 7 198
Soft breaks lime rock 19 217
Shale 1 228
Lime rock 9 237
Sand and shale 15 252
Rock 13 265
Shale 110 375
Green sand, lime rock breaks 20 395
Sand and rock 22 417
Rock 15 432
Sand, no good 7 439
Rock and clay 53 492
Rock 15 507
Sand 3 510
Rock 4 514
Sand 5 519
Rock 3 522
Sand 1 523
Rock 1 524
Sand 9 533
Rock 1 534
Soft sandy lime rock 18 552
Soft sandy lime rock 22 574
Soft sandy lime rock 21 595
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Table 3,~-Driller's logs of wells in the Fort Rucker area--Continued

Well 85

Owner: Town of Pinckard - Well 2 Driller: Layne-Central Company

Thickness Depth

(ft) (ft)

Top soil 2 2
Red clay 25 27
Soft pipe clay 30 57
Muddy sand 47 104
Sandy clay 16 120
Sand 18 138
Sandy clay 54 192
Soft rock 8 200
Sandy clay and rock breaks 22 222
Sandy clay and rock breaks 16 238
Lime rock and clay breaks 10 248
Hard clay and lime streaks 11 259
Hard lime rock 5 264
Hard clay and lime rock streaks 12 276
Sandy clay and lime breaks 17 293
Sandy clay 22 315
Sandy clay 15 330
_Hard clay 57 387
Lime rock and sand breaks 19 406
Green sand and lime breaks 22 428
Sand and lime streaks 23 451
Sand and lime streaks 22 473
Clay and lime streaks 23 496
Clay and lime streaks 16 512
Lime rock 8 520
Lime rock 21 541
Lime rock 12 553
Sand and lime rock 10 563
Lime and clay breaks 15 578
Lime rock 9 587
Lime rock 22 609
Lime rock 23 632
Lime rock 23 655
Hard lime rock 23 678
Lime rock 9 687
Sand and rock breaks 11 698
Lime and lime breaks 14 712
Lime rock 4 716
Sand and lime breaks 4 720
Hard sand and lime breaks 22 742
Hard sand and lime breaks 23 765
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 87
Owner: American Brass Inc. - Well 1 Driller: Layne-Central Company
Thickness Deégﬁ

(ft) (ft)
Clay 25 25
Flint rock hard 9 34
Red clay hard 11 45
Rock 1 46
Muddy sand 20 66
Muddy sand 14 80
Clay 2 82
Rock hard 13 95
Sand lime streak 2 97
Packed sand 10 107
Clay rock breaks 7 114
Rock hard 1 115
Clay 3 118
Sand 10 128
Clay 30 158
Packed sand 22 180
Sand fine 15 195
Rock 2 197
Clay lime breaks 18 215
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 90
Cwner: City of Dothan - Well 4 Driller: Layne-Central Company
Napier Field
Thickness Depth
(ft) (ft)
Sandy, clay 28 28
Clay 19 47
Muddy sand 56 103
Rock 5 108
Sand and shale 48 156
Rock 1 157
Sand and shale 70 227
Hard shale 17 244
Rock 8 252
Hard shale 114 366
Hard shale 35 401
Rock 32 433
Sandy shale 53 486
Rock 17 503
Lime 6 509
Rock 2 511
Sandy shale 12 523
Lime 110 633
Rock 3 636
Sand 18 654
Rock 2 656
Sand 16 672
Rock 32 704
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 91
Owner: City of Dothan - Well 23 Driller: Layne-Central Company
Thickness Depth
(ftr) _(ft)
Red clay 30 30
Sand 60 90
Clay 16 106
Sand 4 110
Lime and clay 45 155
Sand ) 9 164
Clay and lime 46 210
Clay 22 232
Rock 3 235
Lime 19 254
Clay 34 288
Rock 5 293
Shale 90 383
Sand and lime rock 30 413
Clay and 1lime 100 513
Sand 25 538
Clay 6 544
Sand, lime and clay breaks 26 570
Lime and clay breaks 3 601
Soft lime 32 633
Lime hard breaks 31 664
Lime 32 696
Hard lime 14 710
Sand and lime 17 727
Sand with lime breaks 31 758
Sand with lime breaks 8 766
Clay and hard lime 16 782
Sand and lime 8 790
Sand and lime 33 823
Rock 2 825
Sand and lime 8 833
Rock 1 834
Sand and lime 5 839
Rock 1 840
Sand and lime 13 853
Sand and lime 9 862
Rock 1 863
Clay 16 879
Rock 1 880
Clay 4 884
Clay 6 890
Rock 1 891
Clay 13 904
Rock 1 905
Clay 10 915
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 92
Owner: City of Dothan - Well 22 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Clay 20 20
Sand, red 80 100
Rock 1 101
Clay, rock and sand 27 128
Hard rock 2 130
Clay, rock and sand 10 140
Rock 1 141
Clay 9 150
Rock 1 151
Sandy clay 6 157
Rock 1 158
Clay, sand and rock streaks 87 245
Sandy clay and lime 7 252
Rock 3 255
Lime 4 259
Rock 2 261
Black clay 29 290
Clay and rock streaks 6 296
Clay 65 361
Rock 1 362
Clay 46 408
Soft rock and sand streaks 20 428
Hard rock 2 430
Sand 19 449
Sand, clay and rock streaks 8 457
Lime, sand and rock 40 497
Soft rock 2 499
Clay sand and rock breaks 21 520
Sand and lime 4 524
Sand and lime 23 547
Lime soft 15 562
Hard lime 8 570
Soft lime hard streaks 23 593
Soft lime hard streaks 22 615
Soft lime hard streaks 23 638
Soft lime clay streaks 22 660
Soft lime 5 665
Soft lime and rock 18 683
Soft lime and shale streaks 22 705
Hard lime clay and sand streaks 23 728
Hard lime and sand streaks 6 734
Sand 16 750
Sand rock breaks 22 772
Sand 5 777
Rock 1 778
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 92
Thickness Depth
(ft) (ft)
Sand 6 784
Rock 6 790
Sand 4 794
Sand streaks of lime 22 816
Sand streaks of lime 15 831
Rock sand and clay streaks 7 838
Rock sand and clay streaks 22 860
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 94
Owner: City of Headland - Well 1 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Clay 10 10
Sand 13 23
Sand 45 68
Packed sand 26 94
Red sand 8 102
Limerock 8 110
Shale 6 116
Limerock 18 134
Sand 3 137
Rock 1 138
Fine sand 16 154
Sand 21 175
Sand and shale 20 195
Rock 3 198
Sand shale and breaks limerock 16 214
Limerock 29 243
Shale 101 344
Sand 9 353
Sandrock and shale 26 379
Limerock 36 415
Sand 3 418
Shale and sand breaks 33 451
Limerock and sand breaks 33 484
Shale 31 515
Limerock 69 584
Sand 13 597
Sand 13 610
Lignite 11 621
Limerock and sand breaks 14 635
Rock 7 642
Sand 16 658
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 95
Owner: City of Headland - Well 2 Driller: TLayne-Central Company '
Thickness Depth
(ft) (ft)
Clay 19 19
Sand 19 38
Clay 6 44
Sand and gravel 38 82
Rock 2 84
Sand 13 97
Rock 3 100
Lime 31 131
Clay 56 187
Clay 14 201
Clay and sand 24 225
Clay 19 244
Rock 2 246
Lime 7 253
Rock 2 255
Sand and clay 54 309
Shale 51 360
Shale and sand 25 385
Lime and sand 10 395
Lime rock 6 401
Lime and sand 8 409
Lime rock 11 420
Sand 5 425
Sand 6 431
Clay 8 439
Lime, hard 4 443
Clay 12 455
Lime and clay 34 489
Sandy clay 1 500
Clay 4 504
Sandy clay 8 512
Lime 29 541
Lime 23 564
Lime 22 586
Lime 22 608
Lime 12 620
Lime 11 631
Lime 22 653
Lime 4 657
Sand 10 667
Lime 1 668
Sand 5 673
Lime 3 676
Lime 9 685
Lime 3 688
Lime 3 691
Lime 3 694
Sand and lime 5 699
Lime 11 710
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 96
Owner: City of Dothan - Well 13 Driller: Layne-Central Company
Thickness Depfﬁ

(ft) (ft)
Red sandy clay 15 15
Loose sandy clay 5 20
Clay 2 22
Sand 5 27
Sandy clay 6 33
Clay 25 58
Rock 2 60
soft limerock 8 68
Hard limerock 12 80
Clay 5 85
Loose sand 25 110
Loose sand and red clay 23 133
Loose sand and clay 10 143
Hard rock 5 148
Clay 16 164
Rock 1 165
Clay and rock breaks 20 185
Rock 1 186
Sand and rock breaks 7 193
Lime rock 5 198
Rock and sand breaks 14 212
Blue sand clay and rock breaks 6 218
Rock 1 219
Sand and rock breaks 5 224
Hard rock 1 225
Clay 2 227
Loose sand 14 241
Rock 2 243
Clay 4 247
Blue sandy clay 12 259
Rock 2 261
Sand 1" 272
Clay 5 277
sand draggy 16 293
Sand and clay breaks 26 319
Clay 13 332
Rock 14 346
Hard sand 8 354
Hard limerock 7 361
Blue sandy shale and rock 24 385
Blue clay 17 402
Rock 2 405
Shale 122 527
Rock 1 528
Sandy shale 45 573
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 96
Thickness Depth
(fr) (ft)

Sand and streaks shale 12 585
Hard blue sand 10 595
Hard blue sand and rock breaks 19 614
Hard gray sand and rock breaks 23 637
Sand and sand rock breaks, bottom limestone cut better 28 665
Gray packed sand 8 673
Lime rock 2 675
Packed sand, limerock breaks 7 682
Packed sand fine 10 692
Limerock 3 695
Packed sand fine 9 704
Sand and rock breaks, rock 3 to 5 ft apart 19 723
Clay 5 728
Sand, clay, limerock 22 750
Limerock, hard and soft streaks 100 850
Hard rock 20 870
Hard shale 18 888

Rock and clay breaks 23 911
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 97
Owner: City of Dothan - Well 14 Driller: Layne-Central Company
o Thickness Depth
. (ft) (ft)
Clay 9 9
Soft sand 15 24
Clay 31 55
Limestone 7 62
Sand 3 65
Sand 23 88
Clay 2 90
Sand 8 98
Clay 12 110
Sand and clay 32 142
Clay, sand and gravel 30 172
Clay and sand 15 187
Sand 90 277
Limerock 3 280
Sand 1 291
Limerock 6 297
Sand 17 314
Limerock and clay 23 337
Sand, clay and limestone 24 361
Limestone and sand 6 367
Sand and limestone 27 394
Limestone 22 416
Limestone 13 429
Limestone 13 442
Limestone 63 505
Clay 195 700
Sand 12 712
Limerock 5 717
Sand 13 730
Limerock 1 731
Sand 17 748
Limerock 1 749
Limerock and sand 23 772
Limerock and sand 23 795
Limerock and sand 23 818
Limestone and sand and clay 23 841
Shale and lime 69 910
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 98
Owner: City of Dothan - Well 15 Driller: Layne-Central Company
- Thickness Depth
(ft) (ft)
Clay 27 27
Sand 3 30
Clay 20 50
Sand and clay 24 74
Clay 21 95
Sand . 49 144
Limerock 10 154
Limerock and sand 43 197
Sandy clay 51 248
Clay 10 258
Sand and clay 31 289
Limerock and clay 64 353
Rock 4 357
Limerock and clay 53 410
Clay 118 528
Rock 6 534
Sand 8 542
Sand 5 547
Rock 3 550
Sand and limerock 15 565
Sand 13 578
Sand and limestone 10 588
Sand 16 604
Limerock 2 606
Sand 4 610
Sand 10 620
Limestone 42 662
Sand 17 679
Sand 20 699
Rock 1 700
Sand 22 722
Lignite 2 724
Sandy clay 9 733
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 99
Owner: City of Dothan - Well 24 Driller: Layne-Central Company
Thickness Depth
(ft) (ft)
Orange clay 15 15
Red sand, gravel 16 31
Red sandy clay 7 38
Red sandy clay, gravel 12 50
Lime rock 1 51
Soft yellow sand 9 60
Soft yellow sand 9 69
Red clay 4 73
Hard rock 1 74
SAnd, gravel clay 17 91
Sand 23 114
Sand 23 137
Sand 4 141
Yellow clay 5 146
Rock 3 149
Hard sand and lime 18 167
Medium pack sand, linme 5 172
Soft sand, shale 11 183
Soft sand, shale, clay 23 206
Soft sand, shale, clay 23 229
Soft sand, clay 23 252
Soft sand 15 267
Packed sand and clay 8 275
Sand and shale 11 286
Soft rock 1 287
Shale, sand streaks 11 298
Shale, sand, lime 13 311
Clay with sand streaks 13 324
Rock 3 327
Rock with sand streaks 2 329
Sand lime, clay 7 336
Sand, shale, lime, clay 8 344
Clay with sand 54 398
Clay with sand 10 408
Rock 2 410
Sand and clay streaks 3 - 413
Clay 46 459
Clay 1 470
Sand with clay streaks 9 479
Rock with sand streaks 3 482
Lime with sand and shale streaks 9 491
Sand with hard rock streaks 6 497
Sand, lime clay shale 23 520
Sand, clay shale 23 543
Sandy clay 9 552
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 99
Thickness Depth
(ft) (ft)
Rock 1 553
Clay 12 565
Clay 6 571
Sandy lime 17 588
Sandy lime 9 597
Lime 7 604
Lime 7 611
Soft lime 10 621
Hard lime 12 633
White lime 23 656
Soft sand, gravel clay 9 665
Sand with hard streaks clay 14 679
Hard sand, lime, clay 22 701
Hard lime 23 724
Hard lime 13 737
Hard lime 9 746
Hard lime, soft streaks 23 769
Medium lime, hard streaks 17 786
Hard lime 6 792
Hard lime 7 799
Medium lime, hard streaks 11 810
Soft lime, hard streaks 5 815
Hard lime 6 821
Sand with lime 16 837
Sand with lime 6 843
Sand with hard lime 3 846
Sand with lime 14 860
Sand with lime 7 867
Hard lime 5 872
Sand, lime 6 878
Hard lime-sand 5 883
Sand with hard lime 22 905
Sand with hard lime 14 919
Hard rock 5 924
Sandy lime 4 928
Sand with rock 22 950
Sand with rock 16 966
Sand and lime 6 972
Hard sand, lime 23 995
Hard sand, lime 22 1017
Hard sand, lime 10 1027
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 100
Owner: City of Dothan -~ Well 19 Driller: Layne-Central Company
T Thickness Depth
(ft) (ft)
Red clay 15 15
Coarse red sand and clay 23 38
White sand and clay 42 80
Blue clay 6 86
Hard shale 6 92
Rock 1 93
Hard shale 15 108
Rock 1 109
Shale and rock streaks 21 130
Shale and sand 36 166
Hard shale and shells 28 194
Sand and chalk streaks 24 218
Rock 2 220
Sand and shale coarse gravel 48 268
Hard clay 27 295
Rock 2 297
Clay 5 302
Rock 1 303
Clay 157 460
Rock 1 461
Hard clay 16 4717
Rock shale streaks 4 481
Shale 15 496
Sand with lime streaks 8 504
Clay and sand streaks 22 526
Sandy clay 5 531
Rock 1 532
Sandy clay 6 538
Rock clay streaks 3 541
Sand and rock streaks 4 545
Rock 1 546
Sand, clay and lime 6 552
Rock 2 554
Sand, clay and lime 14 568
Sandy lime 20 588
Sandy lime 22 610
Sandy lime 12 622
Sand 8 630
Lime and small clay 23 653
Lime 20 673
Soft lime, clay 23 696
Soft lime, clay 20 716
Hard clay and lime 31 747
Sandy lime 14 761
Hard lime and clay 21 782
Hard lime and clay 22 804
Hard clay and lime 22 826
Hard lime and clay 46 872
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 101
Owner: City of Dothan - Well 20 Driller: Layne-Central Company
B Thickness Depth

(ft) (ft)
Clay 10 10
Sandy clay 22 32
Sand 48 80
Sandy clay 1 91
Clay 5 96
Sand 4 100
Clay . 11 111
Lime, clay and gravel 8 119
Lime and rock 20 139
Sand 12 151
Rock 1 152
Sand clay 50 202
Rock 1 203
Clay, sand and rock breaks 17 220
Clay and shale 37 257
Rock 6 263
Lime, clay and shale 53 316
Rock 1 317
Shale 47 364
Rock 1 365
Shale 64 429
Soft rock 2 431
Sandy shale 4 435
Rock 2 437
Sand 21 458
Rock and sand breaks 6 464
Sand, shale and lime 24 488
Rock soft 3 491
Sand, shale and lime 13 504
Clay and lime, rock breaks 19 523
Sand and lime 23 546
Sand and lime 22 568
Sand and lignite 23 591
Sand and lignite 17 608
Clay 5 613
Clay and lime 17 630
Lime and clay breaks 6 636
Lime and clay breaks 37 673
Hard lime and clay 8 681
Clay and lime 22 703
Clay and lime 22 725
Sand, clay and lime 23 748
Sand and lime 22 770
Sand and lime 22 792
Sand and lime 10 802
Sand 16 818
Rock 6 824
Clay 12 836
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

wWell 102
Owner: City of Dothan - Well 25 Driller: Layne-Central Company

Thickness Depth

(ft) (ft)
Top soil 1 1
Red clay 16 17
Firm sand, small clay streaks 9 26
Clay 3 29
Loose sand 57 86
Lime rock, hard 1 87
Hard sand with lime 8 95
Hard lime 1 96
Coarse sand and lime 7 103
Sand 7 110
Hard rock 1 111
Clay 2 113
Soft sandy clay 8 121
Rock 1 122
Hard clay 9 131
Hard packed coarse sand, fine gravel 28 159
Sand, fine gravel, lime and green clay 32 191
Rock, lime 4 195
Coarse sand, lime and clay 35 230
Gummy clay 6 236
Sand and lime 4 240
Gummy clay 7 247
Hard rock 11 258
Sand lime and shale 15 273
Sand lime and shale (hard) 49 322
Hard sand, some clay and rock 41 363
Hard clay and rock 45 408
Hard clay, rock and sand 23 431
Sand, rock and clay, hard 45 476
Sand with clay 12 488
Sand lime and clay streaks, hard 68 556
Soft lime 4 560
Hard lime, soft streaks 75 635
Soft lime 1 646
Hard lime 12 658
Hard lime, soft streaks (clay) 22 680
Hard lime, brittle 22 702
Hard lime, soft streaks (clay) 22 724
Hard lime . 7 731
Packed sand, with lime, little clay 16 747
Packed sand with lime, little clay 22 769
Packed sand with lime, small clay streaks 18 787
Hard rock (4 in.) 1 788
Sand 2 790
Packed sand and clay streaks 8 798
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 102
Thickness Depth
(ft) (ft)
Rock (2 in.) 1 799
Packed sand and clay streaks 7 806
Rock (2 in.) 1 807
Packed sand and clay streaks 5 812
Packed sand 3 815
(Hard) rock 2 817
Sand and clay 6 823
Lime rock, hard 3 826
Soft lime, some clay 7 833
Lime rock, hard 1 834
Soft lime, some clay 1 835
Soft lime 2 837
Lime rock, hard 1 838
Lime, sandy, some clay 20 858
Lime, sandy, some clay 9 867
Lime rock (extra hard) 4 871
Medium lime 10 881
Hard sandy lime 23 904
Hard sandy lime 23 927
Hard sandy lime 23 950
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 103
Owner: City of Dothan Driller: Smith Well and Supply Co.
Waste Treatment Facility
Thickness Depth
(ft) (ft)
Chalk 8 8
Gravel 2 10
Clay 42 52
Sand 24 76
Clay 9 85
Sand 31 116
Chalk 4 120
Limestone 5 125
Chalk 5 130
Marl 6 136
Marl 12 148
Rock 8 156
Rock 4 160
Marl 11 171
Marl 25 196
Marl 7 203
Marl 11 214
Marl 5 219
Marl 37 256
Marl 1 257
Rock 1 258
Marl 18 276
Marl 6 282
Marl 10 292
Sand 20 312
Rock 6 318
Sand 4 322
Rock 1 323
Sand 5 328
Rock and sand 8 336
Sandstone 20 356
Sandstone 19 375
Sandstone 5 380
Rock 19 399
Rock 6 405
Sand 1" 416
Sand 20 436
Sand 20 456

200



Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 104
Owner: City of Dothan - Well 17 Driller: Layne-Central Company
Thickness Depth

(ft) (ft)
Top soil 1 1
Soft clay 3 4
Hard clay 12 16
Sandy clay 11 27
Rock 13 40
Clay 11 51
Green sandy lime-lost returns 35 86
Rock : 2 88
Limerock 19 107
Sand 4 11
Rock 1 112
Sand and rock streaks 20 132
Hard rock 16 148
Lime rock softer 22 170
Rock 2 172
Lime 8 180
Rock 1 181
Lime rock and soft streaks 29 210
Soft lime and sand 93 303
Rock 3 306
Sand and clay 20 326
Soft rock 2 328
Lime and sand 19 347
Clay 17 364
Rock 3 367
Clay and rock breaks 5 372
Clay 100 472
Rock 2 474
Clay and rock streaks 20 494
Rock 1 495
Clay and rock streaks 46 541
Sand Nanafalia or Neheola 8 549
Sand 6 555
Limerock 4 559
Sand, lime and shells 8 567
Limerock 7 574
Sand, lime and shells 21 595
SAnd, lime and shells 5 600
Rock 3 603
Sand and lime 12 615
Rock 2 617
Finer sand and lime 24 641
Finer sand and lime 27 668
Lime, hard and soft streaks 54 722
Brown sand and lime Providence 10 732
Brown sand and lime 23 755
Brown sand and lime 15 770
Clay and rock streaks 8 778
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Table 3,--Driller's logs of wells in the Fort Rucker area--Continued

Well 105
Owner: City of Dothan - Well 9 Driller: Layne-Central Company
Thickness Depth
) (ft) (£t)
Clay 75 75
Sandy clay 5 80
Clay 10 90
Sand 10 100
Rock 12 112
Sand and rock breaks 13 125
Sand 11 136
Sandrock 15 151
Rock 2 153
Hard sandy lime 36 189
Rock 8 197
Fine sand 18 215
Clay 1 216
Sand 7 223
Sand 13 236
Clay 4 240
Sand 15 255
Rock 1 256
Clay 7 263
Sand 17 280
Sand 5 285
Clay 6 291
Sand 18 309
Clay 4 313
Rock 17 330
Sand 10 340
Hard lime 8 348
Sandy lime 19 367
Limestone 13 380
Limerock hard 10 390
Shale 180 570
Sand 7 577
Rock, soft 1 578
Sand 4 582
Rock, small breaks, sand 10 592
Rock 8 600
Sand 18 618
Rock sand breaks 4 622
Sand 6 628
Rock 4 632
Sand 10 642
Rock 3 645
Sand 8 653
Rock 3 656
Hard sand 6 662
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Table 3.--Driller's logs of wells in the Fort Rucker area--Continued

Well 105
Thickness Depth
(ft) (ft)
Rock 2 664
Hard sand 4 668
Rock 2 670
Sand, three small boulders 21 691
Sand 5 696
Limerock 54 750
Pack sand 40 790
Clay 35 825
Hard rock 10 835
Rock - -
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Table 3.,--Driller's logs of wells in the Fort Rucker area--Continued

Well 106
Owner: City of Dothan - Well 12 Driller: Layne-Central Company
Thickness Deptﬁ

_ (ft) (ft)
Top soil 2 2
Hard clay 50 52
Sandy clay 22 74
Coarse white sand 10 84
White clay and sand 10 94
Rock (flint) 41 135
Pack sand with soft streaks 21 156
Ssand and limestone streaks 8 164
Sand and streaks red clay 14 178
Sand and streaks red clay 9 187
Hard limestone 7 194
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