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ABSTRACT

The principal source of fresh to very saline ground water in Callahan County is the Antlers
Formation of the Trinity Group of Cretaceous age. Small amounts of fresh to moderately saline
water are present in alluvial deposits found along major streams. A limited amount of fresh to
brine water also occurs in shallow discontinuous zones of low permeablllty in Permian lime-
stones and sandstones

Chemical quality of the ground water varies widely. Dissolved-solids concentrations in
ground water from the Antlers ranges from 134 to 16,923 milligrams per liter. Much higher
concentrations of dissolved solids are usually present in ground waters derived from Permian
rocks.

_ About 1,900 acre-feet {2.34 hm?) of ground water, or approximately 1.7 million gallons per

day (6.4 million 1/d), was used within the county for all purposes during 1978. Of this amount,
approximately 52 percent was used for irrigation, about 10 percent for public supply, and about 38
percent for rural domestic and livestock needs. Because of the small amount of pumpage,
water-level declines have been restricted to small isolated areas and in most wells the water level
has risen during the past few years.

Recharge to the Antlers Formation, derived from precipitation on its outcrop, is estimated at
5,400 acre-feet per year (6.66 hm?/yr). This represents 1.5 percent of the county’s average
annual rainfall that reaches the water table and enters storage. Itis conservatively estimated that
one-half of the total annuai effective recharge or about 2,700 acre-feet {3.33 hm3) can be safely
developed from the aquifer on a yearly basis.

During the winter of 1970- 71, the quantity of ground water estimated to be stored within the
Antlers aquifer in both the Cross Plains and Clyde-Oplin areas of the county was about 836,100
acre-feet (1,031 hm3). Approximately 627,100 acre-feet (773.2 hm3) is thought to be recoverable
from storage.
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OCCURRENCE, QUALITY, AND AVAILABILITY OF GROUND WATER

IN CALLAHAN COUNTY, TEXAS

INTRODUCTION

Location and Extent

Callahan County is located in west-central Texas between 99°05’ and 99°37° west longitude
and 32°05" and 32°31" north latitude. It is bordered on the north by Shackelford and Jones
Counties, on the west by Taylor County, on the east by Eastland County, and on the south by
Coleman and Brown Counties (Figure 1). The county has an areal extent of approximately 856
square miles (2,220 km?2). The county seat of government is Baird which is located in the north
central part of the county along Interstate Highway 20.

Figure 1.—Location of Callahan County

Purpose and Scope

The general purpose of the study was to
determine the occurrence, quality, and, to the
extent possible, the guantity of the ground-
water resources of the county; and to deter-
mine the sources of water suitable for
domestic, livestock, public supply, and irriga-
tion uses. The general scope of the study was
the collection, compilation, and analysis of
data pertaining to the distribution and quality
of ground water in Callahan County.

Field work on this study was conducted by
Thomas W. Sieh from September 1, 1970
through January 8, 1972, under the general
direction of Charles R. Baskin, P.E., Director,
Data and Engineering Services Division; Dr.
Tommy R. Knowles, P.E., Chief, Data Collec-

tion and Evaluation Section; Richard C. Peckham, former Director, Ground Water Division;
Bernard B. Baker and Robert L. Bluntzer, former Assistant Directors in charge of Availability
Programs; and under the direct supervision of William B. Klemt, Loyd E. Walker, and Robert D.

Price, Geologists.



Methods of Investigation

An inventory was made of all municipal, industrial, and irrigation wells; all springs; and a
representative inventory of domestic and livestock wells. A total of 497 wells, springs, and test
holes were inventoried during this study (Table 5). Water levels were measured in all wellswhere
possible. Information was gathered when available, on well depths, well construction, date
drilled, driller, water-yielding zones, and water-production quantities. Surface elevations of ail
wells inventoried were determined from topographic maps and electric log well records. Water
samples were collected for chemical analysis from 270 selected wells, springs, or test holes
during this study. These analyses, as well as 67 analyses performed by commercial or private
laboratories, are listed in Table 7. Surface and subsurface geologic data were collected and
compiled, placing special emphasis on their relationship to ground water. Additional data were
collected and compiled on apparent and potential contamination, oil-field brine disposal, climate,
and areas of recharge and discharge. Data were tabulated, analyzed, and the necessary illustra-
tions were prepared for coherent presentation in a report.

Previous Investigations

Several regional reports that include this area have been published pnor to this investigation.
They are cited in the Selected References.

W. 0. George (1940a) collected data on 216 wells, 7 springs, drillers’ logs of 11 wells, and
167 water samples for chemical analysis.

A memorandum by W. 0. George (1940b) gave information on the occurrence and guality of
ground water in the vicinity of the City of Baird.

“Cronin and others (1963) of the United States Geological Survey, in cooperation with the
Texas Water Commission, conducted a reconnaissance investigation of the ground-water
resources of the Brazos River basin.

In 1967, the Texas Water Development Board in cooperation with the United States Geolog-
ical Survey prepared a reconnaissance investigation of the ground-water resources of the
Colorado River basin {Mount and others, 1967).

The Texas Water Development Board also prepared a regional report on the ground-water
resources of a part of central Texas which covers part of the study area (Klemt and others, 1975).
Well-Numbering System

The system used in numbering the wells and springs in this report was developed and is used
statewide by the Texas Department of Water Resources. It was designed so as to identify each

individual well or spring and also to designate its gecgraphical location within the state.

A well number consists of a two-letter county prefix followed by a seven-digit number. The
numbers are derived from the system of division and subdivision of the state into quadrangies of



degrees and minutes of latitude and longitude (Figure 2). Each largest quadrangle has an
assigned two-digit number from 01 to 89 for identification. This largest division, the one-degree
quadrangle, is then subdivided into sixty-four 72-minute quadrangles which are further subdi-
vided into nine 2V2-minute quadrangles. Thus, the first two digits in the well number identify the
one-degree quadrangle, the third and fourth digits the 7%-minute quadrangle, and the fifth digit
the 2V2-minute quadrangle. The sixth and seventh digits identify the individual well or spring
within the 2%2-minute quadrangle.

The two-letter prefix for Callahan County is BX, and the county falls within the one-degree
guadrangle numbered 30.

Acknowledgements

Appreciation is expressed to the many landowners, farmers, water well drillers, city, county,
and federal officials, and oil operators who assisted in the collection of data for this report by
allowing access to lands and furnishing information from files. Grateful acknowledgement is
extended to the Taylor Electric Co-op, Inc. and the Soil Conservation Service of the U.S. Depart-
ment of Agriculture.

Conversion From English To Metric Units
For those readers interested in using the International System (SI) of units, the metric

equivalents of English units of measurements are given in parentheses in the text. The English
units used in this report may be converted to metric units by the followi ng conversion factors:

From To obtain

English units Multiply by metric units
acras 0.4047 square hectometers (hm2}
acre-feet (acre-ft) 0.001233 cubic hectometers (hm?)
barrel, 42 gallons {bbl) 0.1590 cubic meters {mi}
cubic feet per 0.02832 cubic meters per

second (ft®/s) sacond {m?/s)
feet {ft) '0.3048 meters {m}
feet per mile (ft/mi) 0.189 meters per kilometer
{m/km)
gallons {gal) 3.785 liters {Ij
gallons per minute 0.06309 liters per second
{gal/min} {I/s)



From ' To obtain

Eng!igh _un'its ' Multiply hx' _ metric units
galions per minute per 0.207 . liters per sebond per
foot [{gal/ min)/ft] meter [{1/s)/m]

gallons per day per 12418 liters per day per
foot [(gal/d)/1t] meter [{|/d})/m]
gallons per day per 40.74 liters per day per
sguare foot [{gal/d)/ft3] square meter [{1/d)/ m?]
horsepower, electric {hp} 746 _ watt {W)
inch_es'{in} _ 254 . centimeters {cm)
miles (mi} ' 1609 kilometers (km)
million gallons per ' 3.785 ' million liters per
day {million gal/d}) day {million /d} -

square miles {mi?) 2690 square kilometers (km?)

To convert degrees Fahrenheit to degrees Celsius use the following formula:

oC = (°F-32) (0.556)
GEOGRAPHIC SETTING

Topography and Drainage

Callahan County is located on the boundary between the Central Lowland and the Great
Plains Provinces {Carr, 1967, p. 3). The county is divided in half from northwest to southeast by
these two physical divisions, with the north part of the county being located in the Osage Section
of the Central Lowland Province and the southern one-half being located in the Central Texas
Section of the Great Plains Province.

The county has rolling topography from the northeastern to the south central parts with the
remainder being relatively level or gently rolling. There are several prominent physiographic
features in the county. One is the Callahan Divide which generally separates the county along a
line from the northwest to the southeast, and the others are several prominent buttes located in
the southeast part of the county. The altitude of the land surface ranges from 1,500 to 2,100 feet
(457 to 640 m) above mean sea level.

Callahan County lies within two major drainage systems; the Brazos River basin, which
covers the northeast part, and the Colorado River basin, which covers the southwest. Major
tributaries in the county are Battle, Deep, and Hubbard Creeks in the Brazos River basin and Pecan
Bayou and Greenbriar Creek in the Colorado River basin.
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Figure 2.—Well-Numbering System

Climate

The climate of Callahan County is subhumid. The average annual free-air temperature forthe
period 1931-60 is about 65 °F or 18 °C (Carr, 1967, p. 4). The average minimum temperature for
January, the coldest month, is about 33 °F (1 C). The average maximum temperature for Julyand
August, the warmest months, is 96 °F or 36 °C (Dallas Morning News, 1979, p. 269}

During the period from 1911 through 1974, the average annual precipitation at Putnam was
24.5 inches {or 62.3 cm Figure 3). During the same time interval, the maximum annual precipita-
tion was 39.3 inches (99.8 cm) recorded in 1957, and the minimum was 11.8 inches {30.0cm)}in
1956. The average maximum monthly precipitation of siightly less than 4 inches {10 cm)occurs in



May, and the minimum of slightly over 1 inch {3 cm) occurs in February. These figures are based
on National Weather Service records for the period of record at Putnam.

Data collected for the period 1940-65 and compiled by Kane {1967) reflect that the average
annual gross lake-surface evaporation is approximately 79 inches {201 cm); however, the aver-
age annual net lake-surface evaporation is only 56 inches {142 cm). Figure 4 shows a monthly
breakdown of these data and compares it with the average monthly precipitation.

“History, Population, and Economy

Callahan County was created from Bexar, Travis, and Bosque Counties in 1858 and was
organized with the present boundaries in 1877. The county was named for James H. Callahan, a
Texas Ranger {Dallas Morning News, 1979, p. 269). The first county seat of government was Belle
Plains, but it later was moved to Baird {Texas State Historical Association, 1976, p. 135).

The population of the county increased from a few pioneer citizens in the mid-1800's to a
reported 16,000 in 1924 and had declined to an estimated 9,238 people in 1978. The town of
Clyde, with an estimated population of about 2,000, is the largest town in the county. Other towns
and communities are Baird, Cross Plains, Putnam, Cottonwood, Pueblo, Denton, Eula, Oplin, and
Rowden.

Agribusiness is the principa'l contributor to the economy. The raising of livestock and poultry
along with peanuts, grains, and cotton is valued at 12 million dollars annually. Presently, the
production of oil, gas, and stone contributes 3.8 million dollars to the economy each year.

GEOLOGY AS RELATED TO THE OCCURRENCE OF GROUND WATER
Geologic History

Rocks representing various geologic systems underlie and are exposed at the surface of
Callahan County (Figures 5, 23, 24, and 25). Listed in ascending order, those systems known to be
present in the subsurface are the Precambrian, Cambrian, Ordovician, Mississippian, and the
Pennsylvanian. Those represented on the surface, listed from the oldest to the youngest, are the
Permian, Cretaceous, and the Quaternary Systems (Figure 5). Description of the hydrologic units
and their water-bearing characteristics are given in Table 1. The general lithology of all of
the various rock units and their stratigraphic relationship are shown on the above referenced
cross-sections. These rocks are composed mainly of {imestone, dolomite, shale, and clastics
which, for the most part, were deposited in epicontinental seas of relative shallow depth: The
sequence of rock types indicates that during their deposition there were repeated transgressions
and regressions of the seas.

Geologic data suggest that deposition of sediments during late Cambrian through Mississip-
pian times occurred in broad, relatively shallow seas in this area. There is an absence of some
Cambrian and Ordovician, all Silurian and Devonian rocks, and some Mississippian beds. This is
due either to nondeposition or removal by erosion and is ample evidence of the repeated advance
and retreat of the seas during this vast time period (Taylor, 1978).
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During late Mississippian or early Pennsylvanian times, epeirogenic movement had begun.
Early Pennsylvanian deposits show evidence of shifting environmental conditions with appar-
ently continuous deposition. Evidence points to sea-level changes and subsequent widespread
erosion toward the end of early Pennsylvanian time. A general subsidence beganduring thistime
and continued, with some minor interruptions, through Permian time. The thick sequences of
Middle and Upper Pennsylvanian and Permian deposits found in the Callahan County area are
evidence of this. A westward recession of the seas occurred in this area toward the end of the
Permian.

Triassic and Jurassic deposits are absent in Callahan County; however, structural and
stratigraphic evidence indicates that land tilting and drainage changed by late Jurassic time from
a previously westerly or northwesterly direction to a southerly or southeasterly direction.
Regional tilt and drainage in this area has remained in this direction since that time.

Early Cretaceous seas advanced from the southeast across the unevenly eroded Permian
surface of Callahan County, and the Antlers Formation, which is the marginal or shoreward facies
of the Trlnlty Group, was deposited. As the sea transgressed farther landward, the offshore, or
seaward, sediments of the Fredericksburg Group were deposited in the county. Late Cretaceous
seas probably also covered this area; however, rocks deposited by them have since been removed
by erosion (Taylor, 1978).

Unconformably overlying the rocks of Cretaceous and Permian age throughout Callahan
County are semiconsolidated and unconsolidated deposits of clay, sand, and gravel of Quaternary
age. '

Gravel deposits of probable Pleistocene age form a thin mantle covering scattered parts of
extreme northwestern Callahan County (Figure 5). These deposits, some as lag gravel and some
with a calcareous cement, are believed to have been laid down as a continuous sheet across the
area primarily northwest of the county. They were controlled by terrestrial alluviation and erosion
caused by repeated climatic changes associated with the advance and retreat of the great glaciers
to the north during this period of time (Van Siclen, 1957). Much of these sediments have since
been removed from the area by stream erosion so that today only isolated remnants of the once
near-continuous sheet are found capping the low, gently rolling hills (Taylor, 1978).

Recent alluvial deposits are found along the flood plains of many of the main drainage
tributaries throughout Callahan County. These sediments were probably derived from Cretaceous
rocks along the Callahan Divide {Figure 5). Additionally, much material of the alluvium undoubt-
edly was derived from the older Pleistocene gravels and from dissected beds of Permian age.

Structure

Major subsurface structural features of central and north-central Texas are shown on Figure
6. Callahan County is located on the west flank of the Bend Flexure which probably had its
beginning in late Pennsylvanian or early Permian times as a result of westward land subsidence
and regional tilting. Movement continued throughout the Permian and probably into early Meso-
zoic time. Regional dip of the Permian strata is to the west-northwest at about 40 feet per mile(7.6
m/km). The beds crop out inirregular belts having a north-south trend and becomingsuccessively
younger from east to west across the county.
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Table 1.—Geologic Units and Their Water-Bearing Properties

SYSTEM

SERIES.
OR GROUP

FORMATION

APPROXIMATE
THICKNESS
feat)

LITHOLOGIC CHARACTER

WATER-BEARING
CHARACTERISTICS

Quaternary

Cretacecus

Unconfermity

Recent
and
Pleistocene

Alluvium

0-20

Surficizl floodplain and terrace Alluvium of
Flaistocene to Aecent age along the streams;
cangists of gravel, caliche, sand, silt, and clay.

Yiekds smaill guantities of fresh to moderately
saline water.

Fredericksburg

Edwards.

Comanche

Paak, and
Walnut

0-80

Edwards is gray to near white, dense to finely
erystaliine, thin to thick-beddad limestene with
thin irregular layers and noduies of dark bluish-
gray chert, fossilifarpus.

Comanche Peak is gray, thin to irregular, wavy-
bedded, fossiliterous limestone with thin inter-
bedded claystone, light brown to gray.

Walnut is an impure limestone and claystone
imerhedded, white o light gray to brown, seme
thin semi-crystalline limestone lenses ocour
locally with megafossils.

HNot known to yield water to wells in tha study
area.

Permian

Unconformity

Trinity

Antfers

0-185

Upper part eream ta near white, very fine to
fine-grained sandstone interbadded with clay-
stone, brown to purplish pink, blocky, sandy,
and tocally calcarsous. Middle partelaystone as
described ahove. Lower part sandstone as
above with conglomerate interbeddsd. Con-
glomerate consists of pebbles of chert and
quartz with local green clay casts, with some
that are arpillacecus, sandy, reddish brown and
gray.

Yields small to moderate quantities of fresh to
vary saline water,

376-2.040

Units consist mainly of alternating limestone
#nd shale bads, with the upper part containing
thicker limestone beds than the lower part
Lirmestanes are generally gray to brown, fine to
coarsely crystalline and usually fossiliferous.
Shales are of various celors and blocky to fis-
sile. Also present, primarily in the lowser part,
are some gray to brown, fine to medium-
grained sandstones, siltstonas, mudsiones,
conglomerates and thin coal beds.

Yields small quantities of fresh to brine water,

Pre-Permian

Mot known o yield water of usable quality.

Yield of wells: small, tess than 100 gal/min (gallons par minute) and moderate, 100-1,300 gal/min.

Clu_aliw of water as mg/| or ppm {milligrems per liter or parts per million) dissolved solids; fresh, less than 1,000 mg.t or ppm; slightly
saline, 1,000 to 3,000 mg/I or ppm; moderately szline, 3,000 to 10,000 mg/| or ppm; very saline, 10,000 to 35,000 ppm; and brine,

greater than 35,000 ppm.




Eastern-Shet .t

Callahan County

Figure 6.—Major Structural Features in North-Central Texas

Cretaceous deposits of Callahan County overlie the Permian with a marked unconformity
caused by post-Permian, pre-Cretaceous uplift, erosion, and tilting to the south and east. Accord-
ing to Farris and others (1963), regional dip on these strata is to the southeast at rates up to 25 feet
per mile (4.7 m/km).

Quaternary deposits rest unconformably on Permian rocks and generally assume an attitude
equivalent in rate and direction to local topography.

Hydrologic units significant to the occurrence of usable-quality ground water in Callahan
County have not been affected appreciably by any of the major structural deformations other than
by tilting as previously described.
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Stratigraphy of the Water-Bearing Units

In the description of the water-bearing properties of geologic units, the yields of wells are
described as follows:

Yield
Description - [gallons per minute)
Small Less than 100
Moderate | 100 to 1,000
Large More than 1,000

In general, the chemical quality of the water is classified according to the dissolved-solids
content {Winslow and Kister, 1956, p. 5). A table listing these classifications is found in the
chemical quality criteria section of this report.

Pre-Permian Systems

Pre-Permian rocks known to underlie Callahan County are briefly described as follows.
Precambrian rocks are composed principally of granite with lesser amounts of schist and gneiss.
Mostly dolomitic limestones with some sandstones are present in the Cambrian System. Ordovi-
cian and thin Mississippian sediments consist mainly of dolomite, dolomitic limestone, and
limestone, with some shale and chert. Rocks of Pennsylvanian age are composed of limestones
with some sands, and thick sequences of shales (Figures 23,24, and 25). Since pre-Permian rocks
produce ground waters of a brine quality (dissolved solids greater than 35,000 parts per million),
no further discussion will be made of these units. See Table 8 for data on the chemical quality of
water in these rocks. '

Permian System

The oldest rocks exposed at the surface in Callahan County are of Permian age and are
_members of the Pueblo Formation which crop out in the extreme eastern part of the county. The
youngest Permian rocks are members of the Lueders Formation and are present in extreme
northwest Callahan County (Bureau of Economic Geology, 1972). Since many controversies exist
within this geologic interval relating to boundaries as weil as the names of the systems, series,
groups, formations, and members of the formations, this entire intervai will be referred to as
“"Permian rocks undifferentiated” and will be considered as a single hydrologic unitin this report.
This is possible since only minor amounts of potable ground water are present in these rocks.

Lithologically, these geologic units consist mainly of alternating limestone and shale beds,
with the upper part containing thicker limestone beds than the lower part. Limestones are
generally gray to brown, fine to coarsely crystalline, and usually fossiliferous. The shales are of
various colors and are blocky to fissile. Some gray to brown, fine- to medium-grained sandstones

- 16 -



are present mostly in the lower part. This interval also contains siltstones, mudstones, conglom-
erates, and thin beds of coal. Individual units of the Permian System crop out in belts of varying
widths trending generally in a northeast-southwest direction.

The represented thickness of Permian strata varies from about 375 feet {114 m) at the east
line of the county to approximately 2,040 feet {622 m) at the county’s west edge. Individual beds
dip west-northwest at approximately 40 feet per mile (7.6 m/km).

Minor accumulations of ground water in this hydrologic unit are directly dependent uponthe
amount of local fracturing and solution channels. For this reason, the unitis not a reliable aquifer.
Most wells producing from this unit have small yields and are situated at or near the updip edge of
the individual formation or member’s outcrop where zones of permeability are locally present. The
water-bearing parts of the aquifer are thought to be very limited, occurring near the creeks or
drainageways which cross the outcrop of the individual formations or members.

Cretaceous System

The Cretaceous System is represented in Callahan County by the Trinity Group and the
overlying Fredericksburg Group. The estimated combined maximum thickness of the two groups
is about 265 feet {81 m).

Trinity Group

Within Callahan County, the Trinity Group consists entirely of the Antlers Formation whichis
the lateral equivalent of the Twin Mountains (Travis Peak of central Texas) and Paluxy Formations
present in the Cretaceous System east of Callahan County. In that area, the Glen Rose Formation
is present and separates the Antlers into its equivalents. In Callahan County, the Glen Rose
Formation is absent and the Twin Mountains and Paluxy Formations coalesce to form the Antlers
Formation. In some areas of Caliahan County, an upper perched water zone is present in the
Antlers. This zone is not hydrologically connected with the lower saturated portion of the Antlers
which is the principal aguifer of the county. This water is probably in the Paluxy equivalent.

‘Within Callahan County, the upper part of the Trinity Group consists of sandstone inter-
bedded with claystone. The lower part of the Antlers contains sandstone interbedded with
conglomerate. The outcrop of the Trinity forms the lower slopes of the mesas and buttes of the
Callahan Divide located in western and southeastern Callahan County {Figure b). Data assembled
during this study indicate that the maximum thickness of the Antlers is about 185 feet (66.4 m).

Rocks of this age contain most of the usable ground water in Callahan County. The water
quality ranges from fresh to very saline; most of the water, however, is slightly saline{Table 7 and
Figure 22). Well yields range from small to moderate.

Fredericksburg Group

The Fredericksburg Group is represented by, in ascending order, the Walnut Formation,
Comanche Peak Limestone, and the Edwards Limestone. These geologic units form the mesas
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and buttes which rise above the surrounding land surface in an east to west direction through
central Callahan County, and their outcrop defines the approximate location of the Callahan
Divide. The Walnut is composed of impure limestone and claystone that is interbedded. The
limestone is light gray to brown, semicrystalline lenses which locally contain megafossils. The
Comanche Peak Limestone consists of gray, thin to irregular wavy-bedded, fossiliferous lime-
stone. The unit is interbedded with light brown to gray claystone. The Edwards Limestone is gray
to near-white, dense to finely crystalline, thick to thin bedded, and fossiliferous. Locally it may
contain thin irregular layers and nodules of dark bluish-gray chert (Bureau of Economic Geology,
1972). During the course of this investigation, no evidence was found that suggested the
Fredericksburg Group contains usable ground water. The combined thickness of these beds in
Callahan County is about 80 feet (24 m).

Quaternary System

The Quaternary System is represented in Callahan County by the Pleistocene and Recent
Series. Surficial deposits consisting of sand, gravel, silt, and clay are present north of the Callahan
Divide near the Taylor-Callahan County line (Figure 5). These deposits are found in the inter-
stream areas and are possible remnants of older alluvial terraces of Pleistocene age. They rest
unconformably on Permian strata and are probably less than 10 feet(3 m)thick. These sediments
are not known to contain usable quality water in Callahan County. In addition, more significant
deposits of Recent alluvium, which represent the younger Recent Series, are also present within
the county.

Recent Alluvium

Alluvial deposits composed of fine sand, silt, clay, and gravel occur inthe floodplains of and
bordering many of the streambeds of the county. These stream deposits are believed to have been
derived from older Pleistocene sediments and from Cretaceous and Permian rocks. The thickness
of the alluvium is believed to be no greater than 30 feet (9 m).

The geologic map (Figure 5) outlines the principal deposits of Recent alluvium. Alluvium is
aiso present along numerous tributaries of these streams but is not shown on the geologic mapin
all cases. Water is produced from the Recent alluvium typically by shallow, dug wells.

Recent alluvium wells usually provide a fairly reliable source of ground water in Callahan
County. Water quality ranges from fresh to moderately saline. Yields to wells are small.

GROUND WATER HYDROLOGY
General Principles of Occurrence

In north-central Texas, as well as in Caliahan County, the occurrence of ground water is
erratic, the aquifers are limited and discontinuous, and well yields are usually small (less than
100 gal/min or 6.31 I/s). A few wells have moderate yields (100to 1,000 gal/minor6.31t063.1
|/s). Even though these conditions exist, the occurrence of ground water conforms to the same
fundamental principles as those in any other area.
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Figure 7.—Hydrologic Cycle

Hydrologic Cycle

Water available for use by man—whether as rain, stream flow, water from wells, or stream
discharge—is captured in transit, and after its use, is returned to the hydrologic cycle from which
it came. This cycle is illustrated in Figure 7. Graphically, this figure shows the continuing
movement of water from the oceans through evaporation to precipitation and its return, either
directly or indirectly, to the ocean.

Definition of Ground Water and Related Terms

Ground water is that part of the returning water which has entered the subsurface andfilled
the void spaces of the porous rocks which are within the zone of saturation. The source of all fresh
ground water is precipitation; however, only a small percentage of the precipitation actually
becomes ground water.

As water moves downward under the influence of gravity through porous rocks, it first enters
the zone of aeration or unsaturated voids containing both air and water. Later it enters the zone of
saturation where all of the pore spaces are filled with water. The upper surface of the zone of
saturation is called the water table, and the water below the water table is called ground water.
Occasionally, water in its downward movement encounters impermeable beds above the normal
water table, and it is trapped, forming what is referred to as a perched water table.
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An aquifer is a formation, group of formations, or part of a formation that is water bearing
(Meinzer, 1923, p. 30). An aquiclude is a formation{or unit) which, although porous and capable of
absorbing water slowly, will not transmit it fast enough tofurnish an appreciable supply for a wel!
or spring (DeWiest, 1965, p. 133-134).

Water-table conditions exist where the upper surface of the zone of saturation is unconfined
and is under atmospheric pressure. When water-bearing units (aquifers or aquicludes) dip below
nonporous beds in the subsurface, the water is under pressure and is confined. Waters under
these conditions are said to be under artesian conditions. '

Source and Occurrence of Ground Water

Precipitation is the main source of ground water to the aquifers and aquicludes of Callahan
County, however, only a small portion of the precipitation actuallyreaches the water table (Figure .
7).

Water occurs and is stored in pores or voids between the rock particles. The two fundamental
rock characteristics which are important in the occurrence of ground water are porosity, or the
ratio of the volume of void space to the total rock volume expressed as a percentage, and
permeability, which is the ability of a porous material to transmit water. The porosity of a rock is
dependent upon the shape, size, sorting, andthe amount of cementation of the grains. Clays, silts,
and soils which are fine-grained sediments, commonly have high porosity, however, they do not
readily transmit water because of the small size of the voids and low permeabilities. Because of
their high porosities which range from 40to 60 percent, the fine-grained sediments are capable of
storing large quantities of water.

In aquifers containing sands and gravels which are relatively unconsolidated, ground water
occurs in the spaces between the individual particles. In aquifers such as limestones, dolomites,
and other more compact and well-cemented rocks, ground water occurs mainly in fractures and
cracks caused by force of earth movement or in spaces dissolved by the action of water. Such
spaces are known as vugs, caverns, or channels (Taylor, 1978, p. 16).

Recharge, Discharge, and Movement

Replenishment of water to an underground water-bearing formation, or rechargs, is mainly
by natural means. A major controlling factor for recharge is the frequency and the amount of
precipitation, Aiso, seepage from lakes or streams on anaquifer's outcrop aid in natural recharge.
The rechargeability of an aquifer depends upon the topography and the amount and kind of
vegetative cover on the outcropping rocks, the condition of the soils, and the permeability of the
rocks involved. Minor amounts of artificial recharge may be accomplished by running water over
anaquifer’s permeable outcrop or by pumping water into the water-bearing unit through wells. If
recharge does not equal discharge, over a long period of time, the aquifer wiil be progressively
drained. If recharge is greater than discharge, then water will be taken into storage and will
progressively fill the aquifer.

Discharge is the process by which water is removed from an aquifer. As in the case of
recharge, the discharge of water from a water-bearing unitis also by natural and artificial means.
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Natural discharge occurs as flow from springs, effluent seepage, interformational leakage,
transpiration by plants, and by evaporation. Artificially, water is discharged through wells by
pumping.

The movement of ground water is generally very slow and is from areas of recharge toareas
of discharge. The governirig factors which determine the rate of movement are the permeability of
the aquifer and the hydraulic gradient. With low permeabilities (10 gallons per day per square foot
or 407 liters per day per square meter)and a very lowgradient of much less than 1 degree, the rate
of flow would be less than 1 foot per day (0.305 m/d}. Under ideal conditions of high permeabili-
ties and gradient, field tests have reported velocities of greater than 100 feet per day (31 m/d).
Todd (1959, p. B3) states, however, that the normal range is from 5 feet per year to 5 feet per day
(1.52 m/yr to 1.52 m/d). Artificial discharge through pumping wells can alter the direction of
movement and the velocity of the natural flow of ground water. In most areas of north-central
Texas, ground-water movement is not constant in rate or direction. This is due to the wide
variance in the lithology, extent, porosity, permeability, and structure of the water-bearing units.

Water-Level Fluctuations

Locally, measurements of the depth to water in wells indicate the position of the water table
under water-table conditions, or of the potentiometric surface under artesian conditions. When
there is no withdrawal, or the influence of pumping is negligible, the measurement is termed a
static water level. When the measurement is made in a pumping well, the water leveiistermeda
pumping level. For water-table aquifers, changes in water levels reflect changes in the ground-
water storage. The changes may be on a local or regional basis. Regional changes over a long
period of time reflect a change in the recharge-discharge relationship. Often water-level fluctua-
tions of a minor nature are reflections of earthquakes, tidal forces, and changes in atmospheric
pressure.

The most significant changes are the result of heavy pumping. Depending on the reservoir
characteristics of an aquifer and the rate of withdrawal, various sizes of cones of depression are
formed around the well bores of pumping wells. These cones are formed by the drawdown of the
water table or the potentiometric surface and are in the shape of an inverted cone having its apex
at the pumped well (Figure 8, well A). These cones will expand until they encounter a recharge
source equal to the discharge rate. If the cone does not encounter a recharge source, it will
continue to expand until it encounters the cone of depression of another pumping well, as is the
case in highly developed irrigation areas, and may combine with it and form a large, regional cone
of depression in the potentiometric surface or the water table (Figure 8, wells A and B).

Hydraulic Properties of Aquifers

The ability of an aquifer to transmit and store water determines the capacity of that aquifer to
yield water to wells. These parameters are determined by the porosities and permeabilities of
sediments which make up the aquifer. Variations of these parameters, which are dependent on
the rock composition, cause the differences in capacities within a single aquifer and between
different aquifers. The following deflnltlons are of major |mportance tothe discussion of hydraulic
properties of aquers
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~ Figure 8.—Ildealized Cross Section Showing Drawdown
Interference Between Two Pumping Wells

The field _coefficient of permeability is the flow of water, in gallons per day, at the prevailing
temperature through a cross section of 1 square foot of the aquifer under unithydraulic gradient.

A measure of an aquifer’s ability to release water is the coefficient of transmissibility, and itis
important in computing the amount of water available on a continuous basis. It is defined as the
amount of water, in gallons per day, which will flow through a vertical column of aquifer 1 foot
wide under a 4b-degree slope or gradient (Theis, 1938, p. 889-902).

At a given place in a given direction, the hydraulic gradient of a water-bearing unit, isthe rate
_ of change of pressure head per unit distance at that place and in that direction (Meinzer, 1923, p.
38). Given a known hydrauiic gradient and the coefficient of transmissibility, the amounts of
water passing through specific portions of an aquifer can be calculated.

The storage capacity of the pores of a water-bearing unit is important in the calculation of the
amounts of water storedin an aquifer. This storage capacity is called the coefficient of storage and
is the volume of water, per unit of surface area, that will be taken into, or released from storage
when the potentiometric surface is raised or lowered by 1 foot {Theis, 1938, p. 384). The term
specific yield is used when water-table conditions exist, and it is defined as the ratio of the volume
of water yielded, to the volume of the aquifer which was dewatered (Stearns, 1927, p. 144),
Coefficients of storage in artesian aquifers are very small in comparison to. specific yields of
water-table aquifers since artesian storage is dependent upon the elastic properties of the
aquifer.
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Through pumping of a test well and the use of repeated measurements of the water levels in
the pumping well and nearby observation welis, the coefficients of storage and transmissibility
can be determined. These coefficients are a measure of the aquifer’s ability to transmit and store
water and can be used to determine proper well spacing, the effects that a pumping well may have
on another well, and to predict water-level drawdowns at various distances from a pumping well
for a specified time and at a given pumping rate.

The yield in gallons per minute per foot of drawdown of the water level ina well pumping ata
constant rate is known as the specific capacity of a well, This measurement is another indication
of the hydraulic characteristics of a water-bearing unit. Specific capacities must be used with
caution since they are affected by methods of well completion, and they change with the rate and
the length of pumping. :

CHEMICAL QUALITY OF GROUND WATER
General Chemical Quality

Both the constituents and concentrations of dissolved minerals carried in ground water are
determined mainly by the types of soil and rocks through which the water percolates. The solvent
power of water dissolves some of the minerals from the surrounding rocks as water moves
through its environment. Concentration of the various dissolved mineral constituents depends
upon the mineral solubility in the water-bearing unit, the length of time the water is in contact
with the rock, and the concentration of carbon dioxide present within the water. Therefore, the
chemical character of ground water mirrors the general mineral composition of the earth through
which it has passed. Usually, dissolved mineral concentrations increase with depth and tempera-
ture. The source and significance of dissolved-mineral constituents and properties of water are
summarized in Table 2 which has been modified from Doll and others (1863, p. 39-43).

The suitability of ground water for municipal, industrial, irrigation, and other uses is deter-
mined by the amount and type of minerals present in the water. Several criteria for water-quality
requirements have been developed through the years which serve as guidelines in determining
the suitability of water for various uses. Subjects covered by the guidelines are bacterial content;
physical characteristics, including color, taste, odor, turbidity, and temperature; and thechemical
constituents. Water-quality problems associated with the first two subjects can usually be
alleviated economically. The neutralization or removal of most of the unwanted chemical constit-
uents is usually difficult and often very costly.

Usually the main factor which limits or determines the use of ground water is the total
dissolved-solids content. An excellent, and very applicable, general classification of waters based
on the dissolved-solids concentration in parts per million {(ppm) was developed by Winslow and
Kister (1956). This classification is as follows: '

Dissolved-Solids Content

Description {ppm)
Fresh Less than 1,000
Slightly saline 1,000 to 3,000
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Dissolved-Solids Content

Description - {ppm)
Moderately saline _ 3,000 to 10,000
Very saline .' 10,000 t0 35,000
Brine More than 35,000

In recent years, most laboratories have begun reporting analyses in milligrams per liter
{mg/1) instead of ppm. These units, for practical purposes, are identical unless the dissolved-
solids concentration of water reaches or exceeds 7,000 units {ppm or mg/i). The concentrations
of chemical constituents reported in this report, other than for oil-field brines (Table 8), are in mg/|I.
Most of the chemical concentrations are below 7,000 mg/I and, therefore, the units are inter-
changeable. For the more highly mineralized waters, a densny correction should be made usmg
the following formula:

'Parts per million = Milligrams per liter _
Specific gravity of the water

A total of 337 chemical analyses of water from selected wells and spri ngs in Callahan County
is given in Table 7. The iocations of these wells are shown on Figure 22, with wells from which
samples were taken being identified by a bar over the welt numbers. Concentrations of dissolved
solids, sulfates, chlorides, and nitrates from samples collected from selected weils and springs
are shown on Figure 9.

Public Supply

As the first step in establishing national standards for drinking water quality under the
provisions of the Safe Drinking Water Act of 1974, the U.S. Environmental Protection Agency
(EPA) issued drinking water regulations on December 10, 1975. These standards apply, selec-
tively, to all types of public water systems of Texas and the regulations became effective June
'1977. Responsibility for enforcement of these standards was assumed by the Texas Department
of Health on July 1, 1977. Minor revision of the standards became effective on November 30
1977.

As defined by the Texas Department of Heaith, municipal systems are classified as follows:
1. A "public water system" is any system for the delivery to the public of piped water for human
consumption, providing such a system has four or more service connections or regularly

serves at least 25 individuals daily at least 60 days out of the year.

2. A “community water system’ is any system which serves at least four or more service
connections or regularly serves 25 permanent type residents for at least 180 days per year.
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‘Table 2.—Source, Significance, and Concentration of Dissolved-
Mineral Constituents and Properties of Water

{Adapted from Doll and others, 1963, p. 38-43)

Only analyses which were representative of native ground water were used. Analyses are in milligrams per liter except
percent sodium, specific conductance, pH, and SAR.

Constituant
ar
Property

Silica {Si02)

Iron {Fe}

Calcium {Ca) and
Magnesium {Mg}

Sodium (Na} and
Potassium (K]

Bicarbonate (HCO3) and
Carbenate {CO3}
Sultate {S04)

Chloride {CI}

Fluoride {F)

Nitrate (NO3} or
Nitr_ate {as N)

Boron (B)

Source or Cause

Dissolved from practically all rocks
and soils, commonly less than 30
mg/1l. High concentrations, as much
as 100 mg/1, generally occurin highly
alkaline waters. '

Dissolved from practically all rocks and
soils. May alsa be derived fram iron
pipes, pumps, and other equip_ment,

Dissalved from practically all sails
and rocks, but especially from lime-
stong, dotomite, and gypsum, Calcium
and magnesium are found in large
quantities in some brines. Magne-
sium is present in large quantities in
sea water.

Dissalved from practically all rocks
and soils. Found also in oil-field
brines, sea water, industrial brines,
and sewage.

Action of carbon dioxide in water on
carbonate rocks such as limestone
and dolemita.

Dissolved from rocks and seils con-
taiping gypsum, iron sulfides, and
other sulfur compounds. Commonly
present in some industrial wastes.

Dissolved from rocks and soils.
Present in sewage asn found in large
amounts in ail-field brines, sea water,
and industrial brinaes.

Dissolved in small to minute quanti-
ties from most rocks and soils. Added
to many waters by fluoridation of
municipal suppties.

Decaying organic matier, sewage,
fertilizers, and nitrates in sail.

A minor constituent of rocks and of
natural watars.

Significance

Forms hard scale in pipes and boilers. Carried over in steam aof high
pressure boilers to form deposits on blades of turbines. Inhibits deterior-
ation of zeolite-type water softeners. .

On exposure to air, iron i ground water oxidizes to reddish-brown pre-
cipitate. More than about 0.3 mg/| stain laundry and utensils reddish-
brown. Objactionabla for food processing, textile processing. baverages,
ice manufacture, brewing, and other processes. Texas Department of
Health {1977) drinking water standards state that iron should not ex-
ceed 0.3 mg/l. Larger quantities cause unpleasant taste and faver growth
of iron bacteria,

Cause most of the hardness and scale-forming properties of water:
soag consuming {(see hardnass). Waters low in calcium and magnegium
desired in electroptating, tanning, dysing, and in textile manufacturing.

Large amounts, in combination with chioride, give a salty taste.
Moderate quantities have little effecton the usefulness of water for most

- purpases. Sodium salts may cause foaming in steam boilers and a high

sodium content may limit the use of water for irrigation.

Bicarbonate and carbonate produce alkatinity, Bicarbonates of calcium
and magnesium decompose in steam boilers and hot water facilities to
form scale and release carrosive carbon-dioxide gas. In combination with
calcium and magnesium, cause carbonate hardness.

Sulfate in water containing calcium forms hard scale in steam boilers. In
large amounts, sulfate in combination with other ions givesbitter taste to
water. Texas Department of Health [1877) drinking water standards
recommend that the sulfate content should not exceed 300 mg/l.

_In large amounts in combination with sedium, gives salty taste to drink-

ing water. In large guantities, increases the corrosiveness of water.
Texas Department of Health (1977} drinking water standards recom-
mend that the chloride content should not exceed 300 mg/I.

Fluoride in drinking water reduces the incidence of tooth decay when the
water is consumed during the period of enamel calcification. However, it
may cause mottling of the teeth, depesding on the concentra tion of
fluoride, the age of the child, amaunt of drinking water consumed, and
susceptibility of the individual (Maier, 1960, p. 1120-1132}.

Concentration much greater than the local average may suggest poliu-
tion. Texas Department of Health (1977 drinking water standards
suggest a limit of 46 mg/| (as NO3} ar 10 mg/l {as N}. Waters of high
nitrate content have been repartad to be the cause of methemoglobi-
nemia (an often fatal disease in infants) and therefere should not be used
in infant feeding {Maxcy, 1860, p. 271}. Nitrate shown to be haltpfulin re-
duging inter-crystalline cracking of boiler steel. It encourages growth of
algae and other organisms which produce undesirable tastes and odors.

An excessive boron content will make water unsuitable for irrigation,
Wilcox {1955, p. 11} indicated that & boron concentration of as much as

1.0 mg/} is permissible for irrigating sensitive crops; 8s much as 20

mg/t for semitolerant craps; and as much as 3.0 mg/ | for tolerant crops.
Crops sensitive to boron include most deciduous fruit and nut trees and
navy baans; semitolerant crops include most small grains, potatoes and
same other vegetables, and cotton; and tolerant crops include alfalfa,
most root vegetables, and the date palm.
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Range in Concentrations by Aquifer

Antlors Racent Parmian Rocks
Formation Alluvium Undifferentiated
4 — a8 17 — 27 8 — 22
.00 — 4.8 — —

13 — 438 130 — 356 3 — 358
2 — 234 0 - 130 4 — 142
3 — 6580 89 — 880 7 — 27
1 - 32 < 1 = 12 < 1 - 5
30 — 840 M3 — 478 143 — 434
3 — 580 < 10 — 304 6 — 990
2 — 1,050 : 28 —1.700 1 — 840
1 — 5.3 3— 1.2 1 — 2.0
4 — 1385 < 4— 136 < 4— 480
1 — 22 a- 7 2 — 5
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‘Table 2.—Source, Significance, and Concentration of Dissolved-

Constituent
or

Property

Dissolved solids

Hardness as CaCO3

Percent Sodium {% Na)

Sodium-adsorption
ratio (SAR)

Residual sodium
carbonate {RSC)

Specific conductance
{micromhos at 26°C)

Hydrogen ion
concentration (pHY

Source or Cause

Chiafly minera! constituents dis-
sofved from rocks and soils.

In most waters nearly afi the hardness
is due to calcium and magnesium. All
of the metalfic cations other than the
atkali metals alsp cause hardness.

Sodium in water.

Sadium in water.

Sodium and carbonate or bicarbonate
in water.

Mineral content of the water.

Acids, acid-generating salts, and
free carbon dioxide lower the pH.
Carbenates, bicarbonates, hydrox-
ides, phosphates, silicates, and
borates raise the pH.

Mineral Constituents and Properties of Water—Continued

Significance

Texas Department of Health {1977) drinking water standards recom-
mend that waters containing more than 1,000 mg/| dissolved solids not
be used if other less mineralized supplies are available, For many pur-
poses the dissolved-solids content is a major limitation on the use of
watar. A ganeral classification of water based on disselved-solids con-
tent, in mg/|, is as follows Winslow and Kister, 1356, p. B): Waters con-
taining less than 1,000 mg/1 of dissolved solids are considered fresh;
1,000 te 3,000 mg/), slightly saline; 3,000 to 10,000 mg/1, moederately
saling; 10,000 to 35,000 mg/|, very saline; and more than 35,000
mg/l, brine.

Consumes soap before a lather will form. Daposits soap curd on bath-
tubs. Hard water forms scafe in boilers, water heaters, and pipes. Hard-
ness equivalent to the bicarbonate and carbonate is called carbonate
hardness. Any hardness in excess of this is called non-carbonate hard-
ness. Waters of hardness up to 60 mg /| are considered soft; 61 to 120
mg/ |, moderately hard; 121 to 180 mg/|. hard; more than 180 mg/I.
very hard.

A ratio (using milliequivalents per liter] of the scdium ions to the total
sodium, galcium, and magnesium ions. A sadium percentage exceeding
60 percent is a warning of a sodium hazarg. Continued irrigation with
this type of water will impair the tilth and permeability of the soil.

A ratio for soil extracts and irrigation waters used to express the relative
activity of sodium ions in exchange raactions with soil {U.S. Salinity
Laboratory Staff, 1954, p. 72, 1566). Defined by the following equation:

Na¥
SAR = ——————
Catt + Mot+
2

where Na +; Ca ++ , and Mg ++ represent the concentrations in milli-
equivalents per liter (ma/ I} of the respestive ions.

As calcium and magnesium precipitate as carbonates in the saif, the
relative proportion of sodium in the water is increased (Eaton, 1950,
p. 123-133). Defined by the following equation:

RSC = (CO, " + HCO, ) — (Ca™t + Mgt

whers CO3 -~ , HCDa -, Ca *++, and Mg ++ represent the concantra-
tions in millieguivalents per liter (me/1) of the respective ions.

indicates degree of mineralization, Specific conductance is a measure of
the capacity of the water to conduct an electric current. Varies with
concentration and degree of ionizatien of the constituents,

A pH of 7.0 indicates neutrality of a solution. Values higher than 7.0
dencte increasing alkatinity, values lower than 7.0 indicate increasing
acidity. pH is @ measure of the activity of the hydrogen ions. Corrosive-
ness of water generally increases with decreasing pH. Howaver, ex-
cessivaly alkaline waters may also attack metals. The Texas Department
of Health (1977} recommends a pH greater than 7.
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Range in Concentrations by Aquifer

Antlers
Formation
134 — 2874
82 — 1,650

28 — 733

0 — 17.7

o — 1.8
224 — 3480

60 — 8.3

Recent
Alluvium
370 — 3,363
293 — 1,420
8 — bB.4
47— 84

o— 0

1,096 -— 5,200

7.3 — 7.8

Permian Rocks
Undifferentiated

149 — 2,265
116 — 1,190
37— 578
1— 4.2
0o— 1.2
270 — 3,180
73— 8.2

.27 -
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3. A “.non~cor'nmunity\water system” is any public water system which is not a community
water system.

Standards which relate to public supplies are of two types: (1) primary and {2) secondary.
Primary standards are devoted to constituents and regulations affecting the health of consumers.
Secondary standards are those which deal with the esthetic qualities of drinking water. Contami-
nants for which secondary maximum contaminant levels are set in these standards do not have a
direct impact on the health of the consumers, but their presence in excessive quantities may
discourage the use of the water.

Primary Standards

_Primary standards for dissolved minerals apply to community water systems and are as
follows: '

Maximum

concentration
Contaminant {mg/I)
Arsenic (As) 0.06
Barium (Ba} 1.0
Cadmium (Cd) 010
Chromium {Cr®) .05
Lead (Pb) .06
Mercury (Hg) | 002
Selenium {Se) : 01
Silver (Ag) | 05
Nitrate (as NQs}) 45
Nitrate {as N) 10

At the time this report was compiled, analyses were not available for the trace metals as shown
above. Except for nitrate content, none of the above contaminant levels for toxic minerals applies
to non-community water systems. The maximum of 10 mg/|{ nitrate as N (about 45 mg/I nitrate as
NOz} applies to community and non-community systems alike. :
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Maximum fluoride concentrations are applicable to community water systems and they vary
with the annual average of the maximum daily air temperature at the location of the system. The
following table gives the maximum permissible limits for fluoride based on ranges in the annual
average maximum daily air temperature;

Maximum
Temperature (OF} Temperature {(°C) concentration (mg./|)
63.9 - 70.6 17.7-214 1.8
70.7 - 79.2 215 -26.2 1.6
79.3 -90.5 26.3 - 325 1.4

The annual average maximum daily air temperature within Callahan County varies from 76.2 to
78.2 °F (24.6 to 25.7 °C), therefore, the maximum permissible limit for fluoride for community
water systems located within the county would be 1.6 mg/1.

Maximum contaminant limits for organic chemicals are enforced; however, they are applica-
ble only to community water systems, These cover the chiorinated hydrocarbons andchiorophen-
oxys (Texas Department of Health, 1977, p. 3).

Maximum levels for coliform bacteria, as specified by the Texas Department of Health in
1977, apply to community and non-community water systems. The limits specified are basically
the same as in the 1962 Public Health Service Standards which have been widely adopted in most
states.

In addition to the previously stated requirements, there are also stringent rules regarding
general sampling and the frequency of sampling which apply to all public water systems.
Additionally, community water systems are subject to rigid radiological sampling and analytical
requirements (Texas Department of Health, 1977, p. 12-15).

Secondary Standards

Recommended secondary standards applicable to all public water systems are given in the
following table:

Constituent Maximum level
Chloride (Cl) 300 mg/|
Color 15 color units
Copper (Cu) 1.0 mg/l
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Constituent Maximum level

Corrosivity noh-c‘orrosive.

Foaming agents 0.53 mg/I

Hydrogen sulfide (H2S) 05 mg/I

iron (Fe) 3 mg/I

Manganese (Mn) .OS mg/|

Odor 3 Threshold Odor Number
pH >7.0

Sulfate (SO4) 300 mg/|

Dissolved solids 1,000 mg/I|

Zinc (Zn) : 50 mg/l

The above secondary standards are recommended limits, except for water systems which are
not in existence as of the effective date of these standards. For water systems which are
constructed after the effective date, no source of supply which does not meet the recommended
secondary standards may be used without written approval by the Texas Department of Health.
The determining factor will be whether there is an alternate source of supply of acceptable
chemical quality available to the area to be served.

After July 1, 1977, for all instances in which drinking water does not meet the recommended
limits and is accepted for use by the Texas Department of Health, such acceptance is valid only
untii such time as water of acceptable chemical quality can be made available at reasonable cost
to the area in question from an alternate source. At such time, either the water which was
previously accepted would have to be treated to lower the constituents to acceptable levels, or
water would have to be secured from the alternate source.

Domestic and Livestock

Ideally, ground waters used for rural domestic purposes should be as free of contaminants as
those used for municipal purposes; however, this is not always economically possible. At present,
there are no controls placed on private domestic or livestock wells. in general, the chemical
constituents of waters used for domestic purposes should not exceed the concentrations shown
in the following table, except in those areas where more suitable supplies are not available (Texas
Department of Health, 1977).
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Substance Concentration (mg/l)

Chloride {Cl) 300
Fluoride (F) 1.6*
Iron (Fe) 3
Manganese {Mn} 0B
Nitrate (as N) 10
Nitrate (as NQOs) 45
Sulfate {S0s) 300
Dissolved solids 1,000

*Maximum recommended fluoride limit based on annual average of
maximum daily air temperature range of 76.2 to 78.2 °F (246 to 26.7 °C).

Many areas of north-central Texas do not have and cannot obtain domestic water supplies
which meet the recommended standards; however, supplies which do not meet these standards
have been used for long periods of time without any apparent ill effects to the user. It is not
generally recommended that water used for drinking purposes contain more than a maximum of
2,000 mg/| dissolved solids; however, water containing somewhat higher mineral concentra-
tions has been used where water of better guality was not available.

Water having concentrations of chemical constituents in excess of the Texas Health Depart-
ment’'s standards may be objectionable for numerous reasons. Brief explanations for these
objections, representative ranges in concentration of chemical constituents within the various
water-bearing units of Callahan County, as well as the significance of each constituent are
presented in Table 2. More detailed discussions of the water quality of the individual aquifers can
be found in later sections of this publication.

Generally, water used for livestock purposes is subject to the same quality limitations as
those relating to drinking water for humans; however, the tolerance limits of the various chemical
constituents as well as dissolved-solids concentration may be considerably higher for livestock
than that which is considered satisfactory for human consumption. The type of animal, the kind of
soluble salts, and the respective amount of soluble salts determine the tolerance limits {Heller,
1933, p. 22}. In the western United States, cattle may tolerate drinking water containing nearly
10,000 mg/| dissolved solids providing these waters contain mostly sodium and chloride (Hem,
1970, p. 324}, Waters containing high concentrations of sulfate are usually considered undesira-
ble for livestock use. Many investigators recommend an upper limit of dissolved solids near 5,000
mg/| as necessary for maximum growth and reproduction. Hem (1970, p. 324)cited a publication
of the Department of Agriculture of the state of Western Australia asrecommending the following
maximum upper limits for dissolved-solids concentration in livestock water:
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Maximum dissolved-solids

__Animal concentration (mg/I}
Poultry 2,860
Hogs 4,290
Horses 6,435
Cattle (dairy) 7,150
Cattle {beef) | 10,000
Sheep (aduit) 12,900

Burden {1961} stated that there should be concern for livestock when the nitrate content of
their drinking water is as great as 100 mg/| and he further recommended an upper limit of 220
mg/| for waters used for livestock consumption.

Irrigation

The quality of irrigation waters is important in that it determines the results which can be
expected from their use. The results, however, are aiso greatly influenced by the climate, soils,
management practices, crops grown, drainage, and the guantity of water applied.

According to the U.S. Salinity Laboratory Staff {(1954), the primary factors which determine
the quality of water used for irrigation are: (1) the total salt concentration as indicated by the
specific conductance; (2) the proportion of sodium and its relationship to other cations {percent
sodium); {3) the concentration of boron or other toxic elements; and (4) under certain conditions,
the carbonate and bicarbonate content in relationship to concentration of calcium and magne-
sium. These factors are termed: the salinity, sodium, boron, and the carbonate and bicarbonate
ion hazards, respectivéiy (U.S. Salinity Laboratory Staff, 1954, p, 68-82; Wilcox, 1955, p. 11-12;
Lyerly and Longenecker, 1957, p. 13-15}.

in most waters, the salt concentration is not high enough to impair or retard the growth of
plants. It is the salt accumulation in the soil which causes saline conditions that are injurious to
plants. However, as the salt concentration in irrigation waters increases, the salinity hazard or
the tendency of saits to accumulate in the soil also increases. A field measure used to give an
indication of the salt concentration in irrigation water is specific conductance. Using this specific
conductance, the U.S. Salinity Laboratory Staff (1954, p. 69-82) designed the classification chart
shown in Figure 10 which is an excellent guide in estimating the relative salinity hazard of
irrigation waters. It is based in part on various salinity classes which are determined by the
conductivity in micromhos per centimeter at 25 °C {or specific conductance in micromhos at 25 °C
shown on most chemical analyses in Tables 2 and 7). The salinity-hazard classes(C1, €2,C3,and
C4}are shown on the horizontal scale of Figure 10 and a discussion of them is given in Table 3.
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Physical conditions of the soil are markedly
affected by an increase in exchangeable
sodium, For that reason, it is necessary to con-
sider the sodium hazard of irrigation water.
Accumulations of sodium in the soil may be
injurious to plants sensitive to sodium. The
total salt concentration, as well as the sodium-
adsorption ratio (SAR), influence the sodium
hazard. A high SAR is the cause of soil struc-
ture breakdown. Soils tend to form a hard crust
and become impermeable to water and air
movement. This usually results in ¢crop dam-
age, cultivation difficulties, and drainage prob-
lems (Hem, 1959, p. 247). Table 2 shows the
equation for calculating the SAR, and Table 7
gives the SAR values which have been calcu-
lated for most of the water samples in Callahan
County. Using these SAR values and the con-

ductivity, the sodium hazard can be determined

o Condumi‘,’ﬁ_ mmmh;ﬁfm (Ecma}afozsoc_ from Figure 10. The sodium-hazard classes

£t cz c3 c4 (81, §2, 83, and S4) are shown on the vertical

= metn DL scale of Figure 10. A discussion of these

classes is also given in Table 3. Under most

Figure 10.—Diagram for the Classification conditions, irrigation waters containing a per-

of Irrigation Waters cent sodium of less than 60 (Table 7}and a low

bicarbonate content are probably satisfactory. The sodium hazard becomes progressively greater
as the percent sodium increases above 60,
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Excessive boron content will render water unsuitable for irrigation. Table 2 discusses the
sensitivity of various crops, the boron limits for these crops, as weil as the boron ranges for the
various aquifers of Caliahan County. Tabie 7 lists the boron content, where determined, of waters
sampled from various aquifers within the county. “

Following irrigation, the soil dries and the soil solution bhecomes progressively more concen-
trated. This condition creates a tendency for the less soluble compounds to precipitate from
solution. Both calcium and magnesium carbonate, being less soluble than sodium carbonate, may
precipitate with drying. This precipitation results in an increase in the proportion of sedium in
solution. The bicarbonate ion is the source of carbonate which makes the precipitation possible.
Conditions favoring precipitation and the extent to which calcium and magnesium carbonates will
precipitate are not fully understood. However, waters containing 1.25 to 2.5 me/| (milliequiva-
lents per liter) of residual sodium carbonate (RSC) are considered marginal and those containing
greater than 2.5 me/| probably are unsafe for irrigation use. The equation for calculating RSC is
given in Table 2, and RSC values for ground waters in Callahan County are shown in Table 7.
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Table 3.—Water-Use Limitations of Salinity and Sodium Hazard—CIassif_ied

" Hazard

Salinity ___|

Sodium ]

[ C1)
C2)
C3)

c4)

S1)

52)

53)

S4)

Irrigation Waters Shown in Figures 10, 17, and 20
{After Lyerly and Longenecker, 1957, p. 13-15)

Classification and Limitations

Low-salinity water—can be used for irrigation with most crops on most
soils with little likelihood that soil salinity wiil develop. Some leaching is
required; care should be taken with soils of extremely low permeability.

Medium-salinity water—can be used if a moderate amount of leaching
occurs. Plants with moderate salt tolerance can be grown in most cases
without special practices for salinity control.

High-salinity water—cannot be used on soils with restricted drainage. Even
with adequate drainage, special management for salinity control may be
required. Plants selected should have good salt tolerance.

Very high-salinity water-——may be used occasionally under special condi-
tions. Soils must be permeable and drainage adequate. Highly salt-tolerant
crops, only, should be selected. Excess irrigation water must be applied to
provide considerable leaching.

Low-sodium water—can be used for irrigation on almost all soils with little
danger of the development of harmful levels of exchangeable sodium.
However, sodium-sensitive crops, such as stone-fruit trees and avocados,
may accumulate injurious concentrations of sodium.

Medium-sodium water—recommended for use on coarse-textured or
organic soils having good permeability. Unless gypsum is present in the
soil, this water will present an appreciable sodium hazard in fine-textured
soils having high cation-exchange capacity, especially under low-leaching
conditions,

High-sodium water—requires special soil management (good drainage,
high leaching, organic matter additions) as it may produce harmful levels of
exchangeable sodium in most soils, although, not necessarily in gypsifer-
ous soils. Chemical amendments may be required for replacement of
exchangeable sodium, but this may not be feasibie with waters of very high
salinity.

Very high-sodium water—generally unsatisfactory for irrigation except at
low and, possibly, medium salinity, where the solution of calcium from the
soil or use of gypsum or other additives may make the use of these waters
feasible.
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Industrial

Water-quality requirements for an industrial water supply are determined by the type of
industry. The main concern to many industries is that the water selected for its supply does not
contain corrosive or scale-forming constituents. Both magnesium and calcium affect the hard-
ness and are of major concern in any water to be used in boilers. Excessive amounts of silica and
iron cause scale deposits which reduce the efficiency of many industrial processes. Water guality
must be rigidly controlled where the water is used in the processing of foed, paper, and some
chemical-process industries. Mineral impurities affect color, taste, odor, and turbidity; therefore,
water with a high content of dissolved solids is usually avoided.

Treatment

Water that does not meetthe requirements of a municipal or industrial user commonly can be
treated by various methods so that it will become usable. Treatment methods include softening,
aeration, filtration, desalination, cooling, dilution or blending of poor and good quality waters,
and the addition of chemicals. The limiting factor in treatment is economics. Each water may
require different treatment and the treatment should be designed for that particular water.
However, once treatment is established it probably will not have to be changed as the chemical
characteristics of uncontaminated ground water remain fairly constant.

WELL DEVELOPMENT
History of Well Development in Callahan County

The earliest inhabitants of Callahan County probably settled near springs where they could
obtain water supplies from ground-water flows which issued principally from the Cretaceous
Antlers Formation. These springs were usually located at or near the outer limits of the outcrop of
the water-bearing unit. Several of these springs still flow and were located during this investiga-
tion. Other springs flowed from alluvial deposits in the floodplains of the small streams that
originate within the county. Additionally, a limited number of springs flowed from some of the
more permeable Permian hydrologic units. As the county became more populated, early domestic
and livestock supplies were obtained from hand-dug wells. Later, many sand-point wells were
probably driven to tap the underlying deposits of Antlers or alluvial sands and gravels. The oldest
inventoried domestic well (30-46-201) was hand dug in 1870. Most of the dug wells located
during this investigation were completed before 1940. The majority of the 51 domestic or
livestock wells, inventoried during this and previous studies, were drilled.

By 1972, a total of 61 public suppy wells were located and had been inventoried. Data
presented by George (1940a) suggests that the first county public water system was developed
~about 1918 and was located in the northeast part of the City of Cross Piains. This system was
known as the “settling basin” and originalily consisted of seven 25-foot {8 m} wells. These wells
produced from the Antlers Formation, were of low yield, and could be pumped for only about 3
hours before the water levels reached the base of the aquifer. After a water-level recovery period,
the wells could then be pumped again. Five of these wells are no longer in use,
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In addition to the above wells, the City of Cross Plains drilled 28 more wells which are
concentrated in three principal areas located approximately 1 mile (1.6 km) east, 14 miles (2.0
km) northeast, and 2 miles (3.2 km} northeast of town, respectively. These wells, which aIsopump
from the Antlers, were drilled during the period 1926-64.

Beginning in 1927, the City of Baird started development of its Shady Hill Golf Course well
field which is located approximately 3 miles (4.8 km) west of town. These wells pumped from the
Cretaceous Antlers aquifer. Development in this field continued through 1939 with a total of nine
wells being drilled. Use of this well field was discontinued in August 1949 when the city began
using surface water from Lake Baird which is owned by Callahan County Water Conservation and
improvement District Number One. This lake is located on Mexia Creek approximately 22 miles
(4.0 km} southeast of the city. Three of the original wells (30-37-804, 811, and 812} are presently
being used as irrigation wells, and the remainder are maintained for emergency use.

Twenty-one public supply wells were drilled by the City of Clyde during the period from about
1939 through 1965. These wells pumped from the Antlers aquifer. They are located throughout
the city (Table 7 and Figure 22). Almost all of the welis were in use as of January 1972, atthe time
that the field inventory was completed for this study; however, during 1972 the city cha ngedto a
surface-water supply secured from Lake Clyde, which is located 6 miles (9.6 km) south-of the city
on North Prong Pecan Bayou. The city wells are now used as a supplemental source of water.

During 1960 and 1961, three 123-foot (37 m) low yield public supply wells were drilled 2
miles {3.2 km} northwest of the community of Denton in west-central Callahan County. These
wells furnished municipal water for the Denton Valley Missile Site which was maintained by the
U.S. Air Force at Dyess Air Force Base in Abilene. These wells were sold when the facility was
deactivated in February 1965.

The development and use of ground water for industrial purposes in the county has been very
limited. Six industrial wells, all of which produce from the Antlers Formation, were inventoried
during this investigation. The first reported industrial well (30-44-506) was drilled in 1920;
however, one was reported as “old” and might have been drilled prior to that date. Four wells
were drilled during the period 1961-70.

. Of the six industrial wells, water from four welis supplied water for turkey, hog, and cattle
feedlots; one for waterflood operations; and one was formerly used by a plumbing firm.

Prior to 1951, the practice of usi ng ground water for irrigation within Callahan County was
conducted on a very small scale. Data collected by George (1 940a) indicate that there were
probably not more than five irrigation wells in the county at that time. Two were used to irrigate
gardens and they probably would not presently be classed as irrigation wells. The first recorded
irrigation development was by the City of Baird in 1927 {welis 30-37-811 and 812) however
most of the development began in the 1960's.
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During this investigation, 153 irrigation wells were inventoried, all of which were producing
from the Cretaceous Antlers Formation. A breakdown of the development of irrigation wells
within the county is as follows:

Number of
irrigation wells Percent
Year drilled - of total
Unknown and 1950

" or before 7 4.6
1951 - 1960 12 7.8
1961 - 1970 112 73.2
After 1970 22 14.4

Of the 153 irrigation wells inventoried 95 (62 percent) are located in the Clyde-Oplin area of
western Callahan County. ' : :

Waell Construction

01473 wells developed in the Antlers Formation, Quaternary alluvium deposits, and Permian
rocks, 108 were hand dug. Most of the others were drilled. Well depthsrange from 5 to 276 feet (2
to 84 m). '

Almost all dug wells are used for domestic or livestock purposes. Generally, most of these
wells are from 2.5 to 4 feet (0.8 to 1.2 m) in diameter, although the range is from 1.5t0 14 feet{0.5
to 4 m). The dug wells are lined with bricks, native stone, or concrete rings. More recently drilled
domestic and livestock wells are cased with small-diameter (5 to 13 inches or 13 to 33 centime-
ters) galvanized sheetmetal, steel, or plastic casing. The galvanized metal and plastic casing is
perforated opposite the water-bearing zones, and the steel casing is generally torch-slotted.

Industrial, irrigation, and public supply wells usually have diameters of 5 to 24 inches (13 to
61 cm), and recently drilled wells are normally cased to bottom: In most wells, the hole is reamed
to 36 inches {91 cm), and prior to the setting of the casing, the casing is torch-slotted opposite the
water-bearing zones. Following the setting of the casing on bottom, the hole outside the casingis
then filled with smatl gravel. Only three public-supply wells (30-44-801, 802, and 803) have been
developed with casing cemented from the top of the aquifer to the surface and well screens
installed opposite the water-bearing zone. Most of the drilled wells are developed by pumping.
Many of the older public supply wells of the cities of Baird, Clyde, and Cross Plains are large
diameter hand-dug wells which are lined with brick. These wells range in diameter from about 3
to 19 feet {1 to 6 m).



Yields of Wells

During the course of this and previous studies, no lengthy individual well pump tests were
run. However, performance tests were conducted during this investigation on 10 irrigation wells
which were pumping from the Antlers Formation. Yields on these wells ranged from 9.9 to 70
gal/min (0.62 to 4.4 1/s). These tests are listed in Table 4. This table also contains well yield data
on all types of wells on which reliable reports were supplied by well drillers. Yields ranging from 4
to 70 gal/min (0.25 to 4.4 |/s) were reported on wells pumping from the Antlers Formation.

Yields reported by well owners contacted during this study are as follows: Antlers Form ation,
1 to 185 gal/min (0.06 to 12 )/s); Quaternary alluvium deposits, “weak” to 5 gal/min (0.32 I/s);
and Permian rocks, 1 to 5 gal/min {0.06 to 0.32 I/s} to “strong”.

Pump Types and Energy Sources

Most domestic and livestock wells in the county are equipped with jet pumps. Other pump
types in common use are centrifugal and submersible. Some windmills are still used to pump
water for domestic and livestock purposes. The power or energy source for pumps is generally
electricity with the size of the motors ranging from 1/3 to slightly over 2 horsepower (246 to 1,490
W). The 1/3-horsepower {246 W) motor is the most common size in use.

Public supply and industrial wells are generally equipped with submersible and jetpumps. A
few wells have turbine-type pumps. Of the wells presently in use in these categories, all are
powered by electricity. The motors range from 1/3 to 5 horsepower (246 to 3,730 W) with motors
of 1 horsepower (746 W) or less as the most common size.

Of the 153 irrigation wells inventoried, 75 percent are equipped with submersible pumps.
Others use jet, turbine, and centrifugal type pumps. The principal power source is electricity with
86 percent of the pumps being equipped with electric motors ranging in size from 1/3 to 10
_horsepower (246 to 7,460 W). One well pump was powered by an internal combustion engine.

As a result of low yields in most irrigation wells within the county, water from one to eight
wells may be pumped into a surface reservoir. Water collected in this manner is then pumped
- through sprinkler systems by use of centrifugal pumps, usually powered by electric motors which
range from 5 to 25 horsepower (3,730 10 18,600 W). One irrigation system was powered by afarm
tractor.

GROUND-WATER PUMPAGE AND UTILIZATION

Figure 11 graphically illustrates the estimated ground-water purmpage from the water-
bearing units of Callahan County. Estimates shown were provided to the authors by personnel of
the Water Requirements and Uses Section of the Planning and Development Division of the
Department. During 1978, approximately 1,900 acre-feet (2.34 hm?3) of ground water was
pumped within the county for all uses. This pumpage was used for irrigation, municipal, indus-
trial, and domestic and livestock purposes.
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Table 4.—Yields and Other Hydrologic Propsrties of Selected Wells Completed in the Antlers Formation

Coafficient of transmissivity values are rounded to two significant figures,
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B2y 38 do 9.9 22 45 400 10 -
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T 16 May 15, 1873 26 10 25 3100 207 L 1
BoE 26 May 2, 1968 16 10 1.8 1,200 45 ) 209 .6
054 H Feb. 26, 1269 15 15 1.0 800 22 - 1
45-104° 18 Dec. 1966 40 3 113 16,600 922 287 ]
5210864 25 July 28, 1869 15 o] 5 BOO - ] Bril 1
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B0H? Nna July 221971 622 27.20 1.896 3,600 110 200 24
"‘Coethicient of transmisshity va!ues ware sstimaled uging data frnm Myer, 1968; parformance tests; and a prog Par ility walLss ware
eFtimatead bry dividing the ivity values by the valuag based on dferless than thres hours shaukd be used
wilh caution.
tCpefficient of storage was estimated using data from Marris andJohnson, 1087, vol hiyd ical properlies of rock I ials, asanalyzed by the

hydralegic laboratery of the U.5. Geological Survey 1848-60: U.S, Geol. Survey Water- Supply Paper 1538-D, p. D35-037.
Aygll performanes test by personnel of the Taxes Departmant of Water Aagources.
“Well parformance test by driller, L. £ Hayhurst.
Wyall performance test by driller, R. L. MeKelvy.
“Wall parformance test by drillsr, Rapps B, Guitar, Jr.
“Well parformance test by driller, Lester King.
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Irrigation Pumpage

During this investigation, 153 wells were inventoried which were producing or had produced
water for irrigation purposes within the county. All of these wells pump or have pumped fromthe
principal aquifer which is the Antlers Formation.

Most of the water is applied to the various crops by sprinkler systems. Since many of the wells
are of low vield, often two to eight wells pump into a central earthen tank and the water is
redistributed later by an electrically powered centrifugal pump through a multiple sprinkler
system. The principal irrigated crop is peanuts with lesser amounts of water being applied to
cotten and small grains.

Within Callahan County, irrigation pumpage is confined to two main areas. The largest
number of irrigation wells, most of which are of low vield, are located in the Baird-Clyde area in
the northwestern part of the county. Fewer but larger yield irrigation wells are located in the Cross
Plains area of southeastern Callahan County.

Pumpage data pertaining to irrigation wells drilled prior to 1964 are very limited. In 1940,
personnel of the U.S. Geological Survey collected data which indicated that there were probably
not more than five irrigation wells in operation at that time (George, 1940a). Pumpagefrom these
wells is believed to have been very minor. Well data collected during this investigation suggest
that as many as26 irrigation wells were possibly in operation by 1964. Total pumpage from all of
these wells, prior to 1964, is estimated to have been about 500 acre-feet {0.617 hm3). Using data
provided by Department personnel, irrigation pumpage from the Antlers Formation {100 percent
of irrigation pumpage) was estimated at 11,500 acre-feet {14.2 hm?) for the period 1864-78. The
1978 irrigation pumpage was estimated at 1,000 acre-feet (1.23 hm?) which represented 522
percent of the total pumpage for that year.

Municipal Pumpage

During 1978, slightly less than 200 acre-feet {0.247 hm?) or about 10 percent of the total
ground water pumped within Callahan County was used for public supplies {Figure 11). Estimated
municipal pumpage from approximately 61 wells for the period 1955-78 was about 5,700
acre-feet (7.03 hm?). All of this pumpage was from the Antlers Formation.

Public Water Supply—Cross Plains

Cross Plains is the largest consumer of ground water for municipal needs in the county. Its
public supply system was reportedly started about 1918. Pumpage data on the city’s water use
prior to 1955 are not available. Public supply pumpage in 1978 from the city’s 34 active wells{25
at the time of the field inventory for this study) was about 200 acre-feet (0.247 hm3), and the
estimated total pumpage for the period 1955-78 was about 3,000 acre-feet {3.70 hm3). Cross
Plains is the only city within the county which presently secures all of its municipal supply from a
ground-water source. All pumpage is from the Antlers Formation.
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Public Water Supply—Clyde

- The City of Clyde was at one time the second largest consumer of municipal ground-water
within the county. Clyde used a ground-water supply during the period 1939-73. Twenty-one
wells were drilled; however, the maximum reported active wells were 19. These wells are
presently on standby and are now used only during emergencies. Pumpage data for the period
1939-55 are not available. During 1972, the last year in which ground water was used exclu-
sively, pumpage from the city’s active wells was about 230 acre-feet {0.284 hm3). The estimated
total ground-water pumpage for the period of record 1855-73 was approximately 2,700 acre-feet
(3.33 hm?) and all pumpage was from the Antlers Formation.

In November 1973, Clyde converted to surface water and began using water from Lake Clyde,
located about 4.5 miles (7.2 km)south of the city on Pecan Bayou. This lake has a capacity of 5,748
acre-feet {7.09 hm3), and the city has a permit to use 1,000 acre-feet per year {1.23 hm3). During
1978, slightly less than 380 acre-feet (0.469 hm?3) were diverted from the lake. Approximately 90

“acre-feet (0.111 hm?3) of this was sold to the Eula Water Supply Corporation which serves the area
primarily southwest of Clyde.

Public Water Supply—Baird

During the period 1927 through August 1949, the City of Baird secured its municipal water
supply from a well field approximately three miles (4.8 km) west of town. Pumpage data on this
field are available only for the period 1941-44. Annual pumpagefor these years was 2.14 (0.003),
2.22(0.003), 2.44 (0.003), and 2.22 acre-feet (0.003 hm?), respectively {Sundstrom and others,
1947). All of this ground water was pumped from the Antlers Formation. Many of Baird’s
municipal wells are still maintained for emergency use.

In 1949, the City of Baird joined Callahan County Water Control and Improvement District
Number One, and the district later constructed Lake Baird on Mexia Creek approximately 2V,
miles (4.0 km) southeast of the city. This lake has an impoundment capacity of 2,070 acre-feet
(2.55 hm?), and the district held a permit to divert 550 acre-feet per year (0.678 hm3/yr).
Ownership of the lake and the diversion rights were transferred to the City of Baird on July 11,
1979. in 1978, approximately 450 acre-feet (0.5565 hm3) of water was diverted from this lake by
the city for municipal purposes.

Public Water Supply—Putnam

From 1925 to 1945, the town of Putnam obtained its municipal water from a 10-acre (4.05
hm?) lake originally constructed by the Texas and Pacific Railroad Company. This lake was located
on Live Oak Creek about ¥2 mile {0.80 km) southeast of town, and it had an impoundment capacity
of 81 acre-feet {0.10 hm?). The town reportedly discontinued use of water from the lake in 1945;
however, small quantities of water were used from it when private cisterns and livestock tanks
were unable to supply enough water. About 1978, a pipeline was constructed from Lake Cisco in
Eastland County and the town presently purchases its municipal supply from the Westbound
Water Supply Corporation of Cisco, Texas.
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Denton Valley Missile Site Water Supply

A three-well field {wells 30-44-801, 802, and 803) was developed as a municipal supply for
the Denton Valley Missile Site during 1960 and 1961. This well field was located 2 miles (3.2 km)
northwest of the community of Denton and was maintained by the U.S. Air Force at Dyess Air
Force Base in Abilene. This installation was deactivated in February 1965, During 1964, 9.2
acre-feet (0.011 hm3) was pumped for municipal use by this facility. The total reported ground-
water pumpage during the period the missile site was used was slightly more than 28 acre-feet
(0.035 hm?3). All of this pumpage was from the Antlers Formation."

Industrial \_N'ater Use

Pumpage of ground water for industrial purposes within Callahan County is d_iffic'ult'to
estimate. Four of the six wells classed as industrial are located at a commercial turkey farmor a
livestock feed lot. Pumpage for these concerns is included with livestock water uses. Well
30-44-709 was used in an oilfield water-flood operation and had an estimated annual pumpage
of 2.4 acre-feet {0.003 hm?3). Industrial pumpage for well 30-37-823 is believed to have been
insignificant since the well was used by a plumbing firm for only a very short period of time. Total
industrial pumpage during 1978 is believed to have been only about 0.2 percent of the total county
pumpage.

Domestic and Livest'ock Use

A total of 251 domaestic and livestock wells and 25 springs which produce or have produced
water from the water-bearing units of Callahan County were inventoried during this study.
Almost all of these wells or springs derive their water from the Antlers Formation.

Reliable estimates of rural ground-water usage for domestic and livestock purposes are
difficult to determine; however, water use for these purposes is believed to comprise slightly less
than 38 percent of the total county pumpage and is therefore significant. Estimates of pumpage
for 1978 for domestic supply are slightly over 500 acre-feet (0.617 hm?) and for livestock supply
about 200 acre-feet (0.247 hm3). The estimated total ground-water pumpage from domestic and
livestock wells for the period 1955-78 is about 11,100 acre-feet {13.69 hm?) and 4,300 acre-feet
{5.30 hm3), respectively (Figure 11). '

AVAILABILITY AND QUALITY OF GROUND WATER
Primary Aquifer

Trinity Group—Antlers Formation

The primary aquifer in Callahan County is the Antlers Formation of the Trinity Group. This
formation provided ground water to 94 percent (451 wells and 14 springs) of the 497 wells and
springs inventoried during this study. Waters produced from this aquifer were used for all
purposes.
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Extent of the Aquifer

Cretaceous rocks of the Fredericksburg and Trinity Groups are located primarily in a band
lying east-west through the central and southeast part of Calilahan County (Figure 5). Erosion has
separated their putcrop into two areas, one in the CIyde-OpIin area and one in the Cross Plains
area. These erosional remnants are part of a number of outliers of Cretaceous rocks present in
Callahan, Coleman, Nolan, Runnels, and Taylor Counties which are commonly referred to as the
Callahan Divide. These outliers were once part of a system of Cretaceous rocks which covered all
of these counties and the entire area south to the Llano Uplift (Taylor, 1978). Cretaceous rocks in
Callahan County cover approximately 280 square miles {725 km?) or about 33 percent of the
surface area of the county. About 155 square miles(401 km2) of the total outcrop area is located in
the Cross Plains area.

Geologic Characteristics

Within Callahan County, the Antlers Formation in its upper part consists of cream to near
white, very fine to fine-grained sandstone interbedded with claystone which is brown to purplish
pink, blocky, sandy, and locally calcareous. The middle part of the Antlers is also composed of a
claystone as previously described. The lower part of the Antlers also contains sandstone but has
conglomerate interbedded. The conglomerate consists of pebbles of chert and quartz with local
green clay casts (Bureau of Economic Geology, 1972). The Antlers Formation is believed to attain
a maximum thickness of about 185 feet (56.4 m) within the county. A marked erosional unconfor-
matory separates the underlying Permian beds from the Antlers Formation which, from a large
regional perspective, dips very gently to the southeast at an estimated 25 feet per mile or 7.6
meters per kilometer (Figures 12, 23, 24, and 25).

Figure 12 is a map which depicts the base of the Antlers Formation and attempts to reproduce
the old erosional surface upon which Antlers sediments were deposited. The indicated topo-
graphy, in general, is slightly hilly to rolling with a maximum relief of about 30 feet (9.1 m). The
structural lows delineate the old stream patterns which were in existence at the time that the
Antlers was deposited. For the most part, pre-Cretaceous streams were flowi ng from northwest
to southeast, and much of the irrigation development appears to correlate with the structural lows
which should contain the most permeable and thickest sediments in the Antlers (Figures 12 and
22). '

When used in conjunction with a topographic map, Figure 12 can also be used to estimate the
depth of possible water wells drilled for ground water inthe Antlers Formation. The elevation of
the land surface is first estimated from a topographic map at the desired location of a water well.
The elevation of the base of the Antlers at the proposed weli site is then determined from Figure
12. The value as determined from Figure 12 subtracted from the estimated surface elevation of
the subject well will give an approximate depth to the “red beds” or Permian rocks.

Ground-Water Source, Occurrence, and Movement

The primary source of ground water to the Antlers is precipitation falling on its outcrop areaor
indirectly as seepage from streamflow. Additionally, minor amounts of ground water may be
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derived from interformational drainage from rocks of Frédericksburg age which may locally
overlie the Antlers and contain limited amounts of ground water. Only a small portion of the
precipitation which falls, however, actually reaches the water table (Figure 7).

Usable amounts of ground water occur over most of the two outcrop areas of the Antlers
Formation {Figure 5). The ground water within the Antlers occurs in the spaces between the
individual particles of sand, gravel, and clay. Except in areas where the Fredericksburg Group
overlies the Antlers Formation, ground water in the Antlers Formation is found primarily in the
basal sands and gravels where permeabilities are usuzlly greater. In two known areas, one
northeast of the community of Rowden and the other just north and west of the community of
Denton, perched ground water is known to exist in the upper part of the Antlers Formation. In
these areas, there are two separate water levels present.

The upper surface of the water table is unconfined in almost all areas of the Antlers and
therefore is said to be under water-table conditions. In most areas, the water table is a short
distance above the basal sand and gravel.

Movement of ground water is down gradient, from the high to low elevations, at right angles
to the contours which denote the configuration of the water table. Ground-water movement is, in
general, toward the major streams or their tributaries.

in the Clyde-Oplin area dominant ground-water movement is to the northeast, east, and
- southeast. Movement is also to the northwest and, locally, to the north and south away from the
ground-water highs and toward the surface drainage system.

In the Cross Plains area, dominant ground-water movement is southeast and south. Addi-
tionally, some movement is northward into the tributaries of streams which drain that area
{Figures 13 and 14}.

Changes in Water Levels

A comparison of the water-table maps for the winter of 1940{Figure 14}and for the winter of
1970-71 {Figure 13) shows water-level rises over almost all of the Clyde-Oplin area and the Cross
Piains area. In the Clyde-Oplin area, rises during the period ranged from 0.0 to 11.5 feet (0.0 to
- 3.51 m} in spring 30-44-404 and well 30-36-602. A slight decline of 1.3 feet {0.40m) was
recorded during this period in well 30-52-905. Since the area is one of very limited pumpage, one
of the water levels may not have been at static level when measured. In the Cross Plains area,
water levels rose from 0.02 foot{0.006 m)inwell 30-54-303 to 9.1 feet (2.8 m}in well 30-63-201.
Locally, four wells 30-45-902, 30-46-702, 30-53-301, and 30-54-801 reflected deciines of 2.1
(0.64), 1.2 (0.37), 1.8 {0.55}, and 9.7 feet (3.00 m), respectively. The decline in well 30-54-801
could have been caused by measurement on a pumping level either in 1940 or on the recent
measurement. The reasons for the minor declines in the other three wells are unknown.

The hydrographs shown in Figure 15 are records of Antlers Formation water levels from 1940
through 1975. The hydrograph of well 30-55-502 is for the period 1966-75. The two wells with
long records both show a general upward trend in water levels with time. Figure 16 compares
seasonal water-level fluctuations in observation wells during the period September 1969 to
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January 1972 with precipitation at Baird. The hydrographs generally reflect water-level declines
due to pumpage and water-level increases following increased rainfall. Additionally, precipitation
records (Figure 3} and pumpage changes (Figure 11} are also reflected on the hydrographs of
Figure 15, suggesting a quick response to outside influences.

Clearing of much of the water-consuming vegetation (phreatophytes); improved farming
practices of terracing, contour plowing, and deep plowing; and general increase in rainfall since
1957 have all possibly been contributing factors to the general rise in water levels.

Recharge and Discharge

The source of all water in storage in the Antlers Formation, as well as the source of recharge,
is direct precipitation on its outcrop area. Recharge varies, regionally, with the volume and
frequency of precipitation. Other determining factors of recharge are the local permeability of the
surface or the nature of the soil mantle, the topography, and the kind and amount of vegetative
cover.

Recharge to the Antiers Formation is probably greatest within the county in the areas of
outcrop which are composed of loose, friable sand. These areas are highly permeable and usually
permit water to infiltrate the soil zone and percolate to the water table. When these localities
contain thick cover of oak and mesquite trees, much water is lost during the spring, summer, and
fall due to evapotranspiration as the trees derive their needed moisture from the saturated zone.
Some of the remaining soils on the Antlers outcrop are fairly tight. However, in areas where the
surface is nearly flat and the trees have been cleared, these soils are generally in cultivation.
Here, the farming practices of terracing, contour plowing, and deep plowing enable the soils to
catch and retain considerable precipitation, allowing some of it to percolate downward to the
water tabie. :

Natural recharge rates and quantities are extremely difficult to determine and the relia bility
of the estimates is often questionable. Data collected during this investigation were not sufficient
to determine a reliable estimate of recharge for the Antlers Formation. Therefore, recharge rates
developed by Department staff to evaluate the main Trinity Group aquifer of the North-Central
Texas area and the Edwards Plateau area near the Llano Uplift were used to estimate the recharge
to the Antlers (Texas Water Development Board, 1977).

Within the Brazos, Trinity, and Red River drainage basins, the annual effective recharge to
the Trinity Group aquifer was determined, for the most part, using the trough method. Utilizing
this method, the transmission capacity of the aquifer was calculated by assuming that water
levels were lowered along a line approximately parallel to the outcrop trend and to the top of the
aquifer where the top was 400 feet below the land surface. Using these limitations and provided
that sufficient water is available from precipitation, it was determined that approximateiy 1.5
percent of the average annual precipitation falling on the outcrop (effective recharge) can be
transmitted through the Trinity Group aquifer to supply the assumed withdrawals on a sustained
basis (Price, 1979).

Within and west of the main aquifer in the Brazos, Trinity, and Red River basins, as well as in

the Colorado River basin, are outliers of surficial deposits of sand, gravel, and limestone which
also contain usable quality ground water. These aquifers are also considered a part of the Trinity
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Group aquifer. These are located in Callahan, Coleman, Taylor, Runnels, Nolan, Mitchell, and
Coke Counties. The annual effective recharge for these areas was determined as follows.
Previously, an effective recharge rate of 1.58 percent of the average annual precipitation was
determined for the limestones of the Concho, San Saba, and north Llano River drainage basins.
This recharge rate was applied to those areas where the Antlers was overlain by limestone. In
areas where sandstone was present in the outcrop and was generally less permeable than the
limestone, the percentage for effective recharge was reduced to 1.5 percent of the average
annual precipitation (Muller and Price, 1979).

Although there are minor areas in which the Antlers Formation is overlain by limestone
(Fredericksburg Group) within Callahan County, these areas are considered insignificant and a
recharge rate of 1.5 percent of the average annual precipitation was applied to the entire
Cretaceous outcrop area (Figure 5). Using these data, the total annual effective recharge to the
Antlers Formation within Callahan County was estimated to be about 5,400 acre-feet (6.66 hm?3).
Approximately 1,500 acre-feet/year (1.85 hm3/yr) of this is available in the Brazos River basin
and about 3,900 acre-feet/year (4.81 hm3/yr) in the Colorado River basin. In the Clyde-Oplin
area, the estimated annual effective recharge is about 2,400 acre-feet (2.96 hm?®)with about 640
acre-feet/year (0.789 hm3/yr) being available in the Brazos River basin and about 1,760 acre-
feet/year (2.17 hm3/yr) available in the Colorado River basin. In the Cross Plains area, about
3,000 acre-feet (3.70 hm?3) is available annually as effective recharge with approximately 850 and
2,150 acre-feet (1.05 and 2.65 hm?) being available annually in the Brazos and Colorado River
basins, respectively.

Within Callahan County, natural discharge of ground water is through the many springs or
seeps which flow into the tributaries of streams which make up the major drainage system of the
county (Figure 5). Most of these streams are wet-weather streams only. Some springs discharge
ground water directly into the numerous livestock tanks which surround the outcrop of the
Antlers Formation (Figure 5). Ground water discharge is in the same direction as the ground-
water movement described in a previous section of this report. Some natural discharge from the
Antlers is most probably lost to the underlying Permian beds through interformational drainage.
Some alluvial deposits along the major streams are probably recharged by waters discharging
from the Antlers. The numerous wells located on the principal outcrops of the Antlers constitute
many points of artificial discharge. The amount of ground water naturally discharging from the
Antlers is unknown.

Chemical Quality

During this and previous investigations, 308 water samples were collected for chemical
analysis from wells, springs, and test holes yielding ground water from the Antlers Formation. A
tabulation of these analyses is shown in Table 7 with their locations shown on Figure 22.

For the most part, ground waters derived from the Antlers are of good chemical quality. The
majority of samples collected from the aquifer were low in dissolved solids. However, based on
the range in dissolved solids, the water would be classed as fresh to very saline. Analyses indicate
wide variations in the range of principal chemical constituents in the water. Usually, ground
waters obtained from this aquifer contained excessive hardness and, locally, some were high in
dissolved iron content. Chloride, sulfate, fluoride, and nitrate concentrations were within recom-
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mended limits in the majority of the samples. Additionally, most ground water was suitable forthe
irrigation of all crops normally grown within the county.

Dissolved-solids contents of fresh to very saline ground waters collected from the Antlers
ranged from 134 to 16,923 mg/I. The following table shows a breakdown of the various ranges of
dissolved solids.

Range in
dissolved Number Percent
solids of of total
{mg/1} analyses analyses
B0O or less 139 45
501 to 1,000 110 36
1,001 to 2,000 47 15
2,001 to 3,000 7 2
over 3,000 b 2

Eighty-one percent of the samples collected contained less than 1,000 mg/| dissolved solids
and 17 percent contained water which ranged from 1,001 to 3,000 mg/ | dissolved solids which
would be termed slightly saline in quality. Up to 1,000 mg/i dissolved-solids content is permitted
for public supplies (Texas Department of Health, 1977). This is also the suggested upper limit for
domestic use; however, waters with higher dissolved-solids content than this have been used for
extended periods of time without any apparent ill effects. Normally, ground waters containing
greater than 2,000 mg/i are not recommended for drinking purposes. :

Concentration ranges of the principal chemical constituents, exclusive of obviously contami-
nated waters, found in ground waters of the Antlers Formation are as follows:

Constituent Range (mg/|)
Iron 0.0to 4.8
Calcium 13 to 435
Magnesium 2 to 234
Sodium 3 to 650
Potassium <1 to 32
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Constituent Range {mg/I)

Bicarbonate 30 to 840
Sulfate 3 to 560
Chloride : 2 to 1,050
Fluoride < .1to 5.3
Nitrate < .4to 135

It is apparent from these ranges that the quality of Antlers ground water is fairly variable.
However, the waters are usually of much better quality than the quality of water found in younger
Recent alluvium or older Permian rocks (Table 7).

Ground waters collected from the Antlers Formation had total hardness values ranging from
89 10 6,610 mg/|. Three samples {1 percent) contained 61 to 120 mg/| and, therefoere, would be
classed as moderately hard. Eight samples {3 percent) ranged from 121 to 180 mg/l and are
classified as hard water. The remainder of the samples, or 96 percent of the total, are classified as
very hard water.

fron in comparatively small amounts is derived primarily from the soils and sediments
through which the water passes. Upon exposure to air, water containing only a smail amount of
iron leaves a reddish residue or stain. For this reason, ground waters containing excessive
amounts of iron{greater than 0.3 mg/I} are objectionable for domestic and some industrial uses.
The iron content was determined on 15 samples collected from the Antlers and ranged from 0.00
to 4.8 mg/I. A total of 13 samples, or 87 percent, contained iron within the recommended limits.

When either chloride or sulfate concentrations are present in amounts above the recom-
mended upper limit of 300 mg/|, ground waters taste either “salty’’ or "gyppy”. respectively.
Chloride concentration of Antlers ground water ranged from 2 to 10,500 mg/1 with 88 percent of
308 samples collected containing less than the recommended upper limit. The range in sulfate
content was from 3 to 1,450 mg/|. Ninety-four percent of the 308 samples analyzed contained
less than the recommended upper limit.

Fluoride content of ground waters collected from the Antlers Formation ranged from less
than 0.1 to 5.3 mg/I. Based on an annual average maximum daily air temperature within the
county, which varies from 76.2 to 78.2 °F (24.6 to 25.7 °C), the maximum recommended upper
limit for fluoride would be 1.6 mg/1. Atotal of 271 of 305 samples collected (92 percent} contained
less than the recommended upper limit.

Consumption of ground water containing excessive nitrate can have harmful effects on both
humans and livestock. Adult humans can tolerate much more nitrate in drinking water than
babies, but prolonged illness and even death can occur when the nitrate concentration is high
enough and the water is consumed over a long enough period of time. Burden {1961} concluded
that the average lethal dose for a 140-pound adult is between 80 and 300 milligrams of nitrate per
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kilogram (2.205 pounds) of body weight. Maximum recommended limits for nitrate for humansis
an upper limit of 46 mg/l, and the upper limit for livestock water is 220 mg/l; however, there
should be concern for animals when the nitrate content reaches 100 mg/i {Texas Department of
Health, 1977 and Burden, 1961).

Out of a total of 308 Antlers water samples collected, 28 samples or 9 percent contained
nitrate in excess of the recommended upper limit of 45 mg/1 {Table 7). The nitrate content in all of
the samples ranged from less than 0.4 to 1,050 mg/I.

Many of the well waters that contain excessive amounts of nitrate are possibly contaminated
due to the effects of sewage from nearby septic tanks or animal wastes from barnyards. This:
would account not only for high concentrations of nitrate but would alsobe an explanation for part
of the increase in chloride concentration as the two are associated (Hem, 1959, p. 118).

Boron, necessary for crop growth, is not known to affect the use of water for purposes other
than irrigation. Excessive amounts of boron are highly toxic to plants and render water unsuitable
for irrigation. A boron concentration as high as 1.0 mg/| is permissible for irrigation of sensitive
crops such as deciduous fruit and nut trees; as high as 2.0 mg/| for semi-tolerant crops such as
most small grains, cotton, potatoes, and other vegetables; and as high as 3.0 mg/1 for tolerant
crops such as alfalfa and most root vegetables. The boron content of 204 samples from selected
welis inthe Antlers Formation ranged from 0.04 to 2.2 mg/|. A tabulation of the boron content of
Antlers waters follows:

Range in boron Number of Percent of
content (mg/1) analyses total analyses
Oto1 ..0 202 99
1.11t020 1 .5
. 21t03.0 1 .5
over 3.0 0 0

Main crops grown in Callahan County are peanuts, small grains, and pecans. Pecans are a
sensitive crop and can tolerate aboron content up to 1.0 mg/I. Grains are semi-tolerant crops and
can stand boron content up to 2.0 mg/|. Peanuts are classed as a tolerantcrop and they can stand
a boron content up to 3.0 mg/I. Therefore, most irrigation waters pumped from the Antlers
Formation can be used without concern for toxicity due.to boron.

A widely used system for determining the quality of irridatioh waters is shown in Figure 10

and is based on the salinity hazard as measured by the specific conductance and the sodium
(alkali) hazard as measured by the SAR (U.S. Salinity Laboratory Staff, 1954, p. 69 - 82). Plots of
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0 2 3 4 56781000 2 3 45000 representative Antlers Formation waters are
Ble| o | | shown on Figure 17. All but 39 of the 229
N 2 | e samles po i samples of Antlers ground water fail within
3 I . - N
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2|12t .l O o b e 0 2000 ] sodium-hazard class S81. The importance of
ol ] these classes is shown in Table 3.
NN & 20f i ' _
2 2t . Of 300 Antlers samples for which percent
L '8\ . ] sodium was calculated, 296 (99 percent)had a
2 % ¥l 5 'L ] percent sodium of 60 or less and 4 samples
. ger \ . had a percent sodium greater than 60. Irriga-
gm s \ tion waters with a percent sodium of 60 or less
™ £ \_ ] and a fow bicarbonate content are usually
2 8;\ \.\_ satisfactory. When the percentage is greater
- \ 3 than 60, the sodium hazard becomes progres-
- &6 . i
ga L \ L sively greater.
4 L] .a '. - i'\'..<
i ‘ - -] . . . - ’ .
& . 7Y % i Following irrigation, the soit dries and the
- Rl T soil solution becomes progressively more con-
&, C°gf“°”“"‘¥‘ mgmhmm ‘Egg")&’ ot 2"::: centrated. This condition creates a tendency
Tow mediam hrah very high for the less soluble compounds to precipitate
Solinity fazard from solution. Both calcium and magnesium
Figure 17.—Classification of Antlers Formation carbonate, being less soluble than sodium
Water Used for Irrigation carbonate, may precipitate with drying. This

precipitation results in an increase in the pro-
portion of sodium in solution. The bicarbonate ion is the source of carbonate which makes the
precipitation possible. Conditions favoring precipitation and the extent to which calcium and
magnesium carbonates will precipitate are not fully understood. However, waters containing
1.25 to 2.5 me/I (milliequivaients per liter} of residual sodium carbonate (RSC) are considered
marginal and those containing greater than 2.5 me/| probably are unsafe for irrigation use. The
equation for calculating RSC is contained in Tabte 2, and RSC values for ground waters in
Callahan County are shown in Table 7. Atotal of 293 samples out of 302 considered or 97 percent
contained less than 1.2b me/| and, therefore, almost atl of the sampled wells pumping from the
Antlers produce waters which are satisfactory for irrigation insofar as the RSC is concerned.

Historical Changes in Water Quality

The quality of water derived from the Antlers in Caliahan County, as well as from other
water-bearing units, varies greatly (Table 7 and Figure 9). Even with this exhibited wide range in
quality, some of the waters sampled during this study appear to have been altered. Both natural
and artificial means contribute to the alteration of the chemical quality of ground water.

Natural alteration occurs when water dissolves minerals from the rocks through which it
percolates or over which it flows. In Callahan County natural alteration is evidenced by locally
high concentrations of calcium and magnesium. Many wells also vield water extremely high in
bicarbonate. These constituents are probably derived from dolomites and limestones which are
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present in rocks of Cretaceous age within the county. Ground waters found in Permian undiffér-
entiated and Quaternary or Recent alluvium also contain high concentrations of the above
constituents which suggests that much of the waters found in these aquifers may have been
derived from the Antlers Formation.

Artificial alteration of ground-water quality may be by biological or chemical means. The
positioning of wells near, or downslope from, septic tanks and livestock feedlots or barnyards may
result in biological contamination. The presence of an abnormally high nitrate concentration in
the water locally is usually suggestive of biological contamination.

Alteration of ground water by chemical means may be associated with the production of oil
and gas, or may result from improperly constructed industrial waste-disposal wells. Produced
brines as a potential source of ground-water contamination will be discussed in a later section of
this report. The locations of several wells and springs which show evidence of possible brine
contamination are shown on Figure 21,

Figure 18 contains a series of radial-pattern diagrams which illustrate the relative concentra-
tions of dissolved minerals in native ground water, in water from selected apparently contami-
nated wells, and in a typical oil-field brine which was produced with oi! or gas ata nearby location.
The percent of each major chemical constituent—calcium {Ca), magnesium (Mg), chloride {Cl),
sodium (Na), potassium(K), sulfate (804}, and bicarbonate {HCO3)—is plotted on radial coordinates
and the plots connected. The shape of the patterns thus illustrates the similarities and differences
between the chemical analyses. The similarity of the plots on native ground water should be
noted. This suggests that much of the ground water present in the minor aquifers may have been
derived from discharge from the Antlers Formation. Although several indications of apparent
contamination are still evident in Callahan County, efforts have been and are being made by the
Texas Raiiroad Commission and the many petroleum operators to eliminate contamination of the
surface water, soil, and ground water by oil-field brines and hydrocarbons.

Changes tn native-quality water have occurred in some areas underlain by the Antlers
Formation. Historical quality data, when present, are included in Table 7 to indicate the location
and the amount of change which has occurred. A total of 52 wells or springs sampled for chemical
analysis in earlier investigations were resampled during this investigation. Forty-four of these
derived their ground waters from the Antlers. Considering only the Antlers samples, 16 of the
recent samples showed essentially no change in chemical quality, and 16 exhibited improvement
in overall quality. Nine samples showed only slight to moderate deterioration, and three exhibited
significant worsening of quality.

Many wells contain water in which the nitrate concentrations are greater thanthe upper limit
recommended for drinking purposes (Table 7 and Figure 22}). Several Antlers wells are also
thought to have been altered due to the presence of oil-field brines as the ground water contained
an abnormaily high content of chloride and dissolved solids, as well as sodium (Table 7, Figures 18
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and 22). The dissolved solids, chloride, and nitrate content of apparently contami nated water from
35 wells and 3 springs producing from the Antlers are as follows:

Dissolved solids Chloride Nitrate
Well {mg/1) __{mg/1) {mg/1)
30-36-603 688 89 84
611 1,511 371 284
810 - 2,250 860 14
933 8,560 - 3910 < A4
37-406 1,326 196 446
509 (Spring) 16,923 10,500 < 4
705 1,895 620 12
740 (Spring) 1,481 580 < 4
815 1,084 281 135
44-102 2,034 830 | 85
205 2,056 1,050 31
301 | 671 67 ) 104
401 693 76 104
503 1,146 246 227
504 (Spring) : 1,969 550 1.5
601 2,210 1,020 | 18
702 | 721 o 99 52
503 | 1,667 . 420 <2
45-901 1,776 730. < 4 |
46-703 359 37 62

g1 2717 . 970 1080
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Dissolved solids Chloride Nitrate .

Woell {mg/1) (mg/1) {mg/I)
30-47-701 904 130 242
52-702 1,222 373 113
902 2,361 940 39

54-102 2,873 1,050 < 4
204 2,109 600 121
605 482 58 108

611 2,287 930 35
55-302 652 45 189
801 1,225 236 311

803 3,105 1,490 < 4
. 804 1,090 264 80
806 4,097 1,690 22
927 733 69 168
63-311 2.656 890 32
312 734 132 144
| 313 771 100 183
607 1,802 800 12

Ground Water Available for Development

Several hydrologic and economic factors determine the amount of water available for devel-
opment from the Antlers Formation in the county. The major hydrologic factors are the volume of
water in storage, the rate of recharge to the aquifer, and the ability of the aquifer to transmit
water. The main economic factors are the number and cost of welis required to produce the
maximum amount of water.

The amount of water in storage within the Antlers Formation is determined by the aerial
extent of the water-bearing unit, its saturated thickness, and its porosity.
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As has been previously stated, the Antlers Formation occurs within the county as two
separate deposits which are located in the Clyde-Oplin and Cross Plains areas {Figure 5). These
two developments currently support irrigation and municipal pumpage and have potential for
limited additional development.

In order to evaluate the future availability of Antlers ground water in Callahan County, a
saturated thickness map (Figure 19) was prepared from information shown on the water-table
map of the Antlers Formation for the winter of 1970-71 (Figure 13) and the contour map of the
base of the Antlers Formation (Figure 12). The total volume of saturated deposits in both the
Clyde-Oplin and the Cross Plains areas was computed to be about 4.18 million acre-feet (5,155
hm3) with about 1.36 million (1,675) and 2.82 million acre-feet (3,479 hm?3) being present in the
Clyde-Oplin and Cross Plains areas, respectively. The greatest saturated thickness is presentin
the Cross Plains area where it reaches an estimated 90 feet (27 mj}in an area about 3 miles (4.8
km) northeast of the community of Rowden (Figure 19). There are several other localities in the
Cross Plains area where the Antlers has saturated thicknesses which reach or exceed 50 feet{156
m). Within the Clyde-Oplin area, saturated thicknesses are much less. Over most of the area, they
are usually on the order of 40 feet(12 m) or less. An exception to this is in an area west-southwest
of the community of Denton and near the Taylor County line where the saturated thickness
reaches a maximum of about 75 feet (23 m).

Hydrologic and physical properties of the rocks and soils of the Antlers Formation in
Callahan County were estimated using stratigraphic tests and drillers’ logs compiled for this study
together with data derived from previous ground-water studies relating to the Antlers and the
Trinity Group. These data indicated that the average specific yield {coefficient of storage sincethe
aquifer is under water-table conditions) of the Antlers is about 20 percent. If this average specific
yield is representative, then only about 836,100 acre-feet {1,031 hm?) is theoretically available
from storage in both areas of Antlers outcrop within the county. About 271,800 acre-feet (3356
hm?3) is available in the Clyde-Oplin area and about 564,300 acre-feet (696 hm3}is available inthe
Cross Plains area. To dewater these areas completely would be impractical because the yields of
wells fall off rapidly as the saturated thickness of the aquifer is greatly reduced. It also would
require constant year-round pumpage. This is not economically feasible, nor is there a need for
the water during the fall and winter months. Therefore, if it becomes necessary to dewater the
aquifer, the realistic amount which can be recovered from storage is approximately 75 percent of
the amount available from storage or about 627,100 acre-feet (773.2 hm3)inthe outcrop areas of
the Antlers within the county. This would amount to about 203,800 acre-feet (251.3 hm3}in the
Clyde-Oplin area and about 423,300 acre-feet {621.9 hm3) in the Cross Plains area.

The amount of water that can theoretically be developed annually is limited by the amount of
efféctive recharge to the aquifer. During years of drought, discharge can exceed recharge with the
deficit being pumped from storage. This condition can existonly temporarily, or until the supply in
storage is exhausted. Fortunately droughts are eventually interrupted by years in which precipita-
tion is normal or above normal. During periods in which recharge exceeds dlscharge ground
water previously removed from storage is partly or completely replaced.

As discussed in a previous section of this report, the total annual effective recharge to the
Antlers in Callahan County was estimated to be about 5,400 acre-feet per year (6.66 hm?2/yr).
Theoretically, this amount would be available annually for development by wells. However, it
would be impractical to intercept all of this water. To do this would require capture by wells of all
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natural discharge Natural discharge, in part, supports vegetation growth and streamflow. It is
possible to capture enough of this discharge during the summer months, however to reduceail of
iocal streamflow.

The largest use of ground water in Callahan County is for irrigation (Figure 11}, which is
confined mainly to the spring and summer months. Year-round pumping for this purpose is both
uneconomical and unnecessary. During the fall and winter menths much natural discharge
would not be captured. However, it does not seem unreasonable to assume that haif of the annual
effective recharge to an aquifer can be economically captured on an annual basis. If this assump-
tion is correct, then approximately 2,700 acre-feet {3.33 hm?} could be economically captured
annually by pumping wells. In 1978, an estimated 1,900 acre-feet{2.34 hm?) was pumped for all
uses within the county. Thus, approximately 800 acre-feet per year (0.986 hm3/yr) of additional
ground water could be realistically developed from the Antlers Formation within the county.

Even though additional amounts of water could be developed from the Antlers in Callahan
County under conditions existing at the time of this study, maximum development would require
numerous low-capacity wells. The saturated part of the formation is relatively thin over much of
the area (Figure 19), and in these areas, the formation will not produce large quantities of water
from single wells. Only in the areas of thickest saturation should wells be expected to produce
larger volumes.

Many areas of the Antlers have a very limited areal extent as well as very little saturated
thickness. This is especially true in the northern part of the Clyde-Oplin area. During prolonged
drought with reduced recharge and declining water levels due to the inability of the aquifer to
transmit large volumes of water, well yields may decline and, if the drought is of very long
duration, wells may fail. This would normally be expected to occur first in the areas with less
saturated thickness (Figure 19}.

Possible Areas of Future Development

Generally, the most desirable areas for development of ground-water supply from the Antlers
coincide with those areas of greatest saturated thickness {(Figure 19). In these areas, the basal
sands and gravels which are thickest and most permeable are generally associated with the
structural lows or “valleys” in the erosional surface upon which the Antlers was deposited
{(Figure 12). The most promising areas for future irrigation or municipal development are generally
those in which the saturated thickness exceeds 30 feet (9 m), although reliable irrigation wells
have been developed in areas having less than this amount. In times of drought, excessive
pumping may result in failure of wells having a thin saturated thickness. Within Caliahan County,
the Cross Plains area has greater possibilities for future irrigation or municipal development since
greater saturated thicknesses are present. Locations inthe Clyde Oplin area could be selectively
chosen, however,

Therefore, when selecting sites for future irrigation or municipal wells, Figures 22 and 19
should be used to select areas of greater saturated thickness and limited well development. Less
care is required for selecting sites for domestic and livestock wells, but it is advisable to drill
through the entire section of the Antlers Formation at a location having the greatest saturated
thickness.
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Other Water-Bearing Units

~ In addition to the primary aquifer, minor amounts of ground water also occur in Permian rocks
and in Recent alluvium of Quaternary age.

The amounts of ground water used from these hydrologic units, as well as that available for
possible future development, is considered to be small and insignificant. Well yields are also of
questionable reliability. Ground water derived from these sources is known to be used for
domestic or livestock purposes only,

Permian Rocks Undifferentiated

As previously stated, hydrologic units yielding only minor amounts of ground water from this
system were collectively considered tp be producing from the Permian rocks undifferentiated
aquifer. The geologic characteristics of this aquifer are discussed in a previous section entitled
“Geology as Related to the Occurrence of Ground Water.”

Only 14 wells and 3 springs which yielded water from this hydrologic unit were inventoried
during this study. These amounted to about 3 percent of the total number of wells and springs
inventoried {Table 7 and Figure 22}.

Extent of the Aquifof

Permian rocks crop out over most of the surface area of Callahan County (Figure 5). Two
separate outcrops of the Cretaceous Antlers Formation cover a fairly extensive area of the
Permian. Additionally, insignificant deposits of Recent alluvium, found along the tributaries of the
major drainage system, also cover small areas of its surface. Individual members of the aquifer
which dip west-northwest at approximately 40 feet per mile (7.6 m/km), crop out in belts of
various widths trending in a northeast-southwest direction {Figures 23, 24, and 25).

Ground-Water Source, Occurrence, and Movement

Ground water found in Permian rocks is derived mainly by the infiltration of stream runoff,
precipitation on the outcrop, and by limited interformationa! leakage from water-bearing deposits
of Quaternary and Cretaceous age which overlie the individual limestone units. Precipitation is
probably the major source of ground water found in the few sandstone members.

Occurrences of ground water in this hydrologic unit are believed to be cd_nfined tolocal zones
of permeability in fractures and solution channels at or near the outcrop. The areas most favorable
for well development are near the major streams and their tributaries.

Water present in Permian rocks is generally thought to be under water-table conditions.
However, in some remote cases, there may be ground water under artesian conditions. The
movement of ground water within the aquifer is downdip and toward discharge areas. Natura!
discharge areas are unknown. Several domestic and livestock wells are pumping from this aquifer
and some movement is toward these areas of discharge.
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Changes in Water Levels

Limited historical data are available on the Permian rocks undifferentiated aquifer concern-
ing water-level fluctuations. However, six wells completed in various members of the hydrologic
unit were measured in the spring and fall of 1940 and again in the spring of 1971. Five wells
exhibited a net rise in water level during this period, ranging from 2.57 feet {0.78 m) in well
30-61-201 to 16.37 feet (4.99 m) in well 30-46-401. This was an average annual rise in water
level of 0.08 foot {0.02 m) and 0.54 foot (0.16 m), respectively. One well (30-564-403) reflected a
net decline in water level of 3.26 feet (0.99 m} or 0.11 foot per year {0.03 m/yr) during this same
period {(Table 5).

Recharge and Discharge

Recharge to the Permian rocks undifferentiated aquifer is dependent on rainfall. Much of the
recharge is from streams which cross the aquifer’s individual units. Interformational leakage
from Cretaceous and Quaternary deposits overlying the Permian rocks provides additional
recharge. Precipitation falling directly on the very limited outcrop of the individua!l units of the
aquifer provides some recharge. information is lacking to provide an estimate of the amount of
recharge; however, it has exceeded discharge as reflected by the net rise in water levels since
1240 in five of six wells (Table 5).

Only two areas of natural discharge from this aquifer are known. These are springs 30-44-
308 and 30-53-101 which were flowing an estimated 1 and 8 gal/min (0.063 and 0.505 1/s),
respectively. Undoubtedly, there are other unknown areas of natural discharge. Artificial dis-
charge is through the limited number of wells which pump from the aquifer.

‘Chemical Quality

Twenty-one representative samples of ground water from Permian rocks were collected for
chemical analysis during this and previous investigations. These samples were collected from 13
selected wells, 1 test hole, and 3 springs located within the county. Only limited amounts of
ground water are available from the individual members which make up this hydrologic unit. The
water quality is variable, and the wells are scattered throughout the county. The dissolved-solids
content of the samples ranged from 149 to 39,600 mg/I and the waters are classed as fresh to
brine. The following table shows the number of analyses within certain ranges of dissolved-solids
content:

Range in
dissolved- Number Percent
solids of of total
{mg/1) analyses .analyses
b0O or less 7 33
501 to 1,000 7 33
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Range in -

dissolved- Number Parcent
solids of of total
(mg/1) analyses analyses

1,001 to 2,000

12,001 to 3,000

over 3,000

5 24
1 5
1 5

Variations in the chemical quality are reflected in the concentrations of some of the principal
chemical constituents found inthe samples. Sulfate concentrations ranged from 6 to 3,960 mg/|
and chloride from 11 to 21,900 mg/I. In both cases, 81 percent of the samples contained less
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Figure 20.—Classification of Water From Recent
Alluvium and Permian Rocks Used for frrigation

than 300 mg/|. Fluoride content ranged from
0.1 to 2.0 mg/| with 95 percent of the samples
being below the recommended upper limit of
1.6 mg/|. Nitrate ranged from less than 0.4 to
480 mg/| with 38 percent of the samples con-
taining above the maximum recommended
value of 45 mg/|l. Total hardness ranged from
116 to 15,600 mg/l, and 95 percent of the
samples contained ground waters which were
classed as very hard. For concentrations of the
above constituents in individual wells, as well
as other constituents, consuit Table 7.

Even though the quantity of ground water
in Permian beds is believed to be inadequate
for irrigation purposes, the water is of suitable
quality for such use. Figure 20 gives the
classes of the waters, Table 3 describes the
classes and restrictions, and Table 2 contains
other chemical parameters used to determine
the suitability of ground waters for irrigation.

Recent Alluvium

The Recent alluvium of Quaternary age is
a fairiy reliable source of minor amounts of

ground water for domestic and livestock purposes. The alluvial deposits are found in the flood-
plains of the major tributaries of streams which make up the surface drainage system of Caillahan
County. The “Geology as Related to the Occurrence of Ground Water” section of this report
discusses the geologic characteristics and extent of the aquifer.

A total of eight wells and three springs, or about 2 percent of the wells and springs which
were inventoried during this study, produced ground water from this aquifer.
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Ground-Water Source, Occurrence, and Movement

The source of the ground water is precipitation that falls directly on the alluvium outcrop and
discharge from other water-bearing units into the alluvial deposits along the streams. Principal
occurrences of ground-water supplies in the alluvial deposits are usually found near the major
streams. Movement of the ground water found in Recent alluvium is usually toward the main

_stream channel where it is discharged.

Changes in Water Levels

Generally, water-level fluctuations within the Recent alluvium vary greatly with rainfall and
with the rise and fall of water in the streams. During periods of runoff following rainfall, a
temporary rise in the water level occurs due to seepage from the stream into the aquifer.
However, when the runoff has passed, the water level in the stream is again below that in the
aquifer and the water flows back into the stream.

A total of five wells provided historical data regarding possible water-level changes in the
Recent alluvium. These were measured during the spring and fall of 1940 and again in the winter
of 1970 and the spring of 1971. Four of the wells exhibited a net rise in water level during this
pertod, ranging from 0.85 foot {0.26 m) in well 30-47-906 to0 4.60 feet(1.40 m)inwell 30-63-209.
The average annual rise in water level in these wells was 0.03 foot{0.01 m}and 0.15 foot (0.05 m),
respectively. Well 30-63-103 reflected a net decline in water level of 2.12 feet {0.65 m) or 0.07
foot per year (0.02 m/yr) during this same period ({Table 5).

Recharge and Discharge

Recharge to the Recent alluvium is partly from stream runoff and flooding which results from
precipitation upstream. Recharging from stream runoff is usually temporary since most of this
recharge is bank storage only and the water flows back into the streams after the runoff recedes.
However, during flooding, water often covers the entire floodplain, and at this time considerable
recharge takes place. Much recharge aiso is received by seepage from the Antlers Formation
which occasionally is in direct contact with the Recent alluvium {Figure 5). Data are not available
to estimate the amount of annual effective recharge.

Natural discharge from the Recent alluvium is directly into the main channels of the tributar-
ies of the major streams within the county. Three Recent alluvium springs were located and
inventoried during this investigation. Many areas of natural discharge were undoubtedily not
located; however, the three springs had estimated flows of 3 {0.189), 5 (0.315), and 10 gal/min
(0.631 1/s). The limited number of wells which pump from the Recent alluvium provide artificial
discharge from the aquifer.

Chemical Quality
Eight wells and three springs were located which produce or have produced water of usable

quality from the Recent aituvium in Callahan County. Eight water samples were collected during
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this or previous studies on four wells and two springs. The results of these analyses are tabulated
in Tabie 7.

Water from wells or springs deriving their water from Recent alluvium is of much poorer
quality than that found in other water-bearing units of the county. The range in the dissolved-
solids content of water collected during this and previous studies was from 370 to 9,200 mg/l.
These waters would be classed as fresh to moderately saline. Only 25 percent of the samples
contained 1,000 mg/1 or less. The number of samples falling within various ranges are shown as
follows:

Range in
dissolved- Number Percent
solids of of total
(mg/1) analyses analyses
h0O or less 1 125
501 to 1,000 1 1256
1,001 to 2,000 1 125
2,001 to 3,000 2 25
over 3,000 3 375

Ranges in concentration of the major chemical constituents which follow reflect the wide
variations in the chemical quality of Recent alluvium ground waters:

Constituent Range (mg/|)
Calcium 130 to 1,150
Magnesium 30 to 497
Sodium | 89 101,810
Bicarbonate 194 to 476
Sulfate < 10 to1,450
Chloride 28 05,700
Fluoride 3to 1.7
Nitrate < A4to 136
Total hardness 293 104,270
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The quality of Recent alluvium ground waters can be generally summarized as follows.
Thirty-eight percent of the samples contained greater than 300 mg/| suifate and 62 percent
contained greater than 300 mg/| chloride. These samples would have “'gyppy” or “'salty’’ tastes,
respectively. Fourteen percent of the samples contained both fluoride and nitrate above the
recommended limits of 1.6 and 45 mg/|, respectively. Water from all of the samples would be
classed as very hard.

Chemical analyses of four water samples collected from wells developed in the Recent
alluvium were available for use in determining its suitability for irrigation; however, only two
samples were within the limits of salinity and sodium hazards shown on Figure 20. These two -
samples fall within salinity hazard classes C3 and C4 and sodium hazard class $2. The impor-
tance of these classes is shown on Table 3. The Recent alluvium does not contain sufficient
volumes of ground water to permit large-scale irrigation.

SURFACE-CASING RECOMMENDATIONS FOR
WATER-QUALITY PROTECTION

The Texas Department of Water Resources provides recommendations to oil and gas opera-
tors and the Railroad Commission of Texas concerning the depth to which usable quality ground
‘water should be protected in drilling for oil and gas. The authority for participation by the
Department in this surface-casing program is derived from rules promulgated by the Railroad
Commission under authority given that agency by statutes dealing with the regulation of drilling
and production activities of the petroleum industry.

Statewide Rule 13 of the Railroad Commission of Texas requires that operators obtain a |etter
from the Texas Department of Water Resources recommending the depth to which fresh-water
strata should be protected when drilling for oil or gas if the lease or area is not covered by field
rules or lease recommendations. The Railroad Commission’s Rule 8 requires that all fresh-water
strata be protected in drilling, plugging, or production activities.

In carrying out its duties under Rule 13, the Texas Department of Water Resources maintains
technical data files, upon which to base fresh-water protection recommendations in all areas of
the State, and for preparing these recommendations for operators contem plating drilling oil or gas
tests. The depth to which ground water of usable quality should be protected, which is recom-
mended in a given area, is based on all pertinent information available to the surface-casing
program staff at the time the recommendation is given. Recommended depths in any one area
may, therefore, be revised from time to time as additional subsurface information becomes
available,

Known depths of wells producing usable water, or depths of wells which formerly produced
water of usable quality, such as domestic, municipal, industrial, livestock, or irrigation wells, are
of primary importance in determining the depth of usable water, Electric or gamma-ray neutron
logs run on oil and gas tests are used in many areas to determine the depth to the base of usable
quality ground water. Surface elevation is given special consideration when a recommendation is
given in an area that has moderate to high surface relief, as is common to portions of Callahan
County. This consideration is imperative when the slope of the land surface does not conform to
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the dip of the underlying rocks because of the danger that poor quality water will cause contami-
nation of surface and ground water by moving along the dip of the beds to fresh-water zones or.to
points of discharge in stream channels. This information is interpreted in the light of available
knowledge of the geology and ground-water hydrology available in the area involved.

PRODUCTION AND DISPOSAL OF OIL-FIELD BRINE

Areas of Disposal, Disposal Methods, and Quantities

in 1962, and again in 1968, the Railroad Commission of Texas and the Texas Department of
Water Resources or its predecessor agencies cooperated in the statewide collection and tabula-
tion of information submitted by oil and gas operators concerning the 1961 and 1967 oil-field
brine production and the methods used for its disposal. Figure 21 delineates the areas of disposal,
quantities of brine disposal, and methods of disposal within the county. The areas of disposal,
listed numerically 1 through 27 on Figure 21, were determined by outlining the areas of greatest
concentration of producing oil and gas wells. No attempt is made to separate the individual oil or
gas fields; however, care was taken not to include parts of a field in more thanone area. Statistics
on brine disposal for individual oil and gas fields for the years 1961 and 1967 are tabulated in
Table 8 by area. '

Brine is disposed by injection, surface pits, or miscellaneous methods. Waters disposed by
injection are placed into the subsurface through the salt-water injection wells of a waterflood
operation, through salt-water disposal wells, or those injected into a non-producing subsurface
zone of a presently producing oil well. Waters listed under pits are those which are placed into
open surface disposal pits. Waters listed under miscellaneous disposal are those which are
disposed of by any other method, mainly through hauling by trucks to salt-water disposal or
waterflood injection wells in other areas.

As of January 1, 1968, disposal of brine into pits had been discontinued in areas 1 through 5,
7. 8, 10 through 15, 17, 18, 20 through 24, 26, and 27. Disposal into pits had been drastically
reduced in all other areas except areas 16 and 19 where considerable amounts were still being
disposed of by this method (Table 8).

The alternate method of disposal, in most cases, has been by injection. A comparison of the
volume and methods of disposal in 1961 and 1967 shows thattotal brine production in the county
has increased but the total quantity of brine disposal in surface pits has decreased (Table 8). The
total brine production in Callahan County in 1961 was about 5.52 million barrels (887,700 m3}
compared to over 8.74 million barrels (1.39 million m3) producedin 1867. The amount disposed of
in pits during 1961 was about 237,500 barrels (37,760 m3) or 4.30 percent of the total as
compared to almost 13,500 barrels (2,146 m?) or 0.15 percent of the total in 1967. Disposal by
injection into wells in 1961 was about 5.28 million barrels (839,600 m?) or 95.67 percent and in
1967 was about 8.73 million barrels {1.39 million m?)or 99.84 percent. Miscellaneous disposalin
1961 and 1967 was 1,664 barrels (264.6 m?) and 183 barrels (29.1 m3), respectively. This was
0.03 percent of the total in 1961 and 0.01 percent of the total in 1967. For a comparison of the
various methods of disposal, area by area and field by field, for 1861 and 1967 consult Figure 21
and Table 8.
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- Chemical Quality of Produced Brines

Table 9 is a tabulation of the chemical analyses of some oil-field brines in Callahan County.
The brines have, for the most part, the same ions present that are present in water from wells
used for municipal, industrial, irrigation, and livestock supplies. However, the calcium, chloride,
magnesium, and sodium ions are present in much greater concentrations in the brines. The
content of dissolved solids is also much higher in the brines, ranging from 60,500 to 195,000
ppm. The concentrations of various ions in the tabulated brines range as follows:

Calcium (Ca) 1,700 to 15,100 ppm
Chloride {Cl} 33,800 to 109,000 ppm
Magnesium. {Mg) 362to 2,856 ppm
Sodium (Na) 20,010 to 49,400 ppm

Produced Brine as a Potential Source of Ground-Water Contamination

Ground water is often subjected to contamination from various sources, and a major poten-
tial source of contamination is the improper disposal of oil-field brines. Prior to the advent of the
- statewide no-pit order, instigated by the Texas Railroad Commission, and which became effective
on January 1, 1969, there was possibly considerable ground-water pollution caused by the
disposal of produced brines in open, unlined surface-disposal pits. Even though much evapora-
tion took place in these pits, if soil conditions were conducive, there was considerable percolation
or seepage of these brines downward, to the water table, resulting in the contamination of the -
native ground water. Occasional overflow of brines from these surface pits may also have
contaminated surface waters. When these brines mix with native ground water, there is usually a
marked increase in the concentrations of chloride and sodium ions in the ground water. These
increases are reflected in the analyses of some of the waters in Callahan County (Table 7). Figure
21 depicts the location of welis in Callahan County which are apparently contaminated.

Contamination may also result when there is leakage from old, abandoned and improperly
plugged oil tests, or from improperly cased producing oil wells. In cases such as these, the brines
may move up the bore holes of improperly plugged or cased wells into the shallow fresh-water
zones, due to both natural pressure in the brine-producing formations and the pressure created by
secondary recovery injection operations. The Texas Railroad Commission now has limited funds
availabie for plugging abandoned oil and gas wells or tests which may be leaking brines to the
surface or subsurface. Much work has been done by the Texas Railroad Commission and oil
operators to alleviate contamination problems resulting from brine produced with il and gas.

SUMMARY AND CONCLUSIONS

Within Callahan County, the primary aquifer is the Antlers Formation of Cretaceous age. Its
major development covers an area of approximately 280 square miles {725 km?2} which is located
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in the western and southwestern parts of the county (Figure 5). This water-bearing unit yields
small to moderate quantities of usable-quality ground water which generally varies from fresh to
slightly saline. However, in local areas, moderate to very saline ground waters were also located

(Table 7). A total of 94 percent of all wells and springs inventoried during this study derived their
ground waters from this aguifer.

Some individual members and formations of Permian age, collectively called the Permian
rocks undifferentiated aquifer, also contain small supplies of ground water. Well yields from these
zones are of questionable reliability. The quality of ground water collected from this aquifer
ranges from fresh to brine. These waters are used for domestic and livestock purposes only.

Surficial Quaternary floodplain and terrace deposits {(Recent alluvium aquifer), found along
streams and their tributaries, also provide small quantities of fresh to moderately saline ground
waters. These waters are also used for domestic and livestock purposes only.

During 1978, approximately 1,900 acre-feet (2.34 hm?3) of ground water was pumped for all
uses from the various aquifers. More than 95 percent of this is estimated to have been derived
from the Antlers aquifer. Only minor amounts of pumpage, used for domestic and livestock
purposes, were derived from other aquifers. Pumpage for irrigation and municipal purposes {100
percent from the Antlers) accounted for about 52 and 10 percent, respectively. Practically all
domestic and livestock withdrawals were also from the Antlers water-bearing unit. Pumpage for
these two categories amounted to an estimated 38 percent of the total while that for industrial
purposes accounted for only 0.2 percent. Almost all of this was also from the Antlers Formation.

Based on an estimated recharge rate of 1.5 percent of the average annual precipitation of
25.64 inches (65.13 cm}for all the stations withinthe county, the annual effective rechargeto the
Antlers Formation was calculated to be about 5,400 acre-feet (6.66 hm?3). Of this, about 2,400
acre-feet (2.96 hm3) is considered to be available in the Clyde-Oplin area and about 3,000
acre-feet {3.70 hm3) in the Cross Plains area.

Using a storage coefficient of 20 percent, 836,100 acre-feet(1,031 hm?) of ground water was
estimated to be in transient storage within the Cretaceous Antlers Formationin Callahan County.
Of this amount, 271,800 acre-feet{335 hm?) and about 564,300 acre-feet (696 hm?3} are available
in the Clyde-Oplin and Cross Plains areas, respectively. If 756 percent of these amounts are
considered to be economically recoverable, then about 203,800 acre-feet {251.3 hm?3) and
423,300 acre-feet {(621.9 hm?3} can be withdrawn from these same areas.

Since only insignificant amounts of ground water are available from the Permian rocks
undifferentiated and Recent alluvium aquifers, no attempt was made to estimate the annual
effective recharge or the amount of ground water in storage for either of these water-bearing
units.

Water-level data collected on all three of the aquifers in the county indicate that, in general,
there was a rise in water levels in all three water-bearing units for the period from the winter of
1940 through the winter of 1970-71. Measurements in the Antlers aquifer indicated that water
levels experienced net rises in the Clyde-Oplin area from 0.0 to 11.5 feet (0.0 to 3.51 m). In the
Cross Plains area, Antlers water levels show netrises ranging from 0.02 foot (0.006 m)to0 9.1 feet
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(2.8 m). Water-levels in the Permian rocks exhibited net rises during the same period, ranging
from 2.57 feet (0.78 m} to 16.37 feet (4.99 m). Historical water-level data relating to the Recent
alluvium during the subject period also indicated net water-level rises ranging from 0.85 foot
{0.26 m) to 4.60 feet (1.40 m).

Chemical analyses of water samples of this and previous investigations indicate that, for the
most part, ground waters derived from the Antlers aquifer are of good quality. In the majority of
the samples, dissolved solids were low. Usually, the samples contained excessive hardness, and
locally, some waters were high indissolvediron content. The content of the chemical constituents
of chloride, sulfate, fluoride, and nitrate, in the majority of the samples, were within recom-
mended limits. Additionally, ground waters were suitable for irrigation of all crops normally
grown within the county. Generally, ground waters derived from Permian rocks and Recent
alluvium are suitable for domestic and livestock uses.

Alteration of native-quality ground water in several wells in Callahan County has resuited,
presumably, from the disposal of oil-field brines into unlined surface pits or from abandoned oil or
gas tests which are leaking. In some cases, there has also been alteration of native-quality ground
water by excess nitrate in areas where wells have been located improperly with respect to septic
tanks or animal barn-yards. Care should be exercised in the future to properly locate wells with
respect to these potential sources of pollution. Most brine contamination sources are thought to
have been eliminated by the statewide no-pit order issued by the Railroad Commission of Texas.
However, since contamination in ground water may continue for long periods of time after the
sources are removed, it would be advisable to setup a program for periodic resampling of selected
wells to check the amounts and extent of the contamination.

In order to further evaluate the future effects of irrigation or municipal pumpage from the
Antlers aquifer, a network of observation wells should be establishedin Callahan County in which
water levels are to be measured and recorded annually by personnel of the Texas Department of
Water Resources. Some water level observation wells are presently measured; however, cover-
age is considered inadequate.
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Table 5.--Records of 3elected Wells, Springe, sod Test Holes

41t wells sre drflled unless otherwise noted in vemarks colum.
Watar-bearing unit
Water levels

Method of 115t and type of pm:

Tae of water

: Qal, Querernary or Recent Alluvium; Kea,
Reported water levels are given in feet,
B, bucket ov bailer; €, cylinder; CF, cem:rif-ugal E, alectrie; G, gasvline, butane
H, hand or hand pump; J, jet; N, none; R, reciprocating; Sub, submers!.ble, T, turbine; W, windmill.

Rumber indicates ha:aepuwer.
D, douweatic; Ind, indugtrial;
Altitvde of jend gurface was dete-mf.ned from topographic waps, ot was Burweyed.

Irr, irrigation; F, public mupply; 8, livestock; W, none.

Antlexrs Formation; P, Permian vocka undifferentisted.

meagured water Ievals are given in feet and hundretha,

or diesel angine;

Water level

Caging
Depth Altieude Belms
Data of Digm- Water af tengd land- Tate of Mathod Tse
Well Owner Driller completed wvell eter | pepth | bearing | surface surface TeA gUT ement aof of Remarks
(Ee) | (in.} [ (ft) | enic [£13] datum : 1ise water
(£t}
¥ J0-28-703 T, C, Hllar - - 14 -- - Qal 1,747 7.25% Har, 30, 1571 i b, 8 Tug well. Salt water reported to lesk inta well
following rain.
* 203 J. M. Morrisett == - 15 - - Qal 1,810 11,51 Har. Z, 1940 L) " bug wall. Well 40 in Callghar County Teport. &
8.80 | Mar. 5, 1971
* 31-910 Warley Jones - -- 31 - - P 1,405 22.81 Aug. 2, 1940 I, B D, 5 Dug wall. Reported top be a gtremg supply. Well
16.50 | Mar. 16, 1971 1/3 204 in Callshan County report. ¥
A6-101 De. Johno 1. Estes - 1830 21 -- - F 1,775 17.60 ‘tar. 5, 1471 €, W -3 Dug well, Water coming from cracks in [imestone.
* 102 Ralph McAdsue -- -- Spring -- - Qal 1,760 {+3 Mar. A, 1971 I, E | LA Eatimated flow rata 10 gal/min. Water {5 from
1/2 allurium in contact with Permlan limestone.
Spring hae been dug out to accomodate pump.
* a0 Hivam Cook -- - Spring - -— Kea 2,000 +) Bept. &, 1970 Plowe 5 Ezcimated flow rate 2 gal/min, Water seeps from
Antlers sand,
* 302 Wre. Homer Fennard - 1994 s - -- Eca 2,025 30.47 Feb. 15, 1940 C, W 5 Dug wall. Well &1 in Callahan County report. &
26.82 Dec. 10, 1970
* 303 Wallage Johnsom - 1940 i5 - - Kca 2,020 i1.72 do G, W o, 5 Dug well. Reperted yield 5 gal/win. Sand and
gravel reported from 10 o 25 feeg,
w* 501 A, E, Dyer -- - k] - - 4 1,885 17.18 Feb. 22, 1940 N W Dug well, Well &6 i{n Callahan County report, &
14,14 [ Mz, 5, 1571
* €01 Hivam Cook - - fipring - - Fca 2,000 1.30 Sept, B, 1970 Cf, & D, § Tug well. Flows about & months during i:he yedr.
1.57 | Jan. 14, 1971
- 602 do - 1925 13 - -- Kea 2,000 11.48 July 31, 1%48 W N Dug wall. Well 77 in Callahen County report. &
2.30 | Sept. 8, 1870
0.00 Jan. 14, 1971
* 603 Jeck Clemmar -— au 21 - = Kea 2,010 12.89 July 51, 1940 J, B ) Dug well. Ubservation well, Well 75 in Callshan
8,13 Sept. &, 1970 Gouncy report. I &
.71 Oet. 13, 1970
5.89 | Jan. 8, 1972
* 604 Ira Ackers - -~ 57 -- - .Kca 2,024 i7.30 Hov., &, 1970 | Sub, E B 8 Dug well. Reported yield 20 gal/min. Hed heds
’ 34 reported at 57 feer,
* 605 do Jagk Leonard 1957 55 1o 55 Kca 2,026 30 do » n Reported yield B gal/min. Rad beds reported at
55 Feet. Abaodoned irrigation well.
BOE do dg 1957 50 10 &0 ¥ea 2,035 42,80 do I, E K Reported vield 25 galfmin. Red bedz reported
34 4t 60 feet, Unused irrigation well.
w07 da do 1957 36 10 56 Fea 2,030 37.12 de .1 W Reporeed yleld 12 galfmin. Abandomed irrigation
well.
608 do Robert Riggina 1362 50 s 50 Kca 2,018 32.82 da Sub, E .| Reported yield 25 gal/min. Well reported to ba
. completed into upper sand member. Unused
irrigatiom well.

3ee footnotes at end of tablae.
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Table 5.--Records of Selected Wells, Springs, end Test Heles--Continued

Caping Hater lawel
Depth altitude Balow )
Dats of Dlam- Water |of land land- Date of Hethod Use
Hall Owner Driller completed well eter |Depth | bearing |surface surface e surement of of Remarks
L1331 {(in.} (fE} ] unit (ft) datun 11§t water
. [£13]
30-36-609 Ira Ackers Hobert Higgina 1962 55 10 45 ¥ea 2 022 30.89 How. &, 1970 T, E ® Reported yield 50 galfmin. Casing slotted from
. k] 43 to 55 feet, Red beds reported at 55 feet,
Unnsed irrigation well.
610 do Jack Leonaxd 1957 53 B 53 Ken 2,020 23,13 do J, E R Reported yield 12 gal/min. ueed {rrigation
at4 wall.
* 511 J. B. Eaton R. L. McKelvy 1970 1} 5 36 Ecd 2.021 21,21 Dec. 10, 197¢ | 8ub, E Irr Measured yield %.9 gal/min. Casing slotted from
22.9% June 15, 1871 142 20 to 35 feet, Red clay at 31 feet. & ¥
# 512 do do 1964 &4 5 40 Kea 2,02¢ 21.88 Dee. 10, 19703 | Sub, E n Egtimated yield I0 gal/min. Casing zlotted from
1/3 20 to &0 feet. Well completed in white eand and
gravel,
613 F. L. Tugan F, L. Dugen 1960 25 - -- Eca 2,018 14.39 Feb, 23, 1%71 J, E D, § Dug well. Limestone at 24 feet, 2
1/2
614 1.3 -~ - Bpri.ns - - Kea 2,000 H do Flews 3 Estimatad flew tate 5 galf{ni.n. Weter reported
from send and gravel in contact wikth Permian
limestone.
815 Roy L. Martin Jack Leonard 1966 36 10 a8 Eca 2,020 22,25 Apr. B, 1571 Sub, E Trr Red beds reported at 36 feet.
. 1/2
BE6 do do 1966 35 10 35 Kea 2,020 23.01 do Sub, E Irr -—
1
* 201 Paul Zhankes Ech Havens 1946 18 -- -- Hes 2,010 10, 51 Sept. B, 1970 G, & D, 3 Dug well. Water gravel reported at spproximately
11.32 Oct. 15, 1970 YL 13 feet. Obgervation well. ¥ :
2,84 Jan. &, 1972
* 802 £, W. Armatrong e old 0 -- -- ¥ea 1,993 15.44 Fab, 32, 1940 J, E i) Dug well. Weak well. Supplies only emough water
15,48 Tac. 9, 1970 143 for house use. Well 114 in Callaheno County
Teport. &
L 8O3 C. B. Eniffen B, L, McRelwy 1970 64 3 64 Kca 2,022 20, 40 de Sub, E Trr Measurad yleld 35 gal/min. Casing slatted from
2 30 te 63 feet. Yellow clay at 62 feet. 2 ¥
B804 do Jack Leonard 1969 L) 10 b4 Kca 2,020 25.10 da Syb, E Trx Mepgured yleld 35 galfomin., Yellow clay reported
30.18 June 15, 1971 2 at 64 feet. ¥
BOS do RE. L. MocKelwy 7 .6? 3 67 Kea 2.023 27,02 Deac 49, 191 .} H Measured yleld 11.6 galfmio. Cazing slotted from
40 to B feek, Yellow clay at 63 feet. Unused
frrigation well. §
* 806 Harold Mauldin 1. E. Hayhurst 1968 50 & 42 Kea 2,020 24 Got. 28, 1968 3} H Reported yisld 20 gal/min, Casing slotted from
21.59 Jen, 18, 1971 24 to 26 snd 38 tou &2 feet. Unused irrigation
well, 2% .
207 da Howard Eniffen 1947 50 B 50 Reca 2,019 17.78 da " n Reported yield 25 gel/min, Yellow clay reported
At 50 Feet. Unumed frrigation well.
* Bg W, E, HeCallum —- 1937 16 -- -- Hea 1,975 15.04 Aug. 1, 1940 [ u 8 Dug well. Water coming from gravel and clay.
B. 74 Har, 5, 1971 Strong supply in wet weather. Well 109 in
Callahan County report. &
- 809 Wzllece W, Henry R. L. HeHelvy 19635 - a2 9 32 Kea z.000 18.55 ¥ar. 17, 1971 | Sub, € b, 8 Estimated yield 10 gal/win. Casing perforated
142 from 22 to 31 feet. Yellow clay st 29 feet, %
* BlO Edwin Huddeleton Jack Legnard 1963 &0 7 40 Rea 2,010 . 14.68 Har, 30, 1971 J, E L, s Hed beds reported at 40 feat, Water reported to
1/3 be very corrosive.
* 501 City of Clyde -- - 25 - - Kea z, 00 19.00 Gct. 5, 1959 T, B F Reported yield 75 gal/min.
* 902 Or. J. E, Mikesks, Jr. | R. L. McRelvy 1985 55 ] 55 ¥en 2,020 20.12 Sept. 10, 1970 | Subk, B Irr Reported yisld 23 gal/min.
. 354

See footnotes at end of table.
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Table 5.--Records of Selected Wells, Springs, and Test Holes--Continuwed

Casling Water lavel
Depth alticude Bélow
Date of Dianm- Vater |of land land- Tate of Mathod Uge
Hell ey Driller complaged well etar Dapth | bearing |surface surface MEREUT EMent af of Remarks
[$33] {ln.) | (£} | unic (fe) datun 1ift waker
[615]
* 0 30-36-903 Dr, J. E. Mikeska, Jr.t E, L, McKelwy 1967 55 G 55 ¥ce 2,021 27.34 Sept. 10, 1970 | Sub, E Tee Reported yleld 40 gal/mino.
26,11 Jan. 13, 191 3/4
* 904 da do 1467 57 & 57 Kee 025 25,37 Sept. 10, 1970 | Sub, E Trr Reported yleld 30 galfmin. Yellow clay and Iime
1 at 30 feet,
* 05 C. 8. Bicks Howard Kniffen 1960 35 i3 35 Fea 2, 00Q 12.42 New, 13, 1570 J, B 5 Reported yield 40 gel/min, Casing slotted fram
1 14 to 35 feet. Bad beds st 38 feet.
.
9048 Jerald Dall Jock Leonard 197 35 8 35 Kea 1,599 B.02 do Sub, E Irr Beported yield 70 gal/min. Red beds teported
2 &k 35 feat.
907 de do 1970 s 8 3% Kca 2, 004 8.15 de Sub, B Irr Repovted wield 70 gal/min, Red beds reported
2 at 32 feer.
908 Dick Aatilley Merle Bales 1965 32 g 32 Hea 1, 986 7.E0 do Sub, E Ire Reported yleld 20 gal/min. Screened from 8 to
2 32 feat, Blue shale at 32 feer,
* Gy do do 1966 32 a 32 ¥ea 1,987 5,80 do Sub, B Iry Reported yield 80 gal/min, Sereened fromé to
2 32 feet. Watex sand from 24 to 392 feet, ¥
w 10 Feth Helden R. L. Mokelwy 1pé8 55 5 53 Kea 2,020 2i.42 Wov., 18, 1970 | Bub, E |D, Irr Reported yield 25 galfmin. Ceelmg slotted from
1/2 3% to 55 feet. Red beds at 55 feat.
4911 do da 1968 55 3 5% Kea 2,012 10.32 do Syb, B Irr Raportad yield 22 galfmin, Red beds reported at
if4 55 feat.
912 LY do 1968 55 6 55 Eea 2,07 16.90 do Subk, E Irr Reported yleld 25 cto 40 gal/min. Sand and gravel
18.18 Oot. B, 1974 1 from 40 to 53 feet. Red beds reported szt 53
Feat.
913 do do 1968 58 & 58 Kca 2,058 17.71 Wev, 1B, 1970 | Sub, E Trr Raported vield 30 galfmin. Sand and grewel from
19.90 Oer. 9, 1374 374 34 to 55 feat. Cesing slotted from 30 to 58
feet, %
ol4 do do 1966 52 7 42 Eea 2,016 14.81 Kev. 18, 1970 | 5ub, E Irr Reported yleld 25 to 30 gal/min. Casing elotted
3/4% from 25 to 52 feer. Yellow =lay at 47 feet.
W 015 do E{11 Yaraer 1954 56 7 56 ¥ea 2,015 19.5¢ do Zub, E Irr, © Beported yvield 35 to 40 gal/min,
1
916 do R. L. McFelwy 1568 33 B 55 Kea Z,010 12.53 da Sub, E Irr Reported yield 25 to 30 gal/min. Red beds
354 Teported at 55 feet.
* o917 dg do 1967 24} 5 i) Eca 2,017 1%.87 do Bub, E Iry Reported yield 35 galfmin. Casing slotted from
1 34 to 60 fret. 3
918 do do 1963 58 & 58 Kea 2,017 19.30 do Suh, B Irr Beported yield 25 to 30 galfmin, Cazing sl‘otted
- ifd from 30 to 58 feet, Red beds &t 58 faet.
19 Dalte Wilson Jack Leonard 1966 50 5 50 Eca 2,012 11 Dac, 1, 1970 | Sub, E Irx keported yield 20 galfmin.
172
a0 da do 1966 49 5 49 Fea 2,012 11 do Bub, E Irr Do,
1/2
* 921 do dg 1966 42 5 49 Kea 2,012 10 de Sub, E |Ire, 5 Reported yield 10 to 15 gal/min. Red Beds
1/3 teported st 49 feer,
ha2 de L. E. Hayhurst 1965 47 5 47 Eoa 2,011 i) L da Sub, E Irr Reported yield 25 to 30 gal/win. Water reportad
k1A from two sands. Upper ssnd reported very weak
supply.
925 do Roward ¥niffan 1964 46 & 46 Kea 2,009 9,42 da L} Try Reported yleld 15 to 20 gal/min. Caeing sletted
from ground lavel ta 46 feet. Pump being -
replaced,

Bee footnotea st end of tehle.




-be‘

Table 5,--Recovds of Selacted Wells, Sprimgd, #nd Test Roles--Conclaued

Caging Uater Level
Pepth Altituda Below
Date af CHam- Water laf land land- Date of Hethod Use
Well ovmer Drillar complated well eter | Depth | bearing |aurface surface mEABUY EMENT of af Remarks
{£E) fin, } (feh unik (fe} darum 1ife water
(fe)
30-36-024 Dale Wilaon Jack Lammard 1966 %] ) 46 Kez 2,009 10 Dee. I, 1970 Suj?:, E Irt Reparted yleld 25 to 20 gal/min.
. if&
925 do Howard ¥oniffen 1965 45 B 45 Kea 2,330 8.0 do I, E Irr Reported yield 30 te 35 gal/min. Casing slotted
1 from 31 to 46 feer,
926 do G, B, Bniffen 1985 G 8 45 ¥re 2,009 2.20 do Sub, E Iry Reported yleld 35 gal/min,
1

927 Ray H, Walker Ed L. Chepman 1965 30 5 21 | ¥ca, P 1,991 15.41 Dec, 4, 1970 " bl Water reported from sand sed gravel from B to
21 feet and limestone from 28 to 28.5 feet,
Tnused irrigstico well. Open hole fraom 20 tm
30 feet. ¥

+* LrE:) Bd Moora R. L. MeKelvy 1969 47 5 47 Kea 1,001 15.21 do Sub, E Irr Hemgured yleld 15,2 galfmin, Cesdng slotted
1 from 20 to 47 feet. Yellow clay at 47 feet., ¥ ¥
929 da L. E. Hayhurat 1370 55 5 ‘55 Eeca 1,996 12.92 da J, ? Irr Medeured yleld 10 gal/mfn. ¥
1-142
w 530 da do 1970 52 3 fx Kea 1,991 & Aug. 30, 1970 J, E o, Irr Beported yleld 20 gal/min. Ceeing alotted from
9.99 Dec. 4, 1870 1/2 6 to 20 and 37 to 53 feet. Yellow clay at 53
feat. §
* 331 Cegrge Sewall B, L, WecEalvy 1948 53 5 53 Hea 2,034 41.75 Jan. 25, 1971 | Sub, E D, B Reported yield 5 to 10 gal/min. Slotted from
143 35 to 53 feet. Red clay at 53 feet. X
* 932 E, Q. Echols E. Q. Echols 1955 13 = -= Kca 2,000 7.03 Apr. £, 1871 J, B D, 5 Dug well. Water veported from gand and ¢lay fzom
34 0 to 4 feet.
* 933 T. W. HMcKoy L. E, ‘Hayhurat 1971 49 5 -] Kea 2,025 27.50 Apr. 12, 1%71 J, E L, & Slotted from 19 to 49 feet. Water reported to
1/3 hawve become salty soon after well completed.
934 f, €, Garner, Jr. R. L. Hclelvy 1965 50 & 50 Kca 2,030 28.21 Mar. 1, 1971 J, E 1} Beported yleld 11 gal/min, Slotted from 30 to
’ 172 50 feat. Yellow clay at 47 feat. ¥
* 37-101 Mra. Homer Keanard - 1934 21 - - Kca 2,011 7.50 Dec, 10, 1%70 J, E b, § bug well. Reported to be strong supply. Lime-
12 stone Teported at 21 feet,

102 Elizabeth TDugen Estate - 1920 29 an -- ¥ed . 2,020 22,15 Feb. 25, 1571 C, W i) [Dug well. Water sand and gravel reported from
24 to 29 feet.

401 Frackle Dernell R. L., McXelvy 1964 48 8 48 | ¥ea 2,012 21.65 Dee. 4, 1370 " o Slotted from 28 to 48 faet, Sand and gravel
reported from 39 to 46 fest. Unused frrigstion
well, ¥

402 W. T, Haraway Reward Endffen 1958 37 & 37 Kea 1,997 13.70 Jan. 25, 1971 J, E B, § Sand and gravel reported from B te 37 feet,

34
W &03 W. H. Walker R, L. McRelvy 1965 13 & ki Kca 1,983 17.37 do J, B n, 8 Reported yleld 10 gal/min, Slotted from 20 to
1 33 feet. 3
* 404 do == - Spring . -- Kea 1,962 £ da Flows 3 Fetimated flow race 10 gal/min. Reported 5 to &
feet of sand which Le in centact with Permian
claya.
" 405 'Ar. D. Ash W, DI, Clerk 1966 50 7 50 Kea 2,012 44 Fob, 2, 1971 I, E o, 8 Reported yiald 20 te 25 gal/min. Perforated
1/2 from 2§ to 50 feet, Sand and gravel raported
from 37 to 50 feet. F
* LO6 Mra. 4. C. KElepper -- 1540 23 -= -- ¥cd 2,022 21.51 July 31, 1940 1 B 3 Dug well. Vater reported from send at 13 te
14.81 Feb. 25, 1971 1/2 23 feer, Well 79 in Callahen County tepert. &
* 501 Lee Hickerson - 1913 13 == - ¥oa 1,928 3.33 July 31, 1940 of, 6 3 Thig wall. Water reported Erom sdnd and gravael
1.80 Dee, 4, 1970 the base of which is at 13 feer, Well A5
. in Callahan County report. #

Sem footnotes at and of table,
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Table 5.--Recorde af Sslected Wellas, Springs, and Test Holes--Continued

Casing Hater level
Tepth Alritude Relms
Date of Digm- Water |of land land- Date of Method M)
Well et Drilley completed well eter |Depth | hearing |awrface sur face messurement of af Remarka
[£33] fin,) | {Fed | umit (ft) datum lift water
(ft)
037 -502 Lee Hickerean -- -- spTing -- - ¥ca 1,921 [+) Dec. &, 197D Flows 3 Eotimated flow rate 2 galfmwin, Water From sand
dand conglomerate in contact with Fermian 1fme-
Btone. Spring 86 in Callahan County report. &
503 Roy Phemister L. E, Hayhurse 1968 26 5 6 Hea 1,556 10 Dok, 6, 1968 " b Estimated yield 15 gal/min. Peviorated Irom 10
10.11 Jan. 26, 1971 to 26 feet, Yollow clay at 26 feet. Unused
irrigation well. ¥
iy do dao 1968 15 5 18 Eea 1,452 B Eept, 26, 1968 ol H Estimated wield 10 gal/min. Perforated from @
5.50 Jan. 27, 1971 to 18 feet. Gravel repovted {rom § to 11 feet.
Unused frrigatien well.
505 da do 1968 2% 5 24 Kea 1,955 10 Sept. 24, 1968 0 b4 Estimated yield 12 gal/min. Perforsted from 10
B.97 Jam, 26, 1971 to 24 feet. Yellow clay at 22 feet. Unused
irrigacign well, ¥
506 do do 19658 43 5 43 Kea 1,935 .5 Sept. 2B, 1968 H 0] Eatimated yield }2 gal/min. Perfovated {rom &
to 42 feet. Yellow lime at 35 feet. Unuaed
irrigation well, ¥
* 507 DOgcar Brown By L. MeEelwy 1965 40 & 40 Fea 1,980 22,05 Feh, 2, B9TL | Bub, E n, 8 Estimated yield 28 pal/min. Elotted from 30 to
1/3 40 feet. Yellow clay at 40 feet. ¥
508 do do 1967 35 5 35 ¥ea 1,984 15,83 dn Sub, B Izt Reported yield 20 gallmin, Slotted from 25 ta
Li2 35 fect.

* 5049 5. L. Canada -- - Spring -- - Eea 1,340 +) Feb. 25, 1971 Fiows W Eetimated flow rare 1 gal/min. Water from gravel
which {8 in contact with Permian clays. Located
in targe wepetative kill area.

510 do E. L. Ganada 1950 24 ua -- Kca 1,945 9.70 deo J, B i) Dug well. Reparted yield 5 te 10 gal/min, Water
173 aznd reported from 12 ta 20 fest, Red clay
Teported st 20 feet,
511 Jaek T. Kidd R. L. McKelvy 1969 35 A a5 ¥rca 1,973 14,21 Mar. 23, 1971 5, E 3 Caring alatted from 23 to 35 feet. Yellow alay
. 14z at 31 feeb, ¥
7a1 Gity of Clyde -- 1939 45 -- -- Kea, 1,992 19 Dok, 5, 1953 | Bub, E 3 Dug well. Repartod yield 35 gal/fmin, Well
15,57 Nov. &, 1970 34 pusped only during ausmer,
16.480 Oet, 9, 1974
* oz da -- 1047 %1 -- -- Eca 1,03% 1% Cct, 3, 1970 | Bub, E T Dug well. Reported yield 50 gelfodn. This well
15.01 How. B, 1970 2 i3 the best ounicipal eupply well in Clyde.
14.47 Det, 9, 1974
703 do - 195% 24 -- - Ees 1, 594 19 Dok, 5, 18959 T, E Ton Tug well, Reported yield 75 gel/min.
* T4 da - 1956 50 8 50 ¥oa 1,998 17 Bov. B, 1970 | Bub, E P Beported yield 20 gal/fmin.
5 .
* 5 E. A, Connel, Jr. -- -- 2% -- - Hoa 1,483 21,97 Sept. 9, 1970 ¥ 0] Dug well. 1
23.02 Jan. B, 1972 .
705 Br. J. E. Mikeaks, Jr, k. L. McEelwy 1964 37 3 37 Fea 1,985 23 May 3, 1966 L K Well destrayed, Haud and gravel reported from
23 to 37 fect. Former publie aupply well,
by Eddie Fonesak o 1963 &7 i &7 ¥ea 1,938 20,80 Hov. &, 1970 | Suh, B Irr, D Reported yield 35 gal/min. Slotted Erem 20 Lo
314 47 feer.
* TG da da 1964 54 -3 54 ¥ea 1,988 22 da S.ub, 4 Irr, D Reported yield 33 galfodn. Tetforated from 16
4 te 54 [eeb. :
703 do do 1968 51 ? 51 Kca 1,998 21.50 How. 4, 1870 H q Beported yield 35 gal/min. Sloteed frem 25 to
51 feet. Yellow clay st 48 feat, Thased
irrigatian well.

See footnotes at end of emble.
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Table J.--Recorde of Selected Wella, Bprings, amd Test Holes--Continued

Wateyr level

Caning
Tapth Alritude Below
Date af Dige- Water |of land land- Date of Method Use
Wall Owrier Triller completed wall etar |Depth | bearing |sutface supface meaEur ement of of Remarksg
(£t} {ia.} (fr} | umit (ft) datum lift water
(£t}
# . 30-37-710 Hayold Holden ®. L. WcFelwy 1968 57 7 57 Kca 1,997 1%.30 Hov, &, 1970 Sub, B Irr Messuered yield 26 gal/min, Perferated from 2%
1 Lo 57 feet, ¥
711 da 4o 1963 53 [ 55 Hea 1,992 16,45 da Sub, E Irt Meaeured wield 26 gal/min. Fed beda repovted at
1 52 feer. 3
712 da do 1968 53 7 L3 Eca 1,034 17.00 da Sub, E vy Reported yield 40 gpal/min. Sand and gravel from
1 215 to 53 feet.
713 da do - & 3 Bé Eca 1,004 17.80 da Sub, E Ity Reported yield &40 gal/min, Red heds teported at
1 32 fesr,
* 714 City of Clyde do 1955 L5 a 55 Bea 1,998 18,17 do Sub, E P Reported yield 40 to 50 gal/min. Slotted from
. 2 25 to 54 feer. 3
B 715 da do 1955 55 a 55 Ece 1,995 18 do Subk, B P Feported yield 15 to 20 gal/min. Slotted from
3f4 26 to 55 feer. Tempersture 62"_17. y
Fal-) do Merle Eales 1941 5 [ 50 Kea 1,904 15 de T, E ? keported yleld 20 galfmin. Used ouly dutring
3 drguth,
7L do do 1951 50 H 50 | Fea 1,994 15 do T, E P Do,
’ 3
718 da J. M. Rea 1954 51 -- -- Hea 1,996 21 do T, E P Dug well. Reported yield 30 gal/min.
3 '
7ig de Howard Hniffan 1960 50 B 50 Hea 1,947 20.00 de Sub, E P Reported yield 20 galfmin.
34
TR do do 1960 50 b 50 Kea 1,995 17.60 do Sub, E | Beported yield 25 gal/min,
34
721 do Ae L. Varner 1963 57 Il 50 Kea 1,991 13.32 da Sub, E P Reported yleld 15 to 20 gal/min. Band and gravel
3% from 14 to 50 feer,
T2 da do 1963 50 | &l Fea. 1,992 . 13.68 da Zub, B P Reported yield 15 te 20 galfmin. Sand and gravel
3f4 10 to 40 feet, 3
721 do R. L. McEelwy 1967 45 B 45 Fea 1,99 17 da Sub, E 3 Reported yield 15 to 20 galfmin,
1
# T24 do -- 1939 26 -- -- Kea 1,992 192 Get. 3, 1939 | Sub, E B, D Dug well. Reported yield 35 gal/fmin, Well 94
- 15,80 Hov. 6, 1970 1f4 in Czllahan County report. &
725 do B L. MeHelwvy 1360 45 & 45 Eea 1,987 15,01 do Sub, E i34 Reported yield 17 gal/min.
3fh
726 da do 1964 50 & 50 ¥ea 1,587 15.42 do Sub, B 3 Eeperted yield 3@ to &0 galfmin,
/4
727 do da 1963 50 & 50 Koz 1,992 17.00 do Sub, B I3 Eeported yield 45 gal/min.
13
728 do da 1865 57 8 57 Koa 1,997 17,30 do Buh, E P Reported yileld 40 to 50 galfmin. 3lotted from
2 28 to 56 feet. Yellaw clay ar 52 feet, ¥
723 do da 1945 55 ] 55 Kca 1,937 21.19 do Sub, E P Reported yield 15 to 20 galfwin, Red heds re-
/4 ported at 3% feet.
# 730 Joe L. Janes da 1967 49 5 49 Koa 1,995 16.40 Wow, 18, 1970 | Sud, E Irr Reported yield 30 galfmin. Slotted from 32 ko -
1 49 feet, Yellew clay at 47 fect. Temperature
63°F. &

See footnotes at ¢nd of table.
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Tsble 5.--Records of Selected Walle, Springs, snd Test Holes--Continued

Casibg Water leyvel
Depth B Alticude Below
Date af Diem- Water |of land Land- Pate of Method Use
Well wneT Iriller completad well eter {Depth j bearing |surface surface WA SUT PHENL of of Remarks
(£t} fin.} [EX3] unit {fe) datum 1Lft water
[£13]
¥ 30-37.732 Chavles Baitey R. L. McEelwy 1965 bl 7 LE3 Fea 1, 940 19.80 Dec 4, 1970 cf, & 0 Reperted vield 20 gal/win. Slotted from 31 to
i &4 feet, Red bede at 42 feet, lnused irTigetion
well, 3
* 735 Glen Croshy do 1967 a0 5 L) ¥ra z,0I0 Ly Dec. %, 1870 J, B ) Reported yield 30 gal/min. %and and gravel from
1 83 to BX fert. 2
74 John L. Eates, Jr, A. L. Varner 1953 125 ) 125 Kea 2, 042 F7.84 dao T, E Itr Beported yleld 40 gal/min. Slotted from %0 to
3 112 feet. Bhale and rock from 112 to 125 feet,
T35 Ralph Ramerez R. L McKelwy 1965 40 [ 40 Kea 1,855 5,580 Jan. 13, 1971 H " Casing slocted from 10 ta 40 feet. Red clay at
30 feet, Pormer public supply well. ¥
* 76 L. (. Mitchell do 1967 [3] B 61 ¥ea 2,006 26T Jan, 25, 1971 | Bub, E Tre Estimated yleld 30 galfmin. SEotted from 30 to
. 34 6% feet, fellow clay at Gl Feet.
737 Clyde Church of Ghriat| L, E, Hayhurst 1970 43 3 43 Ko, 1,992 13 July 20, 1970 | Sub, R IrT Reported yield 20 galfmin, Slotted from 12 to
15.45 Jan. 26, 1971 34 43 feet. Red clay at 40 foet. 3 ¥
733 len Curties B. L. Me¥elwy 1968 [ 4 &1 ¥ca I,0%5 3k.50 Feb, &, 197t :Sub, E 3 Perforated at 30 te 61 feet. Band and gravel
1/z from 42 to 55 faet, 2
759 Boyd Briscoe da 1967 5 5 50 ¥ea 1,990 16.26 Mar. 30, 1971 J, B i) Reported yield 30 gal/min. Sand from 12 to 24
/2 feet and 35 to 47 feet. %
* 740 Cellehan County -- - Spring -- - Kea 1,830 +) Apr. 6, 1871 -- o Estimated flow tate 100 o 208 gal fmin.
# FL> Ao L. Tarner Jack Leonard 1964 50 & 50 ¥ea 1,995 15.2¢ June 15, 19%¥L | Sub, E b, Irr Measured yleld 32 gal/min. Well completed fnto
1 Permian clay. .
* 801 | Baird Cicy Schools Jack B, Rarnes 1960 63 i3 23 | Kea 1,957 26,40 Wow. 18, 1960 | Eub, R Trr Beported yicld 15 gal/min, Sereened from 23 to
7 %) 23 Oeb, 25, 1961 a4 43 feet. Formevly public supply for missile
. site. o
# age de de 1960 a3l 13 23 Fea 1,857 27.02 dan. 26, 1971 Suli, E Irr Estlmated vield 15 gal/min, Sereencd from 23 to
7 63 3/4% 43 feet. Formerly public supply for migeile
elte,
w 502 T. B. E. R, Campany a- - Spring -- - Koa 1,819 {+ fept. 20, 1939 Flows s Eegimated flow rate Z gal/min., Water Flowing
: (] Oct. 4, 1970 from sand which ig in contact with Permian
i+y HFov. L4, 1971 llwestone. Well 53 2o Callahan County report. &
* 04 ¢ity of Baird - 14930 iz -- -- Kca 1,944 10.3a6 Apt. %, 1940 | Buh, E Irr Dug well with cement wallg which are 10 by 54
5,93 Wavw. 19, 157} 4 feot. Reported yleld 25 galfmin. Well 1 in
Callahan County Teport. Iy
&S5 do Works Projects 1939 55 - -- Yca 1,955 24 Apr, 17, 1940 ¥ x " Dug well with ¢cment wells which are 15 by 35
Adminiatration 153,20 Now. 19, 1970 Feet, Clay and shale from 36 to 55 feet. Stand-
18.21 Get, %, 1974 by pubiie aupply. Last used in 1949, Well 2 in
Callaban County report. o
E06 dn -- 1937 59 -- -- ¥as 1,968 29.52 Apr. 26, 1940 ] ¥ Yug well, Reported yleld 10 gal/min. Stand-by
19,23 Hovw. 19, 1970 public supply. Last used in I94%, Well & in
Callahen County veport and Well B in Public
Water Supplies report, 4 §
* a07 do - 1929 g -- - Kea 1,985 29,69 Aug. 24, 1940 2} bl Dug well, Repotrted yiold 15 gel/min. Stand-by
11.54 Moy, 19, 1970 public supply. Laat uaed In 194%, Wetl 5 in
fallabian County and Publie Water Sopplies
repovts. 4 §
05 do -- 1830 40 -- - ¥ea 1,970 39,48 Apr. 17, 194D i) N Dug well. Reporeed yield 15 gal/min. Bed beds
17.74 How. 19, 1970 reported at 3% feet. Laat weed as public aupply
in 1949. Well 7 fn Callahan County report. k]

dee footnotes at end of table.
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Table 5.--Records oF S¢lected Wells, Springa, and Teat Rolea--Contipued

Casing Water level
Depth Altitude Below
Date of Dfam- Water {of land land- Date of Method Use
Well Oamer Iriller completed well ater | Depth | hearing {surface surface mEdaut enant af af Remarka
{£e) {in.} {ic} undt [$15] datum 1ife water
(£t)
30-37-809 City of Baird - 1027 43 -- -- Kea 1,872 36,60 Apr, 17, 1940 " " Dug well. Reported ylald 35 gpal/min. Well will
13.52 Fow. 19, 1%70 a0t pump at thiz rate very long, Stand-hy publie
supply. Lest used in I%49. Well B in Callzhan
Gounty report. &
Aa1n o Works Projecte 1939 k11 -- -- ¥oa 1,971 37.28 hdug. 23, 1940 L) 2} Dug well, Beparted yield 20 gal/min, Well
bdministretion 20 Haw. 149, 1970 ctmpleted into clay at 36 feet., Stend-by publie
eupply. Last uased in I949. Well % in Callahan
County report. &
Bll do -- 1927 43 - -- ¥oa 1,956 36,95 dpr. 17, 1940 § Sub, E Ire Dug well. Reported yleld 35 gal/min. Red beds
17.60 Wev. 18, E970 z reported at 40 feet, Laal waeed =g publie supply
21.38 Oet. 9, 19%% in 194%, Well 10 in Callahan Councy repatt. §
* B12 do -- 1927 by -- -- Kea 1,969 34.08 Apt. 19, 1940 | Suh, E Ter Duyg well, Reported yileld 25 gal/min. Red beds
22 How, 19, 1970 1 reported st 40 fest. Lest used as public eupply
in 1942, Well 11 in €allahan County ruport. &
213 Joha L. Estes, Jr. Merle Bales 1960 125 L] 125 Eca 2,040 7622 Dec, 9, 1970 [ Sub, E Irr, B Reported yield 20 gal/min,
* Bld de A. L. Varner 1953 150 B 150 Koa 2, 060 37.26 da Bub, F 8, Irr Reported yield 49 galf/min. Flotted 96 to 130
2 feer,
* %15 Glen Rocky - -- 26 -- -- Hea 1,455 17.51 Jan. 1B, 1971 I, E I Dug well, Temperature B2°F,
1/3
* 816 do Glen Rocky 1967 28 -= -- Kea 1,958 15.50 do Cf, B Irr Tg well, Beported yield 7 to B gal/min. Sand
afq and gravel reported from 10 to 23 feat,
B17 dg Jack Teonavd 1961 45 24 19 Hes 1,961 17.62 do Sub, E Irr Reported vield & to 19 gal/min. Slotted from
7 45 17.50 Oet, 9, 1974 173 25 to 45 feet. Bed beda veported at 45 feet.
B18 da R. L. McFelwy 1967 45 5 45 Kea 1,950 16 Jan, 1B, 1%71 I, E Irc Meapured yield 9.6 gel/min, Slotted from 3D ko
1 45 fest, Red heds reported at 45 fest. ¥
519 do Jack Leonard 1962 41 F4 15 Eca 1,967 19.70 de Syb, E Ter Reported vield & galfmin, Slotted from 17 to
7 41 /3 41 feet.
820 do Howard Eniffen 1961 32 7 33 Fea 1,857 11.51 do Sub, E Ter Mesgured yield 9.6 galfmin. $lotted from 17 to
1/3 . 32 feet. Red elay reported at 32 feet, ¥
B21 do Jack Leonartd 1951 32 4 15 ¥ra 1,957 1z do Sub, K IrT Meaaured yield 8.4 gal/min. Slotted frem 17 teo
7 32 15.69 Oct, 9, 1974 1/3 32 feet, -
822 do da 1961 iz 43 15 Koa 1,057 12,50 Jan. 13, 1971 J, E Trer Do,
7 32 13.00 Jume 15, 1971 1/3
823 Jack Flovea E. L. MoKelvy 1963 73 & 13 ¥eca 2,902 45,04 Jan, 249, 1971 Sub, E ] Cesing alotted fvom 50 to 73 feet. Yellow clay
1/2 at 73 feet. Abandoned industrial well.
* B24 Don E. Boles L. E., Hayhuret 1968 27 5 27 Yea 1,968 14 Dec. &, 1968 Sub, E o, & Reported yield 10 gal/min. Perforsted fram 12 to
13.70 Jag, 253, 1971 1/2 27 feer, ¥ 3%
a25 5, 0, Tacker E. L. McHelvy 1365 75 -- .- Froa 1,836 132 Sept, 1965 ¥ 4] Test waa not completed, Water Im sand and gravel
at 18 to 20 feet. Mo wateT belaw 20 feet, 3
#26 Bobby Eennedy - == 12 -- -- Rea 1,340 1.0 Apr. G, 1871 J, E o, 8 Dug well. Rad clay reported at 18 feet,
1/3
827 Cley of Baird Works Projects 1940 3 - - Kca 1,840 26.0 Feh. 29, 140 E 2} Abandoned teat well. Well 24 in Callaban County
Administrarion repart. I &
* 39-993 John P, Mask -- -- Spring -- - Qal 1,550 (+) Apr, 12, 1971 Flowa o} Eatimated flow rate 3 gAl/min. Reported to he &
palt water seep, which atarted flowing in spring
of 197L, Water flowlng froml to ? feer of gravel.

Sea footnotes at end of table,




.66_

Tabie 3.--Records of Selected Wells, Springs, and Tert Holes--Continued

Casing Water level
Depth altitude Balos
Date of Diam= Warer |af land land- Date of Method Tse
Well mer Driller completed | well | ecer |Depth | bearing |murface | surfacs med surement of of Remarks
(fe} | (dm.) | {fE) | wunmir fe) datum life water
ife}
*  A0-44-1M ¥. H. Stephengen Jack Leonard 1980 25 11 265 Kea 2,005 24,80 Feh, 5, 1871 J, E D, & Reported yield B pal/min. Red beds reported at
1 16 feet, Water reparted from sand and gravel,
* 102 Mrs. R. 4. Edwards -- 1924 8 -- - ¥ea 1,978 12,80 Her. 17, 1971 I, E L, 8 Dug well, Reported yield 5 gal/min. Sand snd
’ 1/4 gravel 26 to 28 fear,
* 0] Eula Publie Scheol Eula Public Scheoal 1937 26 -- -- Kea 1, 960 B.42 Jan, 11, 1971 I, E B Dug well, Estimated yleld I8 gzal/min. Watex
Truatees 4,89 {ct. 4, 1974 1 reported from eand at 15 ta 30 feet, ¥
w- 202 C. M, Holbs - 1845 30 u— -- Eca 7,006 12.98 Feb. 2, 1971 J,. R D, § Dug well. Water reported from send, Red heds
142 Teported at about 30 feet,
293 Lowd BarT Jack Lesnard 1968 50 5 50 Koa 1,980 .10 Feb. 23, 1971 J, E n, 8 Reparted yield 10 gal/min, Slotted from 19 to
172 50 feet. Sand end gravel reported from IO to
15 feet.
* 204 Bill Farely -- 1930 24 -- -- Yea 1,960 B.80 Mar, 4, 1971 I, E D, § Dug well, Repotted yield 10 gal{mwin. Water esnd
143 reported from 18 to 24 feet.
* 205 Nan B. Hennett -- 1919 20 -- - Hea 2,005 15.80 Mar 5, 1%711 I, E o, & Tug well, Sand and grevel reported from 20 to
142 20 feat.
206 Lee Smith -~Smith 1891 28 - -- Kca 1,084 11.56 Mar. 17, 1971 J, 8 D, 5 Tug well. Pack sand with -grawvel reported at 1§
1/3 to 22 feet.
W anl Frank Blaleck L. E. Hayhurst 1568 28 3 28 Kca 1,983 23 Dee, 15, 1968 I, E o, & Reported yield 15 pal/min. Perforated from 20
16,41 Hov. 2, 1970 1/3 to 38 feer, 4 ¥
* ap2 Taondon Key Hiltom Tarrant 1023 it -- -- Eca 1,885 1I1.45 do J, E o, & Dug well. Water reported from sand and gravel.
172 Red beds Teported ac 28 feer.
# 303 C. W. Hipds a- 1525 k) .- -- Kca 1,976 2F.60 Mar, Z, 1340 I, E D Dog well. Very weak supply. Water reported From
20,60 Haw. 2, 1970 1/3 sand at 12 to 15 feet. Limertone at 15 fest.
Well 11% in Callzhan County report. &
#* 304 Harold Helden B. L. MeEalvy 1069 as ? 35 Yoa 1, 982 6.72 How, 6, 1970 | Buh, E Irr Heaaured yield 70 galfmin, Sand snd gravel from
1 15 €o 35 feet. Reported Eo he hest well fn the
area, & 3§
* 305 ek Antillay Heward Eniffen 1360 32 5 a2 Kea 1,890 11.72 Hew. 13, 1973 J, E o, 8 Beported yield 20 palfwin. Screened from 10 ko
1 3% feet. Elue ghale reported at 32 feef.
04 G. E. Hicls Merle Bales 1985 40 & 40 Kca 1,986 9.25 da I, B Irr, § Teported yield A0 gal/min. Slotted from 14 ta
1 38 feet, Could not complete into Permian becauge
of sand caving.,.
* 237 do Eridwell 011 Ca. 1956 43 B 43 ¥rod 1‘,982 7.02 do T, R Irr feported yield 9% gal/min. Slotted frem 18 to
1 43 feet, Red clay at 42 feet. ¥
* il €, E, Campbell . E. Camplcll 1870 Spring -- - B 1, 980 {+} Wow, 17, 191 Flowe 8 Eatimated flow I palfmin, Seop is 15 feet helow
ground level. Water reported from whikte clay.
* L Jack J. HE1) R. L, MeEelwy 1965 58 ] 58 ¥ea 2,006 36.5% Jan, B, 1971 J, E o, 8 Weported yield 5 gal/min, Slotted from 40 to
1f2 58 feet, ¥
W 402 Toyle Teng L. E. Hayhurkt 1968 56 3 56 Fea 2,010 37 July 5, 196§ G, W I, & Reported wield 4 g2l /min. Casing perfarated from
35.55 Tan, 8, 1971 35 ko 53 feer. X ¥
* 403 Holley Twey Jean Motarrell 1962 7 5 7 ¥eca 2,810 .97 Feb., 5, 1971 J, R D, & Reported yield 2D gal/min. Water reported from
1/2 twp papds at 25 and 70 feer,
* 404 W. E. Carter -- -- Bpring -- .- Keca 1,970 {+) Aarg 1, 1o40 Flows 3 Water sceping from sand ai updetermined rate,
{+] Feh, 5, 1871 Spring located at contack af Permian rocks and
Antler. sanda. Well 402 in Callahan County
repart. &

See footnotes at end of table.
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Table 5,--Records of Selected Wells, Springs, and Test Holes--Continued

Casing Water level
Depth Altitude Delow
Tlate af Diam- Water 1of land land- Date of Mathiod Use
Well (wmer Driller completed well eter |Depth | bearing |surface surface mes.sur BnEnt of . af Remavks
[$33)] finm.} [£43] unit (fe) datum Iift water
£z}
I0-44-405 Ervin Welch L. E. Neyhurst 1963 in [ n 13 1,903 1L.20 Mar., 1, 18%71 c, W 5 Beported to be very weak well and of poor
quality. Water reported from Limestene at 15
Lo 30 feet,
406 Callahan County - -- Spring -- -- Gal 1,919 () Mar. 17, 1971 Flowg 5 Egtimated flew rate 5 galfmin. Water flowing
) from sandy clay.
407 Holly Ivey Jean McCarrell 1962 BO 5 BO ¥oa 2,042 21.42 dao Suk, E 5 Pug well. Two water streta teported at 2D
1/3 and 70 feet. Red beds reported at 7B feek.
408 W, M. Lockridge R. L. McKelwy 1966 47 & 47 Kea Z, 080 4 Apr. 2, 1968 J, E o} SElotted from 30 to 47 feet., Red beds at 40 feet,
30,10 Mar. 17, 1971 /2
A00 Lanny Denman L. E. Hevhurec 1974 BO 5 [} Koa 2,030 ag.al Oct, 9, 1974 Syb, E ey Yield reported at 30 gal/min.
* 501 E, F. Beyer do 1968 BO 5 80 Kaa 2,060 54 Got, 20, 1948 J, E o Reported yield 15 galfmin. Perforsted from 50 to
51.41 How. 2, 1%M0 /4 T8 fear. 2 ¥
# 502 ¢, B, Campbell C, E. Campbell 1RES 22 36 22 Keoa 2,022 17 Nov. 17, 1870 a, B o} Reported yield 20 gall‘mln. Elotted from 12 to 22
16,40 JFan. 6, 1971 1 feat. Water reported from uppar sand member.
* 503 J. 8. Bentley -- 1947 42 & 42 Hea 2,021 56.00 Jan. 11, 1971 J, E I, 5 Reported yield 15 gal/min. Ked beds reported
1 at 42 feet,

* 506 Rufus Miller -- -- Spring -- -- Kea 1,55 ) do Flows 3 Estimated flow rdte 100 gal/min ar greater,
Watar reported from lower asaud member. Flow
began in 1953, :

* 505 W, T. Gardner -- 1540 Ao -- -- Hea 2,02 11.2% Fab 5, 1971 J, E D, 5 Reported yield 10 gal/min. Bed clay reperted at

13 30 feet.
* 508 do --Gardner 1920 5 -- - Kea 2,014 B. 3¢ do J, E D, Ind Dug well, Estdmated yield 6 gal/min. Red clay
1/3 teported at 25 feet. Supplies water for &
turkey farm.
07 dn L. E. Uavhorst 1970 32 3 a2 Kea. 2,010 14 Hay 30, 1970 J, E Ind Eetimated yield 6 gal/min. Slotted from 13 to
11. 4% Feb, 5, 1%71 a4 32 feet. Tellow clay at 24 feet. Supplies water
for & turkey fapwm, 3
508 Clandell Joy do 1973 &7 5 &7 Kea 2,020 B.E& Oet. 9, 197 N n vmer 's well Wo. 1, Unueed irrigation well.
: Tiveld reported at 25 gal/min.
509 der do 1973 27 5 a7 ¥ea z,020 5,92 do H H twner's well Wo. 2, Unused irrigetion well,
¥ield reported at 20 galfmin.
510 da da 1473 25 = 25 Eca 2,015 .24 da H ] Ovner 's well No. 3. Unused irrigation well.
¥leld reported at 20 galfmin. ¥
511 da do 1973 25 5 Zh ¥ca 2,020 554 da H " COvner'a well Ho. 4, Unused {rrigatfon well.
¥ield reported at I3 gal/min.
* BO1 Rufus Millar - - 14 -- - ¥es 1, a8 764 Feb. 21, 1940 C, W o, & Dug well, Well 125 in Callshan County report. &
2.73 Jan. 11, 1%7E

2 01 Highway 36 Church Howaprd Eniffen 1859 an & a0 Kca 2,080 30.08 Sept. 9, 1970 J, B B Weter gravels Teported st 30, 60, and %0 feet, ¥

of Chriat 38,97 Jan. &, 1872 12
* klord Tammy Smith L. E. Hayhurat 1968 35 5 26 Kea 2,014 LE.22 Jan 6, 1%71 J, E il Eatimated yield 3 gal/min. Perforated 16 ta 26
1/2 feat, Water sand at 19 to 26 feer. 2

* 703 Frank D. Chrane de 1969 6 & 1 ¥ra 2,081 51 July 16, 1969 J, E 3 Reported yield 10 gal/min. Perforated frgm 50 to
51,83 Jan. 2, 1971 1/2 66 feet, Test originally drilled ro 70 feer. 3 ¥

E 70k Barl Rimmerle do 1963 131 & 131 Kea 2,145 o7 Apr. 14, 1968 S5ub, E g Reported yield 14 palfmin. Slotted from 111 teo
9B, T2 Fab. 3, 197t 172 131 feet. Teat originally drilled to 138 feot.

£

See footnetes at end of table,
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Table 3.--Records of Selested Wells, Springe, and Test Holes--Continued

Hater level

Lasing
Depth altricude Below
Date of Dism- Water |af land land- Dete of Method Tse
Well vmer Driller completed | well eter |[Depth | bearing |surface surface med ur ement af of Remarks
[§33] {in,) [§33] unit [§33] datum 1ife water
{fE}
W AN-44-705 Annie Mosier L. E, Hayhurst 1968 5L 3 51 Eea 2,015 30 Ang, 12, 1968 J, E ) Reported yield 10 galfmin. Perforated at 30 and
2%.2% reh. 5, 1871 51 feet. 3 §
Ta6 Burt Hertheatt, Jr. A, L. Vargper 1964 45 B 45 Kea 2,038 te Mar. 7, 1964 1 Suh, E 3 Sand and gravel at 13 to 31 feet and ssnd 34 to
15.20 Feb. 16, 1971 1 40 feet, ¥
707 Jd, I, Crawford -- -- Spring - - ¥ea 1,080 [+} Mar. 18, 1%71 Flowe g Water reparted aeeplng from sand in contact with
& fogsilifercus limestone.
TOR do - - 17 -- - Kes 1,00z 15.09 da ™ -3 Dug well. Limeatone et 17 fask,
F09 Marvin Lewis -- -- 150 B 150 Kea .- ao Aug. 21, 1971 | Bub, T Ind Reported yield I2 gal/min. Reported to punp 38
barrels a day to supply water-flood operation.
* 71q Jim Culpepper 1. E. Hayhuest 1973 ) 5 108 Kea 2,060 4 Mey 15, 1973 | Sab, E Ire Yield reported at 25 gal/min. Ssnd =nd pravel
545.82 Got. 10, 197& reported at 70 ra 85 feer, ¥
&1 Kichael B, Williams Jack R. Barnes 1981 123 12 B Yea 2,095 2 Oct, 28, 1963 g B 8 Meaeared yield 7 gal/min. Screenad from 84 o
7 123 Ik 103 feat. Formerly public supply for Denton
Miaclle site.
* a0z do dg 1960 123 13 34 Kea 2,092 73.00 de 3 B & Measgred yield 7 galfmin. Screened From 84 to
7 123 70 Jan. 7, 1%71 afq 133 feet. Formerly puhlic supply for Denton
Higeile site.
803 da do 19861 123 13 84 | Kea 2,084 62,38 da 2§ H Measured yield 7 gal/min. Boreensd from 54 to 103
7 123 feet. Formerly public rupply for Denton Miarile
sike. &
* BO4 Jiomy Fartin, TIL Robert Higgine 1947 153 a 153 Hea 2,129 35 Dee. 4, 1967 | Sub, B 3 Reperted yisld 20 gal/min. Slotted from 30 to
¢ 26.70 Jan. &, 1471 12 45 feet and 90 teo 130 feer, ¥ ’
BDS | Caste Smith L. E. Haghurst 1965 45 ] 46 | Eea 2,025 15 May 2, 1968 | 3, E Trr Estimated yield 15 galfmin, Slotted 20 to &6
N 13.58 Jan, 11, 1971 1/2 feet, Purple and white clay et 40 te 5D feet,
23
* 206 L. H. Lilly do 1969 9 5 o ¥ra 2,075 53 Yeb. 25, 196% I, E n, 8 Estimated yield 15 galfmin. Perforeted 30 te 90
44,72 Jan. 11, 1%71 1 feer, Vellow clay at 91 fesr. 3 ¥
* BO7 Herman Scott de 196% 41 5 41 Faa 1, 590 20 How, 11, 14969 J E ] Eftimated yield 10 galfmin, Sereened from 16 to
15.20 Feh. B, 1871 12 41 feet. 3
* a08 A. B. Robertsan J. T, MeCarrell 1963 60 & G0 Kca 2,040 23,10 Feb. 17, 1971 | Sub, E It Reported yield 40 gal/min. Sand and grevel from
i-1/2 47 to 60 fect. ¥
BO% I, €. Tucker L. E. Hayhuvgt 1968 L3 & &0 Fea Z,085 40 May 16, 1964 1, B 5 Estimated vield 10 gal/min. Slotted from 40 to
39.30 HMat. 1, 1371 152 60 feet. Red beds at 61 feek, 3
* B10 § Jobn Loven - Jack Leonard 562 74 -- -- Kes 2,040 30,30 da 3, E D Dug wall. Reparted yield 10 gal /min. Water
1 reported to be coming from strate of sand and
gravel. Red beda reported at 76 fest.
901 W, E. Gomnel L. E, Hayhurst 1969 20 5 20 Kea 1,872 L] July 11, 1968 I, E I, & Estimated -yield 5 galfmin, Perforated 2 to 20
10,58 Jan, 1, 1%71 13 feer, Sand and gravel from 8 to 13 feer. I
* 92 M, C, Gulledge Laester Klag 1957 105 5 105 Eca 1,990 75.85 Teb. 16, 197F | Sub, E n, 8 Reported yiekd 30 to 40 gal/fmin, Sand and gravel
1 treported from &0 to 105 feet. Red beda reported
at 105 feer.
w 903 4, E. Kendrick -- 1%21 Iz -- -- Yca 1,960 6.52 Apr. 30, 1940 b3 H Dug well which has bot bheen used in 20 yeara.
5.11 Marp., 4, 1971 Well £13 in Callahan County reperr. &
* £5-101 Hel Green Heward Eniffen 1962 55 3 kR ¥ea 1,978 22.65 How . 4, 1970 J, B Ind Reported yield 50 galfmin, Water send snd gravel
34 reported fram 45 to 55 feet,

See footnotes at end of tabla.
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Table 5.--Records of $elected Wolls, Springs, snd Test Hales--Continued

Casing Water level
Depth Altitude Below
Date of Dipm- Water [of land land- Date of Hethod Uaa
Well Dwner Driltlsr completed | well | eter |[Depth | bearing [surfaca surface mea BT ement of of Remarks
(fe) {in.} (fe) unit {fe} datum lift water
{fr)
30-45-102 | Mel Green Howard Eniffen 1966 &0 6 60 | kea 1,973 22,30 Wow, &4, 1970 | J, E O, Tnd | Beported yield 30 galfmin. Red beda reported at
afk 50 feet. Provides water for hog and catble feed-
lot.
103 D, C, Eogerg, Je, E. L. McEelwy 1966 v T 42 Kca 1,880 2 Dec. 1966 Sub, B Ire Eatimated yield 27 gel/min. Perforated from 25
18,97 Fov. 17, 1970 1 tg 42 faet, Sandy clay at 368 feet. ¥
104 do do 1966 52 7 52 | Kea 1,983 25 Dae. 1966 | Sub, E Irv Ertimated yield 40 gal/min. Perforated from 27
22,60 Hov. 17, 1570 1 te 52 feet. Sandy clay st 44 feer, ¥
* 105 do dg 1946 a1 7 Bl Hrca 1,388 25,02 do Sub, E Ire Estimated vield 32 gal/min. Perforated from 32
1 te &1 feet. Red clay at 53 feet,
106 do da 1967 5O 7 5o Fea 1,982 22,12 dn Bub, E Irr Reported yield 27 gal/fwdo, Perforatcd from 25
1 ta 50 feer.
107 Dr. R..W. Evans da 1964 &3 3 48 ¥ca 1,965 32,82 Feb. 2, 1971 J, E 3 Feported yiatd 20 ta 30 gsl/min. Slarted from
172 30 te &3 feet. Blue ghale at 45 fret, &
108 Avrchie Wichals - - Spriog -- - ¥ca '1, 240 {+) ¥Mav. 30, 197t c, W LA} Eetimated flow Tete 2 gal/min. Warer flowing
. frem Antlers sand at contact with Permisn lime-
atone.
- 201 Dr. M. &. MoGewen -- 1933 a - == ¥ca 1, %32 15,00 Feb. T, 1540 H N Dug well. Well completed fnto clay, Well 127 {n
19.59 D, 1, 1970 Callahan founty veéport. &
* 202 R. L. Grigge, Jr. -- 15%0° 345 -- -- ¥ea 1, %40 14,132 da J, E D, 5 Dug well, Estlmated yield 10 gal/mtn. Red clay
tf2 at 34 feet.
£ 203 W. T. Barnes L. E. Hayhuret 1970 46 5 44 ¥ea 1,538 0,30 Feb, 2, 1971 | Sub, E b} Estimated yleld 1 palfmin. Sletted frem 18 to
172 46 feet. 2
* 205 Wayne Hileher R. L. MeRelyy L1962 20 ;3 20 ¥ea 1,548 5.52 Feb. 25, 1971 J, E il Reported yield 5 galfemin, Vellow clay at 20 feet.
1/2
208 Elmer Croaslend L. B. Hayhurse 1870 44 5 4a Kea 1,955 20 'Eept. 18, 1970 J, E Ir Eatimated yield 1 gal/min. Sand from § to 25
20,60 hpr. &, 1971 1/3 feet. 8lotted from 20 ta 44 faet.
* 207 Archie Hichols Axchie Niehala 193 14 - - Qal 1,872 a.50 Mar. 30, 1871 Cf, & 3 Reported yield 5 galfmin. Send and gravel
reported from 12 to 14 feer.
s 901 | Dr. J. E. Mikesks, Jr. - - 24 6 25 | Eea 1,892 16.19 Sapt, 10, 1970 H ® Cazed dug well.
* g0z | Bliak cilliam - - 23 - - Kea 1,490 10,49 Sept, 5, 1940 | ¢, W ] Dug well. Reported yield 10 gal/min. Well 417
12.55 Sept, 22, 1970 in Callshan County report. &
oy ] Bi11 Varner -- -- Spring -- -- Eea 1,875 ) .Apr. 28, 1971 Flowa b} Estimated flow vate 5 to 20 gal/min. Reportad
to flaw year round. Water flowas from gapd in
contact with Pevwlan olay.
S04 do Jack Leopard 1967 42 5 432 Kea 1,908 kD] do Bub, E g Reported vield 15 3a1.-’min. Slatted from 30 to
172 42 feet. I
& HE-201 Maggie Walker -= 1870 4D am -- P 1,601 2, 8¢ Mar. 16, 1%¥t J, E D, § Reported yield 5 gal/min, Gracked clatern uged
1/2 as well for 50 years, Water reported from clay
and limestone.
202 Jim Hatchett - 1860 27 - a= P 1,595 16.12 Sept. 5, 1950 ] ] Dug well. Well 20% in Callahan County weport. &
11.245 Mav., 24, 1971
* 401 Claude Floves -- 1878 a5 -- -- b 1,812 34,37 Sept., 5, 1940 L] 2] Tug well. Reported to be atrong supply. Weter
18.00 Mar. 5. 187t vaported from limestone and ghele ab unknown
deptha. Well 133 in Gallshen County Teport. &

See footnotes at end of table.
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Teble 5.--Records of Selected Wella, Springs and Test Holes--Continued

Casing Water level
Depth alticude Below
Date . of Dimm-~ Water of land Jand- Date of Karhod Use
Wall Qumer Driller complatad well eter {Dapth | bearing |surface surface WEEFUT EEEOT aof of Remarkg
[$133 (in.} | (f£){ unir {ft} datum life water
(3]

*  B0-46-501 Robert Eubanks A. L. Varner 1971 40 - -- P 1,604 .00 ay G, 1971 N N Water veported from a zandy shale at 20 to 25
fest. Water s extremely saline. Abandoned test
hole.

* 701 | Dr. J. E, Mikesks, Jr.] R. L, McEelvy 1965 53 9 53 | Wea 1,915 22,98 MeT. 24, 1970 | €, W 5 Estimated yleld 5 gal/min, Slotted from 25 to

: 23.50 Sept. 10, 1970 33 feet. I
23.80 Hew. 12, 1373
* 702 Morgan Stokes .- - a1 -- -- Koa 1,970 76,10 fept. 5, 1940 J, E " Dug well. Well 303 {n Callahen County repert. &
77.30 Sepr, 22, 1970 | 1/3
* 103 GC. ™, Eller, Sr. R, L, MeoKelwy 1563 76 6 & Kea 1,540 50 15955 Bub, E Trr, D Measured yield 12 gelfmin. Perforated from 40 to
45 Dok, 14, 1970 /G 75 faet.
704 do do 1968 15 B 75 Kaa. 1,845 47,05 do g, W il Reported ¥ield 12 gal/min,
705 Charies M, Eller, Jr. da 1966 70 o 70 Eca 1,#5 5 dog c, W B Eptimated yield 15 gel/min. Slotted from 48 to
72 feet, Yellow ¢lay at 65 Feet, I
* ail:d Andy Myers -- 1920 20 au -- s 1,892 12.92 do cf, B b, 8 Dog well. Sand and gravel at 19 to 20 fewet.
143 Red clay at 20 feet,
707 Tave Fillars A, L. Varosr 1964 75 7 15 Kea. 1,910 25,70 do Sub, E n Water sand from 3F to 52 faet. Zed shale 52 to
61 feet. Unused irrigation well.
708 de B, L. McEelwy 1965 48 5 48 Foa 1,913 24,53 do £f, E 5 Blotted from 20 to &8 feet, Water sand and gravel
1/2 from 26 to 32 feet. X
* 801 W. 0. Wyile - - 17 - -- Kce 1,848 49.45 Eept., 5, 1940 W H Dug well. Water from sand aod gravel. Well 305
7.34 Mar. 5, 1971 in Callahan County report. &
* 902 Gounty of Callahsn - aa Spring - == Hea 1, 966 {+ Mar., 21, 1940 Flovs b Estimated flow 35 gal/min. Warer from white
{+) Sept. 23, 1970 sand in contect with blue ¢lay., Temperature &3°F,
Well 302 in Callahan County repott. &

" 903 Bab Beckham A, L. Varner 1365 266 6 265 Fea 2,070 234.1 Jan. 13, 1971 C,. W 5 Reported yield 2 to 5 gz2l/min, Water sand from
245 to 265 feer, ¥

* 47-601 E. R. Battle Fred Spreuls 1520 25 -= -- Kca 1,783 15.31 Mar. 1%, 1940 J, E , 8 Dug well. Well 316 In Gallahan County report. ¥y

13.29 Mar. 5, 1963 153
13.15 Hay 7, 1974
502 Raymond Sprawls &, L. Varner 1970 34 ¥ 3z Kea 1,#72 1é July 1970 | Suh, E Irr Repovted yield 3% gal/min, Sletted from 15 to
14.33 Jap. 14, 1971 1/2 25 feet. Red beds reported at 28 feat,
+* £03 da do 1970 0 ? kL] ¥er 1,772 15 July 1970 | Eub, E Irr Reported yield 25 palfmin. Slotted from IS5 to
13.03 Jan. 14, I971 | L-1/2 25 feet. BRed clay at 25 to 41 fewt. Well com-
pletad to 30 feet.
# B0 do do e 23 -- - Kea 1,772 14 Bept. 17, 1970 | Sub, E Irr, Dug well. Hesaured yield 80 gal/min., Teo feat
15. 44 Jan. 14, 1571 | 1-1/2 D, 3 of water sand pregent in well.
* 805 W. W. Scott J, W, Huff 1864 19 ~- - Eea 1,767 12,87 Det. 4, 191 c, E D, 8 Dug well. Water fand from 13 to 19 feet.
1 Temparature §9°F,

* 605 G. A, Reece R. L. McRelwy 1966 45 L] 45 Kea 1,787 18.52 dao s B D, & Pack zand from 23 to 35 feer. X

* 701 Weldon Gary - - &5 - -- Kea 1,855 29.94 fept. 21, 1970 c, W s Dug well. Open hele from & to 45 fset.

* 7oz do - -- Spring - -- ¥ca 1,800 (+} do Flows 5 Estimated flow rate 30 gal/min., Water flowing
from fine to coaree greined sand which is in
contact with & Parmisn Timestone.

- 703 Loyd Gary A. L, Varner 1951 118 5 114 Rea 1, 500 66,78 do c, W D, 5 Blue shala reportad ar B feet.

Swa footnotes at end of table.
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Table 5.--Records of Selected Wells, Springa, and Test Holes--Continued

¥ater level

Caging
Depth slritude Below
Path af Dian- Water |of land Land- Date of Method Use
Hell vmer Driller completed well eter [ Dapth | bearing |surface sur face méasur ement of of Remarhs
{fe} {in.} [§33] unit (ft} datun 1ife water
(£t}
®  A0-47-704 LaReata Ranch Lester Eing 1966 134 [ 134 Fca 1,907 B5.31 Oet, 1, 1970 Sub, E B Reported yield 5 galfmin. Temperature 69%°F,
a4
* 7a5 do - -- 114 ] 114 Xra 1,933 100.565 Qet, 1, 1970 c, W s Red beds reported at 114 feet, Well 309 in
Callahan County veport. &
* B do - -- 18 -- - Kea 1,810 10,77 Aug. 2, 1940 c, W o, 8 Dug well. Well 310 in Callahan County report. &
7.38 Qet. 1, 1970
* 9o Jerry Dehlinger Jeck Leonard 1968 30 12 50 Fca 1,758 36.02 Sept. 24, 1970 Sub, E IrT Reported ylald 65 gal/mnin. Water sand from 27 to
1-1/2 50 feet.
902 do da 1966 5Q 12 50 Eea 1,798 33.90 Sept. 23, 1970 Sub, E Ier Reported vield 100 gal/win. Water sand from 27
1-1/2 to 50 feet.
b Lix) do da 1956 El 12 S0 Kea 1,798 32.68 do Sub, E Irr Reported yield 100 gel/min.
1-1/2
904 da do 1968 -] 12 2] Hea 1,748 3Z.1% do Sub, B Ier Reported yield 65 gal/min. Water seand from 27
1-1/2 to 50 feet. 3lpotted 20 to &0 feer.
* 905 Dwight Bleck - 1950 21 - -- Kea 1,765 1L.7% Oee. 1, 1570 J, b D, 5 Dug well. Yield reported to be strong. Peck
1 gand from 8 teo 21 feer,
* 906 | 8. A. Black estate -- 1935 16 - -~ | Gal i, 764 10,45 Mar, 1%, 1940 o, W i} Dug well. Well 315 in Callahan County report, 4
960 Dek. 1, 187
07 FPoy Jobe - -- 18 = - Kea 1, 766 5.595 do E, H U, s Dug well,
* 08 J. L, Harinelll Veroon Phillips 1964 33 E] k] ¥ea 1,776 B.85 Det. 6, 137Q J, E ] Blotted from 12 to 33 feet. Red bed: from 313
1/2 to 35 Feet. Well originally drilled te 35 feet. 3
* A8-402 Mprriz L. Morgan Morrie L. Morzen, Sr.| 1918 17 .- -- Kce 1,745 9.50 da H 5 Dug well. Reported yield 5 to 10 gal/min.
FO5 I, L. Sessione -- 1955 53 - - Kcd 1,810 34.00 Mar. 15, 1970 J, E 8 Deyg well, Red bed veported at 55 faet. Water from
sand and gravel.
* 52-101 | €. W. Carter G, W, Carter 1949 121 6 121 | Kea 2,090 85,62 Dee. 5, 1970 | Sub, B | Irr Reported yleld 12 gal/min. Slotted 87 to 120
3/4 feet. Black shale at 120 feet. &
* 102 do de 1950 110 ] 119 Yca 2,085 az.39 dao Suk, E | I, Ivr Reported ylald 14 gal/min. Slotted 87 to 110
1 feat. Black shale at 110 feet.
183 do Jack Laonard 1962 & - - Fea 2,020 ] Sepk. 25, 1962 W ] Well hag been destroved. Band and gravel 20 bo
20,00 Dac. 3, 1570 35 feet. Yellow clay at 35 feer. 3
e 104 Gordon Hage P. A, Kirk 1955 16 6 15 Kea 1,910 B.71 do J, E il Weter coming from sand and gravel. Water
1/3 reported teo have become salty this aummer.
Several vegetative-kill areaz located sbowve wall.
e 105 3. 0. Barton L, E. Heyhuret 1969 130 5 130 Kea 2,100 20 Juiy 249, 196% Sub, E o, 5 Reported yleld 15 gal/min. Eletted from 20 to 20
20,497 Feb. 8, 1am 3fs feet and 100 te 120 feet. Upper sand formation
has very little water. Driginally drilled ta
135 feet. % ¥
108 E. D. Whitford -- 1920 50 an -- Eea 2,050 33.10 Mar. 1, 1971 c, W b, 3 Dug well. Reported yiald 5 gal/min. Water re-
poxted from sand apd gravel at 35 te 50 feet.
107 ¢, W, Barnerd L, E. Hayhurst 1970 17 5 17 Kea 1,998 3 Dec, 8, 1970 J, E il Estimated yield 5 gal/min, Casing slotted from
9.60 Mar. 1, 1971 172 8 to 17 feet. Yellow lime st 1& to 18 feer. ¥ ¥
P 201 Leray Crawford - - 16 - = Eca 1,995 13,30 Mar. 19, 1871 Sub, E D, § Dug well. Open hole at 14 to 16 feat. Limestene
. 1/2 at 16 feet.

Sae footnotes st smd of table.
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Teble 3,--Records of Selected Wells, Springs, and Test Holes-—-Continued

Caging Weter Level
Depth Alritude Below
Date of Diam- Water |of land land- Date of Hethod TUae
Well ey Drillar complatad well eter |Depth | bearing | surface surface meg AUEEMENE of of Remarks
[$33] {In.y { (££)} | unic [$13] da bum 11fe water
(£t)
& 30-52-501 Stella Johnwon Jack Barnes 1960 112 13 az Rea 2,08¢ 52 June 24, 1%6) Sub, E Irr Formerly public supply for Oplin Missile sita,
7 112 2 Reported yield # gal/min. Screened from 82 te
112 feet, Shale at 105 feet., 2/
402 do do 1960 112 13 82 Eea 2,104 B2 do S5ub, B Irr Formerly public supply for Oplin Migsils 2ite.
. 7 112 76 Jan, 11, 1371 2 BReported yiald 8 gal/min, Screened from 82 to
112 fest,
403 do do 1960 112 13 B2 Kea 2,100 a2 Jan. 7. 1971 Sub, B Irr Pormerly publlic eupply for Oplin Missils site.
7 112 2 Reported yield 8 gal/min. Serwened from 82 to
112 feer,
* 404 Uls Roberte -- - 19 - = Kea 2, b0g 12.03 Bept. 9, 1970 R .} Dug well. Y
11.78 Jan. B, 1972
* 405 Walter Praston -= - 3z - -- Fce 2,030 16,82 Apr. 30, 1940 J, B D, 8 Dug well. Well 437 in Callahan County report. &
11.01 Jan. b, 1871 142
* 406 John Armor ~-Rogets 1650 1n & 1a1 Kea 2,080 Ti.14 Mep, 1, 1971 4, E o, § Water reported coming from 4 seep at 40 feat and
/2 water sand from 80 to 100 feet,

407 Roy Armor da 1950 20 ] 90 Ece 2,090 50, 30 do c, W L, § Reporred yield B gal/min, Water reported from
seep at 45 feer, Weter sand zeported at 70 to
8B feet,

* 501 Ira Crawford L. E. Hayhuret 1970 16 5 16 Feoa 1,993 B Sept. 26, 1970 J, B s Eotimated yield 5 gel/min, Casfog slotted 7 to
10,00 Feb, 5, 1871 | 1/2 16 Feet. I 3
* 701 Luther McCrea - 1824 15 - -- Kea 2,005 T 11.01 Sepk. 6, 1940 H H Dug well. Send veported at il to 16 feat. Well
49.91 Jan. &, 1971 434 in Callahan County teport, &
* 702 Lowell Johrizon - - 49 -- - Kea 2,025 29,49 da 4, E n, s Dug well. Water coming from sand and gravel at
1/3 utknowm depth,
733 do L. E. Bayhuret 1570 0 5 i Eca 2,052 42,33 do c, W 3 Reported yield 5 gelfmin. Slorted from 47 to
70 feer, Red beds at 62 feer, I ¥
* a01 Guy Williams do 195% 37 8 37 Eea 2,023 15 May, 24, 1%69 J, B g Estimared yield 6 gul/min., Slotted from 15 to 35
15,41 Dec, 3, 1970 173 feet. Lime from 22 to 37 feet, 2
802 Lean Barr do 1570 20 5 n KEca 2,004 1é Mow. 20, 1970 n L] Estimated yield 2 gal/min., Porforated 15 to 20
13.76 Fel, 16, 1971 feat, Yallow clay at 22 feet. %
* 803 Stella Yogt - 1840 35 -- - Kea 2,035 27.97 Apr, 30, 1940 I, E D, 8 Dug well. Reported yleld 5 gal/min. Wo water
27,50 Mar. 1, 1971 13 reported balew 33 feer, Well 431 in Callshan
Ceunty repart. £l

ang Alvin Gox L. B, Hayhurse 1971 5% 5 5% Kea 1,052 43 Mar, 14, 1971 J, E D Reported yield & gal/min. 5lotted from 40 to 59
feet, Originally drilled ta 63 feet. ¥ ¥

901 Carl Dunlap Reppz Guitar, Jr. 1965 20 6 20 Kos 1,978 14,15 Dew. 1Y, 1970 c, W w Perforated from 12 to 20 feet. Water comlng from

14.62 Jan. B, 1972 fgnd and gravel. Y
* a2 Guy Williamg L. E. Hayhursat 1963 55 5 65 Kea 2, 00% 33 ApT. %, 1969 J, E g Reported yield 3 galfmin, Slotted 33 to 65
: 35,00 Jae. 6, 1971 1/2 feet, ¥
* w03 Garl Dunlap Reppz B. Guitsr, Jr. 1965 0 9 30 Kaon 1,978 ] Apr. 7, 1965 J, B W Eatimated yield B gal/min, Perforsted 14 to 20
B.50 Jan, @, 1971 12 feat. Sand and gravel reported from 14 te 22
feet, Test oviginally drilled to 50 feat and
completed at 30 feet. Unused irrigatfon well, ¥ %
904 Marvin Rutiand L. E. Heyhurst 1970 40 -3 40 ¥ea 1,982 15,55 do C, W 5 Reported yield 3 gal/min, Perforated from 15 to
43 Feat.

Sae footnotes at end of teble.
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Teble 5.--Records of Selected Wells, Spricgs, eod Test Heles--Continued

Casing Water Jevel
Depth Altitude Below
Date of Diam- Water |of land land- Date of Mathad Use
Well Gvmar Driller completad | well | eter |Depth | hearing |aurface surface measur ewent of of Remarks
(fed {in.) {£t) upik [§33] 2atum fte water
£3]
*  30-52-903 F. 0. Williams - - 37 - - Kea 1,%37 a1.34 fegk. 6, 1940 G, B 5 Bug well. Open hole from & to 37 feet. Well 430
30.00 Mar. 19, 197F in Callshan County report. %
906 Mre. Clint McIntyre Hury Bales 1952 45 & 45 Kea 1,858 7.81 do c, ¥ 5 Water pand reported at 20 to 45 feet.
L 53101 Henry Seale - 1950 Spring - -- P 1,840 (+ do Flove, T Spring vhich hae been dug crut.ta 8 feet,
. 1, & Eetimated flow rate B gel/min,
1/2
* 101 Alton Horoaly - -- 7 - a- Foa 1,878 1.88 Sept. 5, 1940 " ) Dug well. Open hole from 3 to & feet. Wall 414
4,684 Bept, 22, 1970 in Callahan Gounty Tepart. ¥
* ool Hyll Ranch -- e Spring - - F 1,570 {+) Mar. 25, 1971 Flows 5 Estimated vield 1 gal/min, Heported to flow
yeer round.
* 54-101 Robert MeClain Lester Eing 1966 [1:] 8 88 Eca 1,920 30.22 Sept., 22, 1970 I, 6 5 Beported yield 60 gal/min. Slotted from 30 ro 43
3 and A6 to 88 feec, Test originally drilled ca
90 feet, Tempereturs E9°F. 3
* 142 do do 1969 il 8 31 Kea 1,380 7.82 do I, E D, & Reported yield 10 gal/min, Sand from 2 to 31
1/2 feet, Well completed in sgnd.
* 143 H. J. Gibba W. D, Clark 1970 70 6 70 Fea 1,903 46, 5% do I, B ™S Reported yleld & gal/min. Parforated from 50 to
1/3 70 feet. Water sand from 4% to 56 feet. ¥
% 104 Bob Dye R, L. McKelvy 1966 0 8 kil Kea 1,944 50,18 Det. 7, 1370 Sub, E b1} Reported yield 16 galfmin. Water gand from 45 to
172 70 feet.
105 Hussall H. Dye Dick Marrow 1970 102 6 102 Ked 1,451 62,28 Oct, 14, 1570 Sub, B I Beported yield 10 gal/min. Perforated from 62
1/2 to 102 feer. ¥
* 106 John F. Downs - 1916 o - -- ¥ca 1,887 13.44 Jan, 13, 1971 J, E 3 Dug well. Reported yield 10 gal/min.
/2
201 W. H. Price - un 23 - - Ece 1,910 21.03 Mar. 21, 1340 C, W w Dug well. Reported yield 2 galfmin. Well 302 in
18.80 Gk, 9, 1970 Callahan County Tepart, &
* 02 dor -- 1556 26 .- -- Fre 1,500 12.52 Ock, 13, 1970 cf, E D, § Dug wall, Reported yield 5 gal/min. Mater ra-
1 poxted from mand and gravel.
203 do - - Spring - - Fea 1,887 (53] do Flowe 3 Eetimated flow at 5 to 10 gal/win. Water
reported flowing from a fine, whice sand.
#* 206 W. L. Lawrence R, L, MrHelvy 1961 120 & 120 FcA 1,935 50,40 Ock, 14, 1970 J, E o, & Reported vield 3 galfmin, Water zands reported
1/2 at 80 and 90 feet. Hed beds reported ac 100 faet,
#* 2106 Eob Beckham Bill Varner 1937 ailv] 5 160 Eca 1,138 173.50 Mev, 11, 1971 o, W 1 Reported potential yield 75 galfnin. Completed
in upper part of Antlers sand.
207 do Bud Goble == 220 [ 220 Kea 2,111 135,00 da c, ¥ 3 Reported potentfal yield 75 gal/win. Upper water
sand reported frem 200 to 220 feet.
* 202 Caldwall Ranch Ceell Gobal 1950 190 5 19 Rea 2,005 31.53 Mar., 6, 1969 Syb, E L, 8 Estimated yiald & gal/win. Temperatuxe §6°F.
31,78 Jan. 12, 1971 113
* 03 Ray Fairacloth Willfam Yaxner 1939 119 5 11% Kea 1,919 87,22 Apr, 4, 1940 | X Water reported from 99 to 119 feer. Well 327
87.20 Sept. 21, 1970 in Gallahan County repovt.
* 304 | A A Holley --Murdock -- 120 6 120 | Rea 1,910 54,40 Sept. 23, 1970 | C, W D, § Estimated yield 5 ko b gal/min. Casing reported
collagped fram 110 to 120 feet.
305 Bob Beckham Bud Gable 193% 186 & 186 ¥ca 1,906 135.30 Mar, 1T, 1971 c, W S Band reported from 152 to 184 feet. Slotted
from 163 te 184 fest.
306 do Willlam ¥arner 1928 120 & 120 Yen 2,048 74,09 de G, ¥ 5 Well reported completed in sand and gravel 90
to 120 feet.

§an footnotes at end of tahle.
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Tsble 5,--Records of Selected Wells, Springe, sod Test Holes--Continued

Caming Heter level
Depth Aleirude Below
Date of Dam- Water |Jof lend land- Date of Hethod Una
Wall Dvmer Driller completed | well | erer [Depth | bearing |eurface surface measur ement of of Remarke
€3] fn.) | {£€) | wunit (It) datum 1ife watEr
£33]
®  30-55-307 Eob Beckhem Williaw Yarmer 1947 56 8 56 Eca 1,985 20,47 Mar. 11, 1971 | Sub, E ] Well completed in upper mand unit,
12 .
* 401 Weldon Gery Jake Childers 1955 80 6 34] Eea 1,876 5.26 Sept. 18, 1570 J, E D, 5 Water reported from sand st 3 to 20 feeb.
5.51 Jan. 12, 1971 1
* 403 01in English -— 1420 16 . - tca 1,882 11.54 Sepk, 5, 1940 c, W D, & Dug well., ¥ield veported to be strong, Well
11,18 Mar, % 1371 366 in Callshan County report. & X
* 403 Walter B, Black, Jr.. -- 1917 12 - - P 1,885 3.89 Sept, 3, 1MG{ J, E | - Dug well. Reported etrong supply. Water reported
7.15 Mar. 9, 1971 142 from fractures in limestons. Well 387 4in Cal-
lahan County report, 4
* 501 Elizabeth Burks Curtis Alford 1955 123 L] 123 Eoa 1,525 #3.10 Ot 7, 1970 J, B D, & Reported yield 10 gal/min. Sand end gravel re-
a4 ported from 99 te 101 feet,
502 Tee Caldwell Merle Bales 1964 78 8 78 Kea 1,887 55 1964 c, W 5 Esportad yield 5 gati/min, Slotted from 58 to
51.681 Mar, 15, IP7L 73 fesr. ¥
* 01 J. Co Childere J. 8, Childers 1964 28 13 1 Eea 1, M40 20,40 Bapk. 4, 1970 J, E o Reparted yield 8 gal/min. Open heole from 10 ta
20,24 Jan, 8, 1&72 1/2 28 feat. LV ¥
* §02 da -- - Spring -- -- Rog 1,815 £5] da Flows 5 Estimated flow Tate 5 gal/min, Water coming
[+ Jan, 12, 1971 from gand in contact with Permian clay,
* B3 Jokn I. Crawley J. E, Wooda 1853 70 3 10 ¥ea 1,810 35.10 Sept, 23, 1970 I, E b, & Reported yield I0 gal/min. Twenty-five feet of
3/4 water sand reporeed.
* 04 de W. D. Clark 1969 70 £ 70 Kca 1,882 30.80 do Sub, E Irr Reported yield 12 gelfmin, Water sanda raported
12 Bt 24 to 30 feet and 57 to B4 feer, 3
* 605 Glen Wooten - 15945 ] f &0 Fon 1,845 25 dct. B, 1970 J, B ] Reported yleld 15 gal/min. Ten feet of water
1f2 sand reported,
606 do Jake Dalins 1964 94 -3 94 Kea 1,873 46,70 Qet. 1, 1970 W, C B Reported potential yield 100 gal/min. Water sand
and gravel repovted from 45 to 80 feer,
607 dg - 1920 55 6 55 Foa 1,986 32.86 do W, C 8 Beported to ba a wesk well, Well completed in
upper sand member,
* 241 do e 1900 65 - - Feos 1,875 47,53 do W, C E] Dug well. Tempersture G9°F.
609 do Jake Dalles 1964 B5 B as Kea 1,866 33,80 do 2} N Reported potentisl yield 80 gal/min. Blue cley
reporked at 83 feet,
510 do - 1920 135 [ 150 Feca 1,965 B8.80 dao W C & Well cowpleted in upper zand member,
* 11 Edgar Albdriecht - Eddie Waods 1564 S0 ] 90 Fos 1,890 47,66 Feb, 17, 1571 c, B D, & Reported yield 10 gal/min, Bad water reported
. at 43 ta 50 feer.
* 512 do do 1870 150 ] 100 ¥ea 1,900 74,55 do c, W 5 Reported yield 9 gal/min. Water raported from
lower water sand. Upper send cemented aff 45 to
52 feec, % .
* 513 J. O, Williams ftephen Fortuna -- 65 5 &3 Fea - 28,28 Qet. 10, 1974 | Sub, E Irr Reported yleld 75 gal/min.
614 & do 1971 1 5 70 (1] - 30 July 18, 1471 Sub, E Irr Reparted yiald 20 gel/min.
33.95 Get. 10, 1974
* 01 Mre. Fred Heyger -- - 15 - -- Kea 1,75% .93 Apr, 16, 1940 u R 01d dug well filled with debris. Well 364 in
’ 1,60 Mar. 5, 1571 Callshan County repott, &
* 901 0, M, Holland - - 40 & 40 Fen 1,822 T4, 42 Bept. 15, 1970 J, E il BReported strong supply.
14,30 Jan., 12, 1571

Spe footootes at eod of tablae.
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Table 5, --Records of Selected Wella, Springs, and Test Roles--Continued

Caging Water lavel
Dapth Altitude Below
Date af Dlanm- Water |[of lamd land~ Pate of Method Usze
Hall Cumey Iriller compleced well eter |Depth | bearing |surface gur face meldurement. of of Remarka
(fr) (in,} | (ft) | unic [£33] datum Iift water
[¢13]
*  30-54-002 br. K. H. Tull J. C. Childers 1964 28 3 28 Kca 1,805 10.17 1964 Cf, E Irr Reported vield 60 gal/min. Perforated frem 13 te
65.17 Jao. 12, 1971 3 18 feat. Red beds reported at 28 feet. Temp-
erature $9°F, ¥
* 55-101 H. H. Chaney W, D. Clavk 1964 104 3 100 Kea 1,880 61.02 Sept. 18, 1970 I, E L) Egtimated yield 100 gal/min. Red beds reported
143 at 100 feet.
* 102 da Heal Dillard 1964 85 8 B3 ¥ca 1,874 55.48 do g, E -1 Yield reported at 100 gal/wic. Red bads reported
142 ac B5 fear, Former frrigation well,
* 103 Emnit Price --Hardyke 1905 A 5 B4 Kca 1,885 63.28 Apr, 4, 194D J, E D, & Beported yield 5 galfmin, Well 3256 in Callahan
62,22 Sept. 21, 1970 1/3 County report. 4 -
104 Ead Thmean ¥. D, Clark 1971 110 9 110 Kea 1,893 T4, 50 Mar. 11, 1971 Sub, E b, 5 Reported yield 30 gal/min. Sand and graval
1 reported Eram 100 to 110 faet. Red beds reparted
at 110 feet. 2
105 A. L. Vamier A. L. ¥arner 1967 218 7 ns ¥ea 1,970 155.14 ai. 26, 1971 | Sub, E 3 Reported to have besn pumped at 100 gal/min far
1 4 hours. Water gand and gravel at 150 to 130
faat. ¥
106 J. T, Hownrd do 1965 125 7 125 ¥oa 1,870 52.87 do Sub, E n, 8 Reported yield 12 galfmin. Slotted from 63 to
. 12 95 faet. 3 -
107 Dayton MeInnls W. D, Clark 1974 | 92 3 92 Kee, 1,895 33.82 Cec, 8, 1924 | Sub, E Irr Pack sand with gravel 33 to 84 feet,
108 do do 1674 92. 3 9z Fea 1,895 5B.15 da Sub, E Irr Sand and gravel 38 o B2 feet,
* 01 H. G. Wilcoxen Cecil Gobel 1954 88 3 a0 Eca 1,842 35 Zept. 13, 191 g, W D, 8 Upen hole from 30 to 88 feet,
* 202 Edwin & Everett -- -- 175 7 175 ¥es 1,380 71.63 do " N Well 311 in Callahun County report. &
Wilcoxen . 77.02 Jan, 14, 1571
203 Charles Sowell Lester P, King 1966 131 7 121 Kea 1,875 70 Bept. 15, 1940 | Sub, E Irr Beported yleld 185 galfmin., Slotted From 85 to
: 5 115 feat.
204 do A, L, Varmer 1966 135 8 135 Ece 1,865 LE] da Sub, E Irr Reported yleld 100 gal/min, Weter sand from 74
3 te 117 feet,
205 do do 1965 45 7 45 ¥ca 1,857 a0 do Sub, E Irr Reported yield 100 gal/min. Water sand from 60
3 to 86 feer.
* 206 do da 1366 105 7 105 Koz 1,853 35 dn Sub, B Irr Beported yleld 100 gal{win., Water sand from 60
3 te 95 feet, Red beds at 95 feet. 2
* 207 do de 1966 1an -1 130 Kca 1,877 T4 do Sub, B Ivr, B Repoerted yleld 100 gal/min, Water eand from 24
3 to 105 feet.
# 208 Mrw. M, B. Lovell Eddia Woods 1964 1] & &0 Hee 1,850 33.30 Sept. 18, 1970 'J, E e} Repozrted yleld 5 gal/min. Yellew cley at 60 feat,
33,51 Jap. 13, 1971 173
w* 209 W. D. Clark W. I Clark 1967 &0 6 L3t] Yoz 1,827 21.50 Bept, 21, 1970 | Sub, E o, 5 Reported yield 18 galfmin. Slotted from 30 to
. afh 60 feet. Red beds at 0 feet,
210 do do 1967 5B 5 58 Fca 1,825 18.12 do X N Reported yield 20 gal/min. Slotted from 28 to
38 Eeet, Unused irrigation well.
211 do de - 1967 58 5 58 Eza 1,825 18.72 da N H Reported yield 20 gat/min, Unused frrigation
well., :
+ 212 do do 1567 60 10 0] Fag 1,824 1%.62 do Sub, E Trr Reported yield 100 galfwin. Red bedsa reportsd
1-1/2 at 60 fast.
213 do do 1967 &7 ] a7 Koe 1,824 1% da Sub, E Ire Eeported yield 30 gal/min, Parforatad from J7
Ay to 60 feab. ¥

fea foutnotes At end of table.
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Table 5.--Records of Selected Wells, Springe, snd Tast Holes--Continued

Casing water level
Tepth altitude Below
Date of Digm- Vater |of land land- Dace of Method Use
Well Oumer Driller cempleted well eter |Depth | bearing | surface surface WL B uramant. of af Ramarks
(£t {in.) | (£t} | unie (Ee) datim- life water
{ft} .
30-55-214 W. D. Clark ¥. D, Clark 1967 58 2 3B Fea 1,824 18.66 Sept. 21, 1970 | Sub, E Trr Reported yield 100 gal/min. Slotted from 37 to
1-1/2 57 faat. .
* 15 Jack Smith Ceeil Gobal 1954 150 3 150 Hea 1,880 70 Sept. 17, 1970 J, E D, B Reported yleld 60 gal/min. Bed beds reported
1 at 150 feet,
216 do Jeke Childers 1964 155 7 155 Kea 1,870 64,22 Sept. 8, 1570 | Sub, E Irt Reporred ylefd 185 galfein. %
&1.8G Jee. 13, 1971 5
¥ 217 J. W, Bishect Curtis Alford 1962 34 5 30 Kea 1,801 16.1% Dok, 19, 1970 ¢, H 5 Reported yield 10 gal/min. Perforated from 20 to
30 feer, Limestone at 30 feet, ¥
218 | B, A, Yarbough A 1. Varner 15686 5 ] 75 | Kea 1,815 16 do T, E Irr Reported yield 185 gal/emin.
10
* 219 4. L. Varner do 1570 135 ! 135 Kca 1,850 76 HWer., 24, 1971 | Sub, B 3 Measured yield #5 gal/min. Water gand and
1/2 gravel 89 to 115 feet.
a0 do do 151 135 11 135 ¥ea 1,840 76.10 da L} b Teat puuped by drillar at 132 gal/min for 4R
72.74 June 15, 1971 hours, Water zand and gravel at B9 to 115 feet.
Unused {rrigation well.
221 Lecunard Mosely da 1971 100 5 100 Kea 1, 940 30 Juty 20, 1971 I, E ] Blotted from 50 to 90 feet, ¥
1/2
* 302 Mre. J. T. Hewen - 1508 90 & 99 Eca 1,837 43,10 Bept, 24, 1970 J, B D, & Reported yleld 5 gelfmin, Slaktted from 50 ko 30
13 feet, Red clay reported at 90 feat.
- any ¥athan Foster - - 130 4 130 ¥ea 1,855 21,80 do o, W 5 Well casing reported te have caved st 100 fest,
Well 318 in Callahan County Tepart. &
* 04 . &. J. Pope - -- 80 8 & Kea 1,935 56,29 Get, 19, 1970 ¢, W & Wall 312 in Callahan County repott. &
) 80
* 305 Mre, W. T, MaClure —-Thate 1963 275 9 i3 Kea 2,020 241.80 Mar. 11, 1971 W 4 Reparted yield 110 galfwin. Slotted from 220 te
7 2715 275 feet. Unused publie supply well,
308 do - -- 168 3 160 Hea 2, D00 124.50 Mar. 15, 1¢¥1 c, W 5 Rgportéd yield 8 galfwin. Reported to ba com-
pleted in upper sand member.
307 Wethan Foster Kit Cargon 1964 132 5 132 Fod 1,919 &0 Aug. 1964 c, W 5 Reported yield 5 galfmin, Well completed in
51.711 Mar. 24, 1971 upper sand member.
* 03 Marcus &, Tatom Vernon Phillipa 1971 112 B 112 Foa 1,855 0 Mer. 22, 1971 | Sub, E Ity Eetimated yiald BO gal/min. Weter =and reported
5 at B3 to 112 feet, Test originally drilled to
117 feat.
* 309 Robert Brashest Lester Eing 1971 100 8 100 ¥oa 1, 840 45,50 May 6, 197 | Sub, E Trr Menaored yield &4 gal/min, Elotted from 53 te
£9.400 July 22, 19%¥1 3 93 feet. ¥
310 do do 1971 100 7 100 Fea -- 56.06 Oer. %, 1974 | Bub, E Irr Water from sand and gravel 55 ko 89 fest. ¥
* 1 da do 1971 93 7 g Fea -- 50.30 do Sub, E Ixr Water sand 53 to B3 feet.
b 401 Cleude C, Joy --Gobel 1852 BO L} B0 Fea 1,833 22.47 Sepe. 10, 1970 J, E o, 5 Ferforated from 25 to 80 faet. Water reported
13.8% Jao. 13, 1971 1 ot 25 feet,
* 402 do W. D. Clark 1967 Bo & 80 ¥ce 1,847 A1.05 Sept. I0, 1970 { Sub, £ H Red beds reported st 80 feet, Unueed [rrigation
) : 4046 Jan, 14, 1971 1-1/2 wall.
* 403 da Jack Leonard 1967 0 1 80 LA ] 1,860 32 Sept, 1%, 1970 | Sub, E Ity Reportad vield 20 gal/min.
50,32 Jan. 14, 1%71 z
404 do W. D. Clark 1967 13 B B0 Eca . 1,865 32 Sept. 10, 1970 [ Sub, E Irg Do,
80,16 Jen, 14, 1871 3

-82e fooimotez at end of teble.
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Table 5.--Records of fielected Wells, Springs, and Test Holes--Contiaued

Water level

Casing
. Depth Alcitude Below
Date of Dian- Water |af tand land- Date of Hechod Usa
Vell Osner Driller completed | well | eter |Depth | bearing |surface surface WmeE guT Nt of of Remarks
{ft) {in.} [£13] unit {fe) datum 11ft wRELED
{fe)
*  30-55-405 Claude C. Joy W, D, Clatk 1957 BQ 8 BQ Fea 1,851 32 Sept, 10, 1970 | Bub, E Irr Reported yield 90 gal/min.
52.60 Jan. 14, 1971 2 )
* 408 Dag L. Childregs Glen Vaughn 1955 30 é 30 Eea 1,798 16,30 det. 1, 1870 J, E o Reported yield 12 gal/min. Slotted from 22 to
: 1/3 30 feet. Blue clay at 24 feer. 2
* 407 J. U. Bandifar Eddie Woods 1965 30 ] 30 Kea 1,810 14,79 da J, E o, 5 Reported yiald 12 galfmin, Water sand from 14 to
2 30 feet. Blue clay from 30 to 3& feat.
* 408 J. B, Green Jake Dallasz 1967 40 i 40 Reca 1,768 14.58 Mar. 9, 1871 A b, 5 Reported yiald 10 gal/min. Perforated from 24 to
1f2 33 feet. I
408 C. M. Einnard R. D, Clark 1965 58 7 58 Kea 1,840 23.16 Mar., 11, 1871 J, B 8 Measursd yield 4 galfmin, Elotted from 50 te
13 &0 feet,
501 ¥. W. Robinson - 1915 16 -- - Fea 1,300 13,0 Mar, B, 1960 ) H Water sand from 13 to 16 feet. Dug well now
deatroyed. .
502 W, A, Gill Lester King 1968 A& & 48 Kea 1,601 13, B4 Apr. 1%, 1966 Sub, B 1] Perforated from 32 to 43 feek. by
: 12.76 Jan. 1%, 1971
12,30 Herr 7, 197
* 533 C, J. Bugh --Horkey 1927 108 & 108 Ked 1,B55% 77.51 Mac. 29, 1966 | Sub, B - Parforated from 73 o 108 feec. V
78.45 Sept. 4, 1970
71,76 Nav. 7, 197
* 50 Leater Bugh ==Murdoglk -- 91 & 9 Kea 1,850 B4 58 do Sub, E D, § Perforated from 56 to 91 feet., Temperature 72°F,
E5.B0 Jan. 12, 1971 1/2
505 Glen E. Winfrey ¥. D. Clark 1964 75 B 75 HKea 1,801 30,59 Jan, 13, 1971 | Bub, E Irr Reported yield 75 gal/min, Perforated from 35 ta
2 75 feet,
506 do do 1964 B5 8 B5 Feca 1, B4O 39.30 de Sub, E Irr Reported yield .?5 gal/min, PFerforated from 45 to
2 &5 feet.
# 507 da da 1969 65 8 65 Fos 1, 800 21.81 do Sub, E Irt Reported yield 30 gal/win. Perforated from 25
1/2 to 65 feet. Temperature 70°F,
508 do do 1964 BS ] 85 Ecd 1,832 40.51 Jan. 14, 1974 | Sub, E Irr Reported yleld 50 galfmin. Perforated 45 to 85
2 fart. Water reported from sand snd gravel at
60 o 73 feer,
* 50% do do 1968 9B & 98 Kea 1,845 58.22 Jen, 13, 1971 | Sub, E Irr Reported yleld 100 galfmin, Perforated from 58
£1.40 det. B, 1874 3 to 98 feer,
510 do do 1969 [:x] 8 x| Fea 1,830 51.78 Jen, 13, 1971 | Sub, E Irr Mesgured yleld 20 galfmln, Perforated from 43
142 to 83 feet.
311 do do 1969 73 8 73 Kea 1,827 43.14 do Sub, E Irr Measured yleld 24 gelfmin, Perforated from 33
2 to 73 feet.
* 512 do --Morrow 1970 99 B 99 Fea 1,840 5. 10 dg Sub, E Iry Measured yield 48 galfmin. Perforated from 59 to
3 99 feet. )
513 da do 1970 L3 8 98 Rca 1,638 57.11 fSept. 11, 1970 | 5ub, E Irr Reported yield 65 galfmin. Perfarated from 56 to
59.51 Got. 8, 1974 3 96 feet,
* 514 do ¥. D, Clark 1969 BS & BS Feca 1,830 41.62 Sept. 11, 1970 I, E D Reported yield 33 galfmin,
401,43 Jam, 12, 1971 1/2
* 515 Richard Smich R. L. MeKelwy 1965 35 [ 35 Eea 1,771 7.1 Sept, 17, 1970 J, E B8 Reported yield 5 galfmin. Slotted frem (7 o 35
7.61 Jan. 12, 1971 1/3 feet, Blue ghale ar 29 feet., ¥
* 516 Hormen Coffey J. E. Woads 1967 3 & 3 Eca 1,815 15.08 Sapt. 23, 1970 J, B n fand and clay reported from O to 30 feet.
1/3

See footnotes st end of table.
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Table 5,--Recovda of Eelected Wella, Springr, and Test Holes--Contimged

Caping Water level
Depth sltirude Below
Dete af IELE Watar |of lend land- Date of Method Una
Well Cemer Driller conpleted wall BLEr Depth | bearing {surface surface MEAFUY €WenE of of Rematks
[ft) {in.} £33 unlk (ft} datum iife water
£33
*  30-55-517 Mra. Brysan Dennett 4. L, Varner 1955 92 4 o3 Kea 1,83% 50014 Oct, 15, 1970 J, B ™ 8 Eeported strong well, Water sand reporeed at
1 60 to 85 feer. ¥
518 Fray Lamb Jaclk Legnaxd 1966 b1 4 4 Kea 1,748 12 Apr. 3G, I9&6 | Eub, E g Sereened from 16 ta Z4 feet, Blue shale at 20
2.10 Har. .9, 1871 1/3 feat, 3/
&02 ke Cunningham - -- 119 -] 119 ¥ca 1,833 35,41 Aug. 2, 1940 c, W 3 Former achoal supply. Well 328 in Callahano
42,80 dek, 19, 1970 County repovt. 4
533 Mrs, W. T. McGlure - -Woods 1551 70 ] 7a Kea 1, 865 3. 65 dao C, w & Reported strang well., Red beds reported st 70
feet.,
604 do do 1#sl 1z0 & 120 Eca 1,830 63,90 e J, E I, & Water reported from sand and gravel.
1
*® 605 da Dale Taylor 1969 180 3 10 Fea. 1,867 95,30 o I, B o, § Bad clay reported akt 130 feet.
1
807 Arvin Brasher Lester King 1971 130 5 130 Kca 1,870 111,30 Mar, 15, 1971 | Sub, E B, 8 Reported yield 12 gal/min. Slotted from 112 to
34 122 feet. Bed ghale =t 122 feet. X
503 %. B. Page dg 1971 a3 a 83 Kea 1,B18 40.50 May £, 1971 { Sub, B Irr Measured yield 53 gal/min. Sleteed from 40 to
: 5 20 leet. Water ssnd snd gravel veported from
42 to 74 feet. 4 3 ’
409 da do 1971 32 7 B2 ¥ea 1,810 3815 Dot B, 1971 | Buh, E Iry --
3
610 da Texas Department 1971 21 4 B3 Yea 1,515 AE.79 Sepr, 16, 1971 ) H Originally drilled for an obeervetisn well,
of Water Resources 35,31 Get. &, 1971 Slotted 42 to BY feer. ¥
511 do da 1971 82 4 g2 Hea. 1,818 42,04 Bept. 16, 1971 W i Uriginally drilled for an ebeervation well,
39.88 fot. 6, 1571 Sloteed 40 to 82 feet.
* 702 Howard Cox Lester King 1964 45 7 &5 Kra 1,805 18,32 Mar. 24, 1970 4, E D, 5 Ferforated from 20 to 40 fear, 3
1 X
* o3 Kenneth Foller J. E. Woads 1967 o0 5 o0 Fca 1,855 - 60,04 GUot. 1, 1970 I, E ) Watet sand reported from 65 to 72 fect. Red beds
i reported at 72 feet,
Fo4 Fenneth Whithurst L. E, Heyhurst 1370 46 5 48 Kea. 1, 807 15 Wew. 28, 1970 -- n, 3 Beported yield 5 galfmin. 8lotesd from 1% to
12,67 Yeb. 16, 1971 46 feet. Sand end gravel from 13 ko 23 fr.
705 da -- - Spring -- -- Kea 1,787 [£9] do Flewa 5 Estimated flow rate 15 gal/min, Water flowing
from sand and grevel in contact with limestone.
Estimated yield 2 gal/min, .
] Uran Bains, Jr. W, D, Clark 1571 50 5 50 Yea 1,788 27,15 Har. %, 14971 ) N Slotted from 22 te 29 feet, Red elay at 29
faet.
# 708 G, W, Childezr Stephen Fortune 1971 50 5 50 Kea -- 27.20 Oct. B, 197& | Guh, E Irr --
* BO1 M. F, Dill -- -- 50 ~- -- ¥ca 1,797 35.00 Bept. 18, 137 J, B b, 5 Dug well. Cpen hale {n very tight pack aand
141 from & to 50 feer.
" 882 Fred F. Davis Frad F, Davis 1965 15 -- -- Eca 1,745 7.62 Get. 27, 1970 J, E D, 8 Dug well, Pack sand from 7 to 15 feek.
1/3
L k] G. E, Booth - 1830 28 - -- ¥ea 1,733 14.23 do H o Dug well, Water coming from two sends atarting
at 16 feet.
* Bié Sam Ingram Jake Dallas 1967, 65 g a5 Fea 1, 7440 29,62 de J, E o Reparted yield 1 gal/min. Elotted from 35 to €5
142 fert. Water coming from seep st 33 to 37 feat.
W 205 Touglee Ingram -- e 17 -- - Kea 1,709 a.80 Mar. 23, 1971 J, E o, 8 Dug well. Temperature 83°F,
152 .

See footnotes at end of table,
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Tahle 5.--Becaorda pf Selected Wells, Springs, end Test Holes--Continued

Casing Water level
Tepth Altitude Eelow
Date of Diam- Water |of land land- Bate of Hathod Use
Well Ovner Driller completed | well | eter |[Depth | bearing |surface surface meagurement of of Remarks
{13} {in, ) [€e) | wpit [{13] datum Iift water
(3]
% 30-55-806 Lilly HMachillian - 1950 20 - Y ¥ 1,781 15.60 Mar. 25, 1971 J, B 4] Tug well. Reported yleld 3 gel/min. Water re-
1/4 cently became very saline and unusable.
001 | city of Cross Plains - 1950 60 7 60 | Kea 1,778 30 ek, 5, 1959 1 3, E B Reported yield 6 gal/min.
45,60 Oct, 21, 1970 1
02 da -- 1950 &0 & &0 feoa 1,780 30 (11N 5, 195% J, E 3 Bepotted yield 6 g2l/min. Eed beds reported at
47,05 Get., 2], 1970 1 &0 feet,
903 da -- 1950 60 ) 50 Ea 1,78] an Oct. 5, E959 | Sub, E F Beported yield 6 pel/min.
45,32 Goct. 21, 1910 1
4648 OGet. 7, 1974
04 do v 1950 1] 3 &0 Eca 1,774 0 Qck. 5, 1959 J, & P Reparted yield 10 gal/min, Slotted from 40 to
47,60 et. 21, 1970 2 55 feet.
# 405 da - 1950 &0 6 60 | EKea 1,767 30 Oct. 5, 1950 | Sub, B P, 9 Reported yield 35 gal/min. flotred from 40 to
4 Oct. 21, 197D 34 55 feer,
9046 do aa 1950 & 7 &0 Kca . 1,780 an Get, 3, 195% J, E P Reperted yield 10 gal/min,
32 Qet. 21, 1370 1
907 da -- 1950 65 7 65 Eca 1,756 30 Qet. 5, 1958 L P Reported yield 5 galfmin. Slotted from &40 to 35
19.00 ot 21, 1970 feet, .Standby spurce.
903 da Jake Dallas 1950 &5 i 65 4.3 1,758 21 do Sub, E P Reported yield 15 gal/min.
1
904 da - 1950 65 7 85 Eea. 1,760 AL.44 do J, E P Reported yield 3 gal/min. Siotted from 40 to 55
1-1/2 feat, Bed beds reported at 65 feet.
910 da - 1950 65 7 65 Eca. 1,760 1 do J, E P Reported yictd 10 galfmin. Slatted from 40 ta
I1-1/2 53 featr.
911 da Jake Dallas 1964 kil 7 Fl Fea 1,765 36. 86 dog Sub, E 4 Heported yield 10 galfmin. Red beds reported at
: 1/2 5 feer.
T+ 4912 da E. E, Thate. 1340 48 10 A8 Kea. 1, 162 30 Sept. &, 1940 bl N Reported yield 6 gal/min. Ferfgrated 28 tp 48
a 28 22,81 et., 21, 1970 feet, Unused public supply well. Well 342 {n
Callahan County report. &
913 do Jake Dallas 19564 T0 7 70 Kea 1,750 16.9% da Sub, E P Reported yicld 10 gal/min. Slotted fram 40 to
1/2 80 fear, Red shale =t 60 feet., 3
a14 da do 1584 70 7 70 ] E, 750 14.05 do Sub, E 7 Reported ylald 10 pel/min. Water eand apd gravel
fs reported at 40 to B0 feat.
* 915 da do 1964 T 7 ki Eea. 1,748 12 do Syb, E P Reported yield I0 gal/min. Slotted from 4G to
1/2 60 feet.
516 de da 1964 70 7 ) 70 Kea 1,748 1,50 do Sub, E P Reported yleld 10 galfmin, Red shale teported
1/2 at 65 feet.
& 917 da do 1964 i 7 T Fea 1,748 17,41 Mar. 3, 1969 Bub, E P Reported yield 35 gal/min. Red bede reparted
12 Oct, 21, 1970 1/2 at 7D feek,
* 915 da -- 1926 50 -- -- Kea 1,764 2850 da I, E P Dug well. Lined with briek from 33 feet to gur-
1-1/2 face, Open hole from 35 to 50 feec. Well 338
in Collehan County veport aad Well 2 I{n Publie
Water Supplies repork. 4 ) 5
* 419 da - 1924 49 B 49 Kea 1,764 28,10 do J, E w Perforated casing sct below water level. [nused
1 publie aupply well, Well 33% in Callehsn County
report. 4

See footpotes at end of table.
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Table 3,--Records of Selected Wella, Springe, and Tegt Holes--Coneinwed

Caelag Water Tevel
Depth altitude Bele
Date of Dfam- Water |of land Lard- Date of Hethod Use
Well Cumar Deiller completed well eter |Depth | bearing |surface surface meaguremnenk of of Remarks
(erd | (im.) | (f£ed | unit (ft) detum it water
[€33)
4 30.55.920 Ciey of Cross Plaias City of Croea Flaing 1938 i L - Eea 1, 764 30,90 Bept. &, 1940 ¥ 2] Bug well. Reported yield 10 gal/min, Open hole
27.50 Oek. 21, 1570 from 30 to &4 feet, Unused public supply well.
20,05 Det. 7, 1974 Vell 340 in Callsban County vepart. &
* Ll da Ben Welch 1826 48 8 48 ¥oa 1,13 21 Get. 21, 1970 s E " Reported yield 10 galfmin, Water sand reported
1-172 at 23 to 45 feet. Unueed public supply well.
Well 341 fn Cellahan County veport. &4
* o2z do E, E. Thate 1944 47 2 27 Koa 1,758 22044 do J, E P Reported yleld 10 gal/min, Sand veported from
10 437 1-142 29 te 47 feet., Well 336 in GCallabsn County
Teport, &
* 923 da -- == ol -- - ¥ea 1,747 1s Fab, 1945 J, E P Dug well. Reported yield 15 gal/min. v
3 ot 5, 185% ¢
16.79 Apr. 2%, 1966
16,68 Hov. 2%, 1966
12.56 Hav. 16, 1970
12.09 Wov. 7, 1974
* 934 do -- - 50 -- -- Eoa 1,745 in Oct. 5, 1959 d, E r Dug well. Reported yield 15 gal/min.
12.21 Uet. 21, 1%30 1/2
* 925 Harvey Wilcoxea Leater King 1970 a5 8 85 Eca 1,761 34,21 Oce. 15, 1870 | Sub, E Irr Reported vield 4 gal/min. Slotted from 30 tg 70
feer,
a6 de do 1870 35 5 a5 ¥ca 1, 766 35 da Sub, E Irr Reparted yield 40 gal/min. Slotted from 30 to
0 feet.
* 927 Thomas E. Buck Parker Haum 1564 40 3 40 Kca 1,775 15.45 da Cf, E o, 8 Reported yield 3 galfmin. Water Teported from
1/3 sand and gravel st 20 to 49 feeg,
* 928 Morris Thomss Lester King 1970 ] 3 0] Kea 1, 746 17.34 do I B bl Reported yield 10 gal/min, Slotted frem 30 to
1/2 50 feet. &
431 Ben {dom Eddie Woods 1968 30 & 30 Kea 1,766 16.7t Mar. 3, 1971 H B o Wager sand reported from 25 to 30 feet.
932 JU. B. Evaneon Jaké Dallae 14971 &0 & a0 Yea 1, 780 28,60 dg I, E H ¥ed beds reported st 6O feet.
1-1/2
233 Iick Vegeal Lester King 1970 50 5 50 Kea 1, 7EL 40 June 29, 1971 | Suk, E Ixr Meaaured yield 27 zal/min.
1
* 56-413 W. R. Erwin -- 1940 25 -- -- Fea 1,780 14.25 Oce. 27, 1970 o, W & Dug well. Water sand from 2D to 25 Feek,
702 Glenn Winfrey W. D. Clark 1973 1 ] 38 Eea 1,753 13.12 (118 7, 1874 { Sub, E Ier tvoer's well! no. 1. Sand end gravel 12 te 52
Feat,
* 703 do da 1973 50 5 50 Kca 1,753 1, 5¢ e Sub, E Irr wmer g well no. 2,
704 do do 1973 56 5 56 Kea 1,754 14.24 da Sub, E Irr Owmer "5 well no, 3,
o5 du do 1973 51 5 51 Kea 1,758 15,30 do Sub, B Irt Tvner "a well oo, &,
Ta6 da do 1974 57 5 57 ¥ra 1,758 15,73 do Suk, E Irr thmer's well ag, 5.
o7 do de 1974 &z 5 2 ¥oa 1,760 19,80 do Sub, E Irv mer's well no, 6.
* 61-201 Oran Balnes W, C, EBaines 1917 7 -- -- P 1,770 14,27 Sept. 6, 1940 ¥ n Dug well. Reporied yield 5 gal/min. Water -re-
11.70 Mar, 1%, 1971 ported from fractuves fn limestone, Well 421 in
{allahan County report. &
+ G3-101 L. M. Hodges Lester King 1967 55 5 55 Kea 1,738 12,07 Pelb, 15, 1371 J, E D, & Sand reported 12 to 35 Feen, 3
143

Sge footnotes at end of table.
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Table 5.--Regords ¢f Selected Wella, Springs, and Test Holea--Continned

Casing Water lewel
Trepth altitude Belaw
Date of THam- Water [af land land- Date of Mathod Tse
Hall Owner Iwiller complated well ater | Depth | bearing |surface surface measur ement of of Remarks
[$13] (ing} (fr) vnit [£33] datum iffe water
(ft]
30-63-102 | P, B. Lang -- - 13 .- P Qal 1,674 564 Sept. &, 1940 | o, W H Dug well. Unused 1ivestock aupply. Well 357 in
5.36 Feb. 17, L%FL Callahan County report. &
133 Mary Battle Long -- -- 12 - - Qal 1,655 4,10 Sept. &4, 194D H H Dug well. Reported weak supply. Well 358 in
6,52 Feb, 17, 14971 Callshan County veport. 4
W 20t James Hickman - 1934 8 -- -- Kca 1,751 22.20 Sepr. 4, 1940 G, W 3 Dug well. ¥ield reperted at &4 galfoin. Open hole
13.14 Qet. 13, 197D from 12 to 23 feet. Well 356 in Callahan County
repart. &
W 202 J. 0. Freeman -- - 150 & 150 P 1,719 130 Jan. 13, 1971 ¢, E o, 5 Beported yield 1 gal/min. Water Teported from a
1/2 lineatone,
* 203 Alford Franks E. D, Schfard 1934 af i1 ] 13 1,670 53.88 Feb, 15, 1971 c, & o, & Water reported from limeetfane from 55 to 90
teet. Cpen hole from 80 te 90 feet,
204 Crogs Plaina Riding Yernon Phillips 15938 30 & 30 Qal 1,682 T.74 Feb, 17, 1971 J, B P Water veported from sand eod gravel.
Glub 1/3
- 05 Traves Sandexa M. E. Howell 1430 13 —- - ¥ca 1,735 TAQ de I, E 5 Dug well. Water veported from sand, Red beds
reparted at 13 feet.
208 | Mra. R. B. Belyeu - 1830 16 - - Kea 1,711 #.30 Mar. 15, 1971 H 1 pug well. Beported to be strong aupply. Water
rvaported from eand. Watey lag oder.
w me Clyde Kelly - -- 17 a - i}al 1,668 14,00 Lpe, 4, 1940 oW H Dug well. €1ty damp located 100 yards north and
9.40 Mar. 15, 1971 up slope from thie well. Well 34% in Callszhan
County report. 4
o3 City of Gross Flains -- 1945 a2 L] 62 Koa 1,771 an Det. 5, 1959 J, B P Reported yield & gal/min. Standby munieipal
52 Set. 21, 1970 2 souTCE.
* 304 do - 1945 50 & 50 Eca 1,718 30 -1 5, 1959 H, E ] oo
4,20 Oec. 21, 1970 2
305 do -- 1941 Bl B 61 Keca 1,772 30 Ok, , 1959 I, E F Keported yleld 15 gal/min. Red bede reparted at
39 oet, 21, 1970 344 60 faet, Used only during summer montha.
3G do -- 1941 BE& B 33 Kea 1,766 30 Det, 3, 1959 J, E 14 Reported yield & gal/min. UVaed during aummer
36,72 Qet. 21, 1970 2 months and for emergenciea.
307 da Jake Delles 1963 i T Fli Eeca 1,774 53 do Sub, E P Beparted yield 15 gal.-’mtn. Slotted at &5 to GO
1/2 feet, Pumped continuously,
* 303 do do 1963 70 7 FLi) Kca 1,773 42 do Eub, E P Reported yield 8 gal/min. Water sand reportad
34 from 45 to B0 feet, Well punped sonmtiouously.
w 30% Dale Crawfpnd Curtis Alford 1962 BQ 5 20 Fca 1,712 &4, H Har. 3, 1969 J, E 4] Perforated from 50 ro 70 feet.
9 50 41,69 Jan. 14, 1971 {* 142
310 Fred Wilson do 1963 63 [ 63 Kea 1, 781 16.79 Sepr. &, 1970 I, E " Perforated from 51 ko 63 feet, J
27,17 Qot. 15, 1970
25,98 Jan. a8, 1972
¥ 311 Dan Applin Jake Dallas 1555 40 5 44 ¥ea 1,732 25.01 Qet. 13, 1970 I, E D, 5 Beported strang supply. Tweo waker sands reported.
1/2
® 12 | c. M. Garrett do 1965 48 8 48 | Weas 1,680 21,80 do Sub, E D, & fleported very stromg supply,
142
# 13 do T. G. Thorn 1580 L] -3 60 Fea 1,682 24,99 Bept. 4, 1940 I, E " 'Formax"ly eupplied larpe poultry farm.
22.47 dze. 13, 1970 1fz Well 351 in Callahan County Teport. &
* 914 K. RE. Miner Jack Lemmard 1570 &2 ] &2 Kea 1,235 a0 Oet. 27, 1970 | Sub, B [ Reported yield 6 gal/min.
I

See footnotes at end of table.
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Table 3.--Becords of Eelected Wella, Springs, and Test Holes--Continued

Caging Vater level
Depth Aledtude Belor
Date of Diam- Watey of land land - Date of biethod Use
Well uner Driller completad [ wall eter | Depth | hearing |aurface surface meaguTement of of Remarks
(fr) (in.} {££} unit (fr) datum 1t e water
. (ft)
I-63-515 H. H. Miner -- 183l 72 5 72 Eca 1,730 29.27 Dot. 27, 197D o, W |3 Reperted yleld 10 gal/min. Red bade at 0 feet,
* 316 Mre. Ed Loag - 1904 19 -- -- Kod 1,685 19.07 Apr. &, 1940 C, w o, 8 Dug well. Open hole from & to 1% fest. Well 350
16,18 Oct, 27, 197% in Callahan County report. &
nz Oral Joy Parker Baum 1955 28 & 28 Qal 1,651 21.90 Mar, 15, 1971 J, B D, 5 Reported yield 5 palfmin. Gley, send and gravel
1f2 reporeed from O to 28 feet, Red beds reported at
25 feet.
ale Bed Grider Eddie Woode 1964 35 B 35 Hea 1,735 26.60 June 3, 1971 G, W 5 --
* 404 G, L. Klutz -- - 15 -- -- P 1,705 12,50 Mar. 25, 1971 i) n Dug well.
# 607 J. H, Balkum -- 1820 25 - -- Kea 1,‘?01 143,22 Cet. 13, 1970 I, E It Tug well. Open hole fram 16 to 25 feet,
1/3

* For chemical apalysis of water,

see Table 7.

1} theervation well--for water-leve] hydrographs on selected wells, see Figures 15 and 16.

3 Par delllers’ log of well, smee Table &

¥ For reaulers of pumping teara, yields, aud specific capacitles of wells, see Table 2.
4 Geerpe, W. ©., 1940, Callshen County Texae--Records of wells and springa, drillara' loga, waker analyses, and map showing locatione of welie

and apringe; Texzs Epard Water Fogineers duplicated repore.

5 Sundstrem, R. W., and othare, 1947, Fubliz water supplies in cedtral and north-central Texss: Texds Board Water Engineera duplicated report.




Table 6. —Drillers’ Logs of Selected Water Wells, Qil and

Thickness Depth Thickness
{feet} (feat) {teet)
Well 30-36-611 Well 30-38-809
Owner: J. B. Eaton Cwner. Wallace W. Henry
Driller: R, L. McKelvy Driller: R. L. McKelvy
Brown sand 3 3 Brown sand with gravel 4
Red clay 11 14 Red clay 1
Sand and gravel {dry) 7 21 Red sand {medium) 5]
Sand and grave! {water} 10 k1 Red sand with water show 3
Red clay a4 Red sand with very
1] | (d
Yallow clay 36 small gravel (dry) 5
Red sand (fi ;
Yellow lime _ 35 od sand (fine) with watar ]
White sand with small
Well 30-36-613 gravel (water producing) 5
Cwnar: F. L. Dugan Yallow clay 2
Driller: F. L. Dugan Yellow lime 1
Top scil, clay 4 4
Sand and red clay 11 15
Wall 30-36-809
Water sand and gravel 8 24 .
: Owner: Dick Antilley
Limestone - 24 Driller: Murl Bales
. Red clay 1
Wall 30-36-803
Water sand 14
Ownar: C. B. Kniffen
Driller: R. L. McKelvy Conglomerate z
Brown sandy clay 5 5 Water sand and grave -]
Mixed sandy shale 26 LY Blue shale 3
Red sand 14 45
Sand and large grave! 17 52
. Woell 30-36-813
Yeliow clay 2 64
Owner; Seth Holden
Driller: R. L. McKelvy
Well 30-36-806
Top sand 3
Owner: Harold Mauldin .
Driller: L. E. Hayhurst Red subsoit 1
Sand 1 1 Pack sand 19
Red clay 5 5 Red clay 11
Gravel 9 15 Sand and gravel 21
Sand 3 18 Yellow clay 3
Gravel 3 21 Yellow lime -
Sand 2 23
Purple clay 1 24 Well 30-36-817
Sand and gravel 4 28 Ownar: Seth Holden
Purple clay 10 38 Drilier: R. L. KcKelvy
Sand and gravel {water) 4 42 Sandy tap 1
Purple and white clay 1 43 Red shale 4
Conglomerate rock 2 45 Brown sand 17
White clay 2 47 Red shale 12
Conglomerate rock 1 48 Sand and gravel 24
Sandstone 5 B3 Yellow clay and lime 2
Lime B6

Gas Tests, and Stratigraphic Tests
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Depth
{faet)

1
14

18
24

29
an
32

22
24
32
35

34
55
58
&8



Table 6.—Drillers’ Logs of Selected Water Wells, Oil and
Gas Tests, and Stratigraphic Tests—Continued

Thickness

Well 30-38-927

Owner: Ray H. Walker
Driller: Ed L. Chapman

Sand
Caliche
Sand
~Sand and gravel

Clay {gray)

Limestona

Red clay
Well 30-36-928
Owner; Ed Moore

Driller: R. L. McKelvy

Brown sand

Caliche

Pack sand

Sand and large gravel

Yeliow clay
Woell 30-36-931
Owner: George Sewell
Driller: R. L. McKelvy
" Top sand .
Red clay
Pack sand
.Brown sand

Send and gravel

Red clay
Well 30-36-934
Ownaer: 0. €. Garner, Jr.
Driller: R. L. McKelvy
Brown sand
Yellow clay
Brown sand

Sand and gravel {water]

Yellow clay
Well 30-37-401
Owner: Frankie Darnell
Oriller: R. L. McKetwy

Brown sand
Red clay

Brown sand
Yellow clay

{feet)

21

22
1
1

26
15

Depth
{feet)

20
21
28
28
30

13
26
a7
47

3
42
53
53

32
a7
50

21
25

Thickness

{feat)

Woll 30-37-401—Continusd

Brawn sand

Sand and gravel [water)

Yallow clay
Yellow rock
Well 30-37.403

Owner: W. H. Walker
Drilier: R. L. McKelvy

Sand

Yellow clay

Red clay

Sand

Sand and gravel

Lime
Wall 30-37-405
Owner: A. D. Ash
Driller: W. D. Clark

Sand

Red clay

Gray clay

Pack sand

Loose lime gravel
Red bed
Rock

Well 30-37-B00

Owner: Roy Phemister
Drilier: L. E. Hayhurst

Topseci!

Brown clay

Whita clay

Sand

White clay

Sand and gravel
White clay

Yellow and white clay
Sandrock

Yellow lime with tayered clay
Red clay

Biue shale
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13

~ ™ @ ~ €

21

11

s

A B oW O R W oW B o W

Depth
{feet)

39
46
47
48

24
37
48
50
54
55



Table 6.—Drillers’ Logs of Selected Water Wells, Oil and
(Gasg Tests, and Stratigraphic Tests-—Continued

Thickness
{feat)

Well 30-37-607

Owner: Oscar Brown
Driller: R. L. McKalvy

Sand, brown

Sand and gravel {water)

Yellow clay
Lime
Well 30-37-611

Owner; Jack T. Kidd
Driller: R. L. McKalwvy

Sand

Sandy

Red shale

Sand rock

Red sand (water)

Sand and gravet

Yeliow clay
Yallow {ime
Well 30-37-707
Qwner: Eddie Kongzak
Drilter: R. L. McKelwy
Top sand
Red sand
Brown sand

Water formation

Sand with rock layers -

Water formation {large gravel)
Red bad

Well 30-37-714

Ownaer: City of Clyde
Driller: R. L. McKelvy

Topsoil, black
Brown sand
Sand and gravel (dry}

Sand and gravel (water]

Well 30-37-71B

Owner: City of Clyde
Drilles: R, L. McKelvy

Topsoil, bfack
White sand
Brown sand

Sand and gravel {watar show)

32

& 0 @ o BN

1

9

11

Depth
{feet)

32

43
43

n
17
23
3
35

35-

22

T8 &R

17
24
53

11
22
28

Well 30-37-716—Continued

Sand and large gravel {water)
Soft limestone

Sand and gravel

Red clay
Well 30-37-722
Owner: City. of Clyde
Drifler: A, L. Varner
Soil
Caliche

Sand and gravel
Rock

Sand and gravel

Clay
Well 30-37-728
Ownar: City of Clyde
Driller: R. L. McKelwy
Tapsail
Caliche

White pack sand

Soft limestone

Brown sand

Sand and graval {(water}
Soft limestong

Sand and graval (water}

Yallow clay
Well - 30-37-730
Qwnar: Joe L. Jones
Drilter: R. L. McKelvy
White sand
Mixed clay
Pack sand

Sand and gravel

Yellow ciay
Well 30-37-732

Ownar; Charles Bailey
Driller: R. L. McKeivy

Sand

Red clay

Yeallow clay

Rock

Brown sand
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Thicknass
{feet)

14

o W ol

21

w M

12

13

[ N S T S )

Depth
{feet)

38
a7
51
55

10
18
19
40
650

16
17

37
39
52
57

17
kY]
47
48

12
13
15



Table 6.—Drillers’ Logs of Selacted Water Wells, Qil and
Gas Tests, and Stratigraphic Tests—Continued

Thickness Depth Thickness Deapth
{ieat) {feet) {fest) {feat}
Well 30-37-732—Continued Well 30-37-739
Rock 2 17 Owner: Boyd Briscoa
Brown sand 14 3 Drifler: R, L. McKelvy
Water formation {large grave) 11 42 Brown sand 4 4
Red bed 2 a4 Yellow clay
Red sandy shalg 6 © 12
Well 30-37-733 Brown sand 12 24
Owner: Gien Crosby ) Red clay 1 ‘a5
Dritler: A. L. McKalvy
Red sand 12 47
Top sand 4 4
P Yellow clay and lime 3 50
Pack sand, clay 10 ) 14
Pack sand, white 51 -1}
Sand and gravel : 17 B2
Well 30-37-801
Sandy shale B a0 0 8

. Owner: Baird City Schools

iller: Jack R. B
Well 30-37-7356 Driller; Jac arnes

i b 5]
Owner: Ralph Ramerez Soil and clay
Driller: R. L. MgKelvy Clay with sandstone 18 23
Topsoil, black 5 B Conglomerate with breaks 7 30
Caliche 8 13 Conglomerate, tight 16 45
Brown rock 4 17 Hard limastona 18 63
Sand and graval 4 21
Yellow clay 5 7 Wall 30-37-814
Water formation 3 30 . Qwner: John L. Estes, Jr.
Red clay 10 40 Oriller: A. L. Varnas
. Sand 1 1
Well 30-37.737 Clay ’ 18 19
Owner: Clyde Church of Christ Lime . 1 20
Driller: L. €. Hayhurst
Shale 35 66
Soil 2 2 . .
Sand ‘ 7 62
Catiche 13 156 :
Shale 22 84
Sand and gravel 25 40
: Sand 12 96
Red clay B 45 ’
Sand and gravel 34 130
Well 30-37.730 Rock ' 9 138
Owner: Glen Curtiss Shale 1 150
Driiler; A, L. McKelvy )
nd 3
Brown sa 3 Well 30-37.824
Clay 2 B Owner: Don E. Beles
Brown sand 25 30 Drillar: L. E. Hayhurst
Yellow clay 6 38 Sand 1
White sand -3 42 Red.clay 3 4
White sand and gravel 5 a7’ Sand : 11 15
Sand and gravel (water} g8 -] Sand and gravel {water} 1" 26
Yellow clay ] - 81 Yellow clay ] -36

- 119 -



Table 6.—Drillers’ Logs of Selected Water Welis, Oil and
Gas Tests, and Stratigra_lphic'Taats--Continued

Thickness
{feet)
Well 30-37-826

Owner: §. D. Tucker

Driller: R, L. McKelvy
Brown sand 18
Sand and gravel {seep) _ _ 2
Aed and yellow clay 18
Yallpw lime with blue .
streaks 23
Blua shale 10

Well 30-37-827

Qwner: City of Baird
Driller: Works Projects Administration

Red clay 1
Sandy yetlow clay .3
Yellow sand S 4
White sand 2
Smalk gravel 1
White chalk and sand 1
Sandy yellow clay

Red sand and smali gravsl
Red and yellow sand

Red sand and gravel {water}
Coarse water gravel

Rock

B om N = -

Well 30-44-201

Owner: Eula Public School
Oriller: School Trustees

Clay and caliche . 12
Sand and clay 3
Sand 10
Water sand B

Well 30-44-301

QOwner: Frank Blalock
Driller: L. E. Heyhurst

Sand 1
Read clay .
Sand -

White clay
Sand

Gravel

White ciay
Conglomarate

== N N = o

Dapth
{faet)

75

11
13

15
16
17
19
25
30
34

12

16

ao

13
14
19

24 -

26
27

Thickness
ifeet)

Woell. 30-44-301—Continued

Yellow clay and rock

Sand and gravel
Yollow clay
Well 30-44.304
Owner: Harold Holden
Driller: R. L. McKelvy
Topsoil
Red clay

Sand and grave! (large}

Well 30-44-307

Owner: C. E. Hicks
Driller: Bridwall Oil Company

Red clay with some sand

Sand and grave!

Red clay

Well 30-44-401

Owner: Jack J. Hill
Drilter: R. L. McKelvy

Top soil

Caliche

Sand and gravel with lime

shells

Sandstone

Sand and gravel [water)

Red bed

Well 30-44-402

Owner: Doyle Lenz
Driller; L, E. Hayhurst

Sand

Red clay

Caliche

Sand
Congglomerate rock
Sand

Purple and white clay
Sand and gravel
Sand rock

Sand and gravel
Red clay
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10
22

14
28

t4

29

12

-
- -

= W = ;o m ot -]

Dapth
{feet)

28

8

13
36

14
42
43

16

45
46
68
&8

14

21

26
35 .

45
46
49

B8



Table 6.—Drillers’ Logs of Selected Water Wells, Oil and
Gas Tests, and Stratigraphic Tests—Continued

Thickness

Well. 30-44-601

Qwner: E. F. Beyer
Driller; L. E. Hayhurst

Sand
Red and white clay

Purpla and white clay

Sand
White clay
Sand and gravel (water)
Redbed
Well 30-44-602
Owner: C. E. Cahpbell
Dritter: £, E. Campbell
Topssil, black
Red clay
Water sand {white, sugar}
Red bad
Woell 30-44-507
Owner: Winfrod Gardner
Driller: L. E. Hayhurst
Sand
Red clay

Sand snd gravel

Yeallow clay
Well 30-44-702
Owner: Tommy Smith
Dritler: L, E. Hayhurst
Topsoil
Red clay
Sand
Red clay
Sand {water)
Red clay
Yellow clay
Well 30-44-703
QOwner: Frank D. Chrane
Driller: L. E. Hayhurst
Caliche
Red clay
Sandstone
Sandy clay

Sand gnd gravel {waoter)

Yellow lime

{faat)

23
19

26

10

16
10

- B I O - I .

13
1"
16

Depth
{feat}

~4

54
80
80

15
22
22

24

16
18
26
30
36

26
as
BO
66
70

Thickness -

* {fest)

Well 30-44-704

Owner. Earle Zimmerte
DriHer: L. E. Hayhurst

Topsotl 2
Caliche ' 13
Pack sand 5
White and red clay, sandy 33
Black lime rock 1
Red clay 4
White sandy clay 4
Red clay 3
Pack sand 23
Sand rock 14
Red clay [
Sand and gravel {watar) 18
Aed clay

Sand and gravet {water) . 7
Red clay

Wall 30-44.705

"Owner. Annia Mosiet
Driller: L. E. Hayhurst

Topsoil 1
Red clay _ 2
Sand ]
Purpte and white clay 10
Sand 16
Purple clay 3
Sand and gravel {water} 7
Red clay 4
Sand rock 1
Send 1
Purpie clay 2
Limastone 1
Purple and white clay 4
Limestone 1
Purple and white clay 17
Well 30-44-706
Owner: Burt Northeutt, Jr,
Driller: A. L. Varner
Soil ' 10
Sandy . B
Sand and water gravel 13
Clay 3
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Dapth
{feet)

16
20
53
54
58
62
65
88
102
107
125
128
135
138

18
as
37
44
48
49
60
62
63
&7
68
76

10
18
31
34



Table 8.—Drillers’ Logs of Selected Water Wells, Oil and
Gas Tests, and Stratigraphic Tests—Continued

Thickness
(feet)

Well 30-44-706--Continued

Purple and white clay

Sand 8
Rock 13
Wall 30-44-803
Owner: Michael B. Wiitiams
Driller: Jack A. Barnes
Topsoil .4
Sticky clay 21
Clay and calichs 25
Sandy clay 8
Sand and élav ) 11
Sand and gravel 16
Hard sand 2
Sand - 17
Sand and lime shale 20
Wall 30-44-804
Qwnar; Jimmy Pastin, H
Driller: Robert Higging
Soil 1
Caliche 3
Lir_ne 4
Sandy clay 22
Sand (water) 5
Sandstons 33
Lime rock 2
Sandy clay 40
Clay 20
Rock lime . 2
Water gand and gravel 2
Basin clay 19
Well 30-44-808
Owner: Casto Smith
Driller: L. E. Hayhurst
Topsoil 1
"Red clay 3
White sandy clay 10
Send and gravel
Sand rock
Sand
Sand rock 1
$and and gravel 10
10

Depth
{feat)

40
53

25
50
58
89
84
8e

123

3o
36
68
70
110
130
132
134

163

Sand

Red clay

Sandstone

Purpla and white clay
Sendstone

Pack sand
Conglomerate rock
Sandstone
Conglomearate rock
Sand (water}

Yellow clay

Red clay

Sand

Sand and gravaf
Gravel and clay
Purple and white clay

Lime

Qwner. A, E. Robertson

Tapsoil

Red clay

White sand

Red clay

Sand rock

Sand and gravel
Red bed clay

Topsoil

Red glay

Pack sand

Aed clay

Sand rock

Pack sand

Sand and gravel {water}
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Thickness

Well 30-44-808

Owner: L. H, Lilly
Dritler: L. E. Hayhurst

Waell 30-44-807

Owner: Herman Scott -

Driller: 1., E. Hayhurst

Well 30-44-808

Drillar: J. C. McCarrell

Well 30-44-808

Owner: J. C. Tucker
Briller: L. E. Hayhurst

{feet)

26

18.

17

16

Depth
{feet}

34
a7
&5
57
74
76
81
92

14
30
37
41
42

10
28
34
47
60
61

24
a7
38



Table 6.—Drillers’ Logs of Saelacted Water Wells, Oil and
- (3as Tests, and Stratigraphic Tests—Continued

Thickness

{feet)

Well 30-44-809—Continued

Sand rack
Sand and gravel {water)
Red bed
Well  30-44-501
QOwner: W. E. Connel
Drilter: L. E. Hayhurst
Topsoil
White clay
Sand and gravel (water}
Yallow lime
Yellow clay
Well 30-45-103
Owner: D. C.-Rogers, Jr.
Driller: R. L. McKelvy
Top sand
Yallow clay
Pack sand
Sand and grave!
Sandy clay
Yellow clay
Well 30-46-107
COwner: Dr. E. W. Evans
Driller: R. L. McKalvy
Toh sand .
Clay
Brown sand

Water formatian [dry)
Sand and gravel {water)
Yellow clay

Blue shale

Rock

Well 30-45.203

Owner. W. T. Barnea
Drillar: k. E. Hayhurst

Sand
Brown clay
Sand
Yellow clay

Lime

B oWt o M

19
12

24

w k o om

24

18

Depth Thickness
{feet) {feet)
Well 30-45-904
56 Owner: Bill Varner
Driller: Jack Leonard
61
61 Topsoil 4
Clay 22
Sandy clay
Sand and gravel
Blue shale
2
2]
13 Well 30-46-601
18 Owner: Robert Eubanks
20 Driller: A. L. Varner
' $oil 5
Blue shale 15
Sandy shale (salt water) 5
Blue shale 15
4
' Well 30-46-703
28 [ 6-70
3 Ownar: C. N. Eller, Sr.
B Driller: A. L. McKelvy
4_10 Brown sand 10
42 Pack sand 16
Light sandstone 26
White sand end gravet
with water : 20
Rad bed 2
Red sand 2
4
Read bed 2
28
33
a1 Well 30-48-706
45 Owner: Charlas M. Eller, Jr.
Driller: R. L. McKelvy
48 Surface and clay a
48 Pack sand 14
Sand and gravel 3
Pack sand 10
Sand and gravel 10
] Sand and clay 5
2 Fine sand 2
26 Clay and gravel [
n Fine sand B
49 Yallow clay red bed 5
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Depth
{feet}

5883 -

20
26

10
25
60

70
72
74
76

22
25
36
45
50
52
b7
€5
70



Table 6.—Drillers’ Logs of Selected Water Wells, Qil and
" {ias Tests, and Stratigraphic Tests—Continued

Thickness Depth o L Thickness
(feet) ifeet) (faet)
Weli 30-46-708 - Wall 30-46-908'
Owner; Dave Pillars . Owner: T. W. Eastham
Drilier: R. L. McKalvy Driller: A. R. McElraath; Jr.
Brown sand 3 3 Soil
Yellow sand 2 Yoltow clay
Brown sand 9 14 Yellow gravel . 13
White sand t 1B ~ Red clay 22
Sandy shale 11 26 Red bed "
White sand with gravat [ 32 Yellow clay 2
Red bed 16 48 '
S . Waell 30-47-803
Well 30-46-903 Ownar: Raymond Sprawles

Owner: Bab Beckharn Driller: A. L. Varner

] Driller: A. L. Varner i Topsoil 2
Soil 4 4 Clay
Rock 66 60 Sendy and sand rock
Shells and shale 20 _ 80 Water gand and gravel 10
Sand 15 95 Red clay 16
Red rock ) 116 210
Sand 25 236 Well 30-47-8086

Owner; G. A. Reece

Clay 10 246 Driller: R. L. McKelvy
Sand (water} 20 265 Topsail and pack sand 18
Clay 1 266 Watar sand 5
Well 30-48-904" Pack sand . 12
Owner: C. M., Caldwell . Clay ) 7
Driller: Star Oif Company Rad bad
Surface rock 22 22
Shale and rock straaks 13 35 . Wall 30-47-908
Hard sandy shale 66 100 Owner: J. L. Marinelli
Yellow shale 10 130 Driller; Vernon Phillips
Sandy shale _ 40 170 Sand
Red shale o 20 180 Gray clay 4
Gravel 45 235 Sand and gravel 21
Red shale 60 - 285 Red bed 2
Well 30-48-906! Well 30-62-101%
Owner: Edgar Smith 0_wner'. C. W, Carter
Driller: ke Drilling Company Driller. C. W. Carter
Soil 1 1 Lime, caliche 38
Caliche 24 25 Sand and gravat {little watar) 2
Gravel 10 36 Limestone (little ar no water) 40
Lima 3 38 Sand and gravel 40
Brown shale ar 75 Black shale 1

See footnote at and of table.
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Depth
(feet)

12
26
47
58
60

16
25
41

18
23
35
42
45

12
3a
35

38
40
80
120
121



Table 6.—Drillers’ Logs of Selected Water Wells, Qil and
Gas Tests, and Stratigraphic Tests—Continued

Thickness
{teet)
Woell 30-62.103

Ownaer: C. W. Certer

Driller: Jack Leonard
Black topsoil 3
Red clay 13
Yollow clay
Red water sand 3
Sand and grave! 12
Yellow clay 1

Well 30-52-106

Ownar: 8. 0. Barton

Dritler: L. E. Hayhurst
Topsoil 1
Purple and whita clay 20
Sand {water) 9
Purple and white clay 24
Sand rock 3
Purple and white clay 41
Pack sand 6
Sand and gravel {watar} 16
Red clay 2
Purple and white clay 15

Well 30-62-107

Owner: C. W. Barnard
Driller: L. E. Hayhurst

Sand

Red clay

Sand

Sand and gravel

Yeliow fime

Well 30-62-401

Qwner: Stella Johnson
Driller: Jack Barnes

Soil and caliche

Red shate and limerock
Red and gray shale
Red shale

Sand shaile

Red ghale and lime
Sand and clay

Sand

Shale

Brown cla'v and limerock

L - -

Depth
{feet}
3 Topsgit
16 Red clay
20 Sand
23 Purple and white clay
a5 Yellow clay
36
! Caliche
1 Purple and white clay
% Pack sand
54 Red bed
57
88
103
118
120
135 Sand
Red clay
Sand
Sandstone
1 lime
6
|
14
18
Topsoil
Red clay
Sand
10 Yellow clay
20
35
B5
60
a5 Caliche
80 Clay
105 Pack sand
110 Purple and white clay
115 Lime
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Thickness

Well 30-52-501

Owner: Ira Crawford
Driller: L. E. Hayhurst

Well' 30-52-703

Owner. Lowetl Johnson
Drilter: L. E. Hayhurst

Well 30-52-801

Owner: Guy Williams
Driller: L. E. Hayhurst

Well 30-62-802

Owner: Leon Barr
Driller: L. E. Hayhurst

Well 30-62-804

Owner: Alvin Cox
Driller: L. E. Hayhurst

{feat)

16

15

14
39

Deapth
{feet)

14
16
13

47
62
70

21
22
37

19
22

16
55
64
65



Table 8.—Drillers’ Logs of Selected Water Wells, Oil and
Gas Tests, and Stratigraphic Tests—Continued

Thickness

-Well 30-52-902

Owner: Guy Williams
Driltar: L. E. Hayhurst

TopsoH
Red clay
Pack sand

Furple and white clay

Well 30-62-803

Owner: Carl Dunlap
Driller: Repps B. Guitar, Jr.

Sand and clay

Sand and fine gravel
Rock limestone

Rad and blue clév

Well 30-54-101

Owner: Robert McClain
Driller: Lester King

Soil -

Sand
Water sand
Red {shale?)
Lime

fled shala
Lime

Blue shale
Lime

Biue shale

Waell 30-64-103

Owner: H. J. Gibbs
Dritler: W. D. Clark

Soil
Send

Clay and sand

Watar sand
Biue shale
Well 30-64-106
Owner: Russall H. Dye
Driller: Dick Marrow
Sandy topsail
Caliche

Sandrock and sand
Red clay

Sem footnote at end of table.

{feet)

24
14
32

14

21

17

26
18

14

27
10

Dapth
{feat)

25
39
Fa |

14
22
29
60

[

8 8

58
a3
80
83
88
80

30
49
56
70

35
45

Sand

Red clay
White sand
Water sand
Lime

Red bed clay

Thickness
{feet)

Well 30-54-106—Contlnued

Lime with hard streak

Driller: Roxanana Petroleum Corporation

Surface
Lime

Sandy shale
Broken lime
Sand rock
Yellow clay
Sand and gravel
Yellow clay
Lime

Pink shale
Aed rock
Gray lime
Broken lime

Sand rock

Sand rock cave

Red bed

Brown shale

Sail

Yellow clay

Well 30-64-206'
Owner; C. M. Caldwelt

and C. 0. Moore

Well 30-B4-308"

Owner: C. M. Caldwell
Drillar: Broderick and Calvert

Sand {fresh water sand)

Gray shale
Red bad

Sand, sandy ghale

Aed bed
Rad shate
Blue shale

Lime shale
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B
B
10
5
B
5
22

15
30
30
15
73
32
10

1B

Depth
{feet}

50
65
66
70
75
80
102

-38
66
76
84

105

110

140

150

165

193

200

216

225

24?

264

330

20
50
80
85
168

210
240
265



Table 6.—Drillers’ Logs of Selected Water Wells, Oil and
Gas Tests, and Stratigraphic Tasts—Continued

Well 30-54-309°

Ownear: — Caldwall
Driller: C. B. Edgar

Yellow clay and fine

Thickness
{fest)

sand mix 120
Pink clay and fine sand a0
Pink shale and fine
sand mix 20
Coarse orahga and clear basal
Trinity conglomerata as
Yellow and pink plastic shale '
and conglomerate 10
Red plastic shale
Wall 30-54-602
Owner: Lee Caldwell
Driller: Murl Bales
Topseil and clay 5
Pack sand 15
Water sand {dry) 5}
Pack sand 22
Gravel (water) 15
Red clay E
Well 30-64-601
Owner: J. C. Childers
Driller: J. C. Childers
Soil ' 2
Sandy shale 20
Pack sand [
Blue shale 10
Well 30-54-604
Chwner: John T. Crawley
Driller: W. D. Clark
Surface
Caliche 3]
Rock 1
Red bed 9
White clay 4
Sand and gravel -]
White clay 6
Rock $
White sandy clay 20
Sand and fine gravel 7

Clay

See footnote at end of table.

Depth
{feet}

120
160

180

225
230

15
30
38
58
73
78

22

38

Well 30-64-606

Qwner: Glen Wooten
Driller; Jake Dallas

Sand and caliche
Water sand and gravel

Red clay

Woell 30-654-612

Cwner: Edgar Albricht
Drilter: Eddie Woods

Clay and sand
Sand (seep)
Clay

Water (sand and gravel}

Red bed
Well 30-54-802
Owner: Dr. R. H. Tull
Driltar: J. €. Childers
T0psm'l.
Sandy shale

Sand and gravel

Red bed

Woell. 30-65-104

Owner. Red Duncan
Driller: \W. B, Clark

Clay an_d sand
Pack sand

Clay

Gravel and sand

Red bed

Well 30-66-106

Cwner: A, L. Varner
Orifler: A. L. Varner

Sail

Caliche

Sandy shaie

Clay

Sandy shale

Woater sand and gravel
Yellow clay

Lime

Clay )

Shale and clay

- 127 -

Thickness
{feet)

48
32

45

28
20

18

.20
70
10
10

10
50

80

35
10

18

Depth
{feeat)

&

45
52.

102

20
28
28

15
65
70
150
185
195
198
200
218



Thickness
{foetl
Welt 30-656-106
Crwner: J. 7. Howard
Driller: &, L. Varner
Sand 3
Aed clay 7
Yellow clay 40
Pack sand 13
Water sand 30
Red clay 32
Waell 30-56-206
COwner: Charles Sowell
Criller: A. L. Varner
Topsoit ' 5
Sand rock 10
Sand {water seep) 5
Sandy shale and sand 40
Water sand 35
Red mixed and blue shale 20
Wsll 30-56-213
Owner. W. . Clark
Drilier: W. O. Clark
Sand and clay 13
Sand 5
Red bed 2
Sand and gravel 40
Red bed 7
Well 30-56-216
Cwner: Jack Smith
Driller: J. C. Childars
Soil 2
Clay 3
Sandy clay 25
Sand {water) [
Sand and gravel 116
Red bed 5
Well 30-556-217
Owner: J. N. Nisbett
Driller: Curtis Alford
Soil 2
Clay 4
Gray sandy 14
Water sand 10
Lime E

Table 6.—Drillers’ Logs of Selected Water Wells, Qil and
Gas Tests, and Stratigraphic Tests—Continued
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Depth Thickness
{feet) (feet)
Well 30-65-221
Owner: Leonard Mosely
Driller: A. L. Varner
3 Soil 5
10 Sandy shale 30
50 Clay 15
63 Water sand [water} 40
03 Red shale 10
126
Well 30-66-307
Owner: Nathan Foster
Crifller: Kit Carson
Soil ]
5 Sand rock 5
15 Sand 10
20 Yallow clay 15
60 Hard sand 25
g5 Water sand 10
108 Red shale 10
Water sand 10
Red shale, sandy 10
Blue shale 10
Water sand 20
13
Red sand {red bed) 2
18
20 Well 30-55-309
80 Cwner: Robert Brashear
Oriller: Lester King
67
Soil 2
Sandy shale b3
Water sand 20
Sand and gravel (water} 14
2
Red shale 11
5
20 Woell 30-55-406
25 Owner: Dan L Childers
Driller: Glen Vaughn
160 Sand 8
1
55 Red clay )
Sandstone 4
Water sand 8
Blue clay 3]
Well 30-56-408
Ownaer: J. B. Green
20 Driller: Jake Dallas
30 Clay 15
Hn White sand 2

Depth
{feet)

g 3

00

10
20
35

70

8

100
110
130
t32

55
75

100

12
16
24

16



Table 6.—Drillers’ Logs of Selected Water Wells, Oil and
Gas Tests, and Stratigraphic Tests—Continued

Thickness
{feet)

Well 30-66-408-—Continued
Yellow clay 7
Gravel and sand

Red bed 10

Well 30-66-409

Owner: C. M. Kinnard
Drifler: W. D. Clark

Surface 5
Sand 8
Blue clay 6
Sand and gravel 12
Light blue clay 7
Pack sand with some sand 8
Blue clay 7
Pack sand 8
Clay 2
Rock 1
Red bed 4
Well 30-66-502
Qwner: W. A. Gill
Driller:- Jake Dallas
Sail 2
Pack sand o 18
Sand (water} 20
Shaie 8
Wall 30-56-615
Owner: Richard Smith
Oriller: R. L. McKalvy
Brown sand 3
" Yeilow clay 2
— 9
Sand with grave! 6
Brown sand 9
Blue shale 6
Woell 30-65-517
Owner: Mrs. Bryan Bennett
Driller; A. L. Varner
Seil 5
Clay 25
Pack sand a0
Water sand 25
Red bed 13

Depth
{feet)

24
30

13

k]|
38
46
48
B6
68
52
60

20

48

29
35

Sandy clay
Sand and gravel

Blue shale

" Topsoil

White shale
Lime

Yellow shale
Red clay
Sand {dry}
White shale
Hed shale
Water sand
Red shale

Tapsoil
Sandy shale
Water sand and gravel

Red shale

Driller: Texas Department of Water Resources

Sand, brown, topsoil

Thickness

(feet)

Wall 30.66-618

Owner: Troy Lamb
Driller: Jack Leonard

Wsll 30-56-607

Owner: Arvin Brasher
Driller: Lester King

51

17
16
10

17

Well 30-55-608

QOwner: 5. E. Page
Driller: Lester King

40
32

Well: 30-65-610
Owner: S. E. Page

5

Sand, reddish, fine grained,

with gray sand streaks

Sand, dark red, fine

grained, with gray-white

clay streaks

18

Sand. gray, medium grained,
and gravel, smail with oc-
casional white-gray clay streak

Clay, green, sandy

Sand, gray, fine-medium-
grained, gray, and gravel
with green ¢lay stringers

Clay, brown, sandy with
sand and gravel streaks

Clay, brown to green with
green shate and red to brown
sandstone streaks
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32

16

4.5

Depth
{feet)

12

24

53
55
58
75

100
106
122
130

42
74
B5

32

64
66

76

79

8356



Table 6.—Drillers’ Logs of Selected Water Walls, Qil and
Gas Tests, and Stratigraphic Tests—Continued

Thickness Depth Thickness Depth
{faat) {feet) ifest) {feet)
Well 30-65-702 Well 30-65-828
Owner: Howard Cox Owner: Morris Thomas
Driller; Lester King Driller: Laster King
Sail 3 3 Sail 3 3
Sandy shale 17 20 Red shalg 7 a0
Water sand 10 a0 Water sand 15 45
Red shale 16 45 Red shale 15 80

Well 30-65-930"

Owner: W. R. Erwin

Well 30-58-704 Driller; Humble Qil and RAefining Company

Owner: Kenneth Whithurst

Drifller: | E. Mayhurst Clay 4 4
26
Sand 1 1 Gray clay 10
Sand and gravel Y 10 Red clay 25 55
i 20 75
White clay 2 12 White clay
20 95
Sand and grave! 11 23 Red rock _
b 100
White ciay 5 28 Sand
|3
Red shale : a0 a8 Gray shale 105
Red rack 20 125
Gray shale 15 140
Well' 30-65-706 Lime 15 155
Owner: Qran Bains, Jr. Red rock t5 170
Driller: W. D. Clark
Wall 30-83-101
Clay and sand 22 22
Owner: L. M. Hodges
Sand and gravel 7 29 Driller: Lester King
Red clay with yellow clay N 80 Caliche-clay 12 12
Sand 23 35
Red shale : 25 60
Waell. 65-913
ell. 30- Blue shale [ 86
Owner: City of Cross Plains
Driller: Jake Dallas Well 30-63-306
Caliche and gravel 15 15 Ownar: City of Cross Plains
Driller: —
Yellow sandy clay 25 40
Soil 5 5
Sand with some gravel 20 &0
Fine white sand 81 1]
Red shale 10 70
Red bed - &6

Well 30-63-314

Wall 30-65-926 Owner: H. R. Miner

Owner: Harvey Wilcoxen Driller: Jack Leanard

Driller: Lester King Caliche and sand 30 a0
Soil 5 5 Water sand, white 10 40
Pack sand 25 Ky Clay with some sand 10 50
Water sand 40 70 Sand and clay 11 81
Red shale 15 B5 Red bed 1 &2

1 Partial drillers’ log from an oil or gas tast.
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Table 7,--Chemical Analyses of Weter From Selected Wells, Springs, and Teat Holea

tAnalyees are in milligrams per Liter axcept percent aodium, speeifie conductance, pH, SAR, end REC.}

Water-bearing unit: Qal, Quaternary or Recent alluvium; Eca, Antlers Formation; P, Permfan Toeke undifferentiated,

Anelyses mede fn 1937 and 1940 were by chemfate employed on Work Projects Adminlstration Proleet 10443, Other analyses
performed by Texee Department of FAealth except where Indicated by fooknote.

Total | Specific Per- | Sedium [Residual

Depth aof Date of Siliza| Ttem Cal- | Magne- Sud- | Fotags| Bicar- Sul- Chin- | Fluo- Ri- Borom | Dis- | hard- | eonduct- cent | adgerp-| sodium

Well Aguifer well collection {81051 | (Fe) cium aium ium sium | bomate fata tide ride | trate| (B} [so¢lved| ness ance ;] sad- tion | carben-|
(£t} (Ca} Mz} (Ma} {E) | (HCOz) (50, {C1} (F} R0y eolida | as {mieronhen fum ratio aEe

CaC0y | ac 25°C) (34R) {RSC)
3028703 Gal 15 Mar, 30, 1971 21 -— 139 53 280 151 59 304 .31 1.2 138 4.5 1,367 510 1,980 7.8 | 50,0 4.7 LiN]

803 Qal 15 Har, 2, 1940 - - - - - - - 43 Fi.3 - =20 - 370 293 - - - - -
&03 Gal 15 Mar, 5, 1971 1a - 1,150 37 1,818 7 134 114 5,700 WA{E g .2 9,200 4,270 11,900 7.2 - - -

31-910 F 31 Aug, 2, 1840 -— — 186 38 & -- 2?5. 138 237 | 24D - 1,100 623 - -- 3n.a N2 W0
olf P 31 Mar, 16, 1971 7 - 458 B5 27 2 242 348 600 .6 | 480 4] 2,265 1,160 3,150 7.4 | 34,0 3.3 R
36-102 fal Spring Mar, 8, 1971 11 - 452 138 418 <1 200 223 1,530 .7 133 - 2,862 1,650 i, 690 7.6 35.6 Gk il
an Eee Spring Gepr. B, 1570 33 -— I3 1 384 -- 670 188 133 5.2 )= .4 - 1,088 B3 1,700 8.2 g5 17.7 9.1
302 Kra 35 Feb. 15, 1940 —u -- 368 12 g | == 134 15 17 - < 20 u- 172 137 -— - .5 .2 .0
302 Era 35 Dec. 10, 1570 3 -= T4 & 3 7 246 &4 & .1 18 .1 272 211 420 7.5 4.7 .1 0
lird Eca 35 July 25, 1978 22 —= 76 1i B -- 247 3 4= .1 ar - 252 234 HET 7.0 5.9 .2 -0
33 ¥ra 23 Dec. L&, 14970 18 e 79 4 96 &1 A00 FL 21 1.6 9 ] 508 233 165 8.1 | 47.0 2.7 1.8
501 3 an Feb. 22, 1940 - - 170 142 27L¥ | == 378 244 660 .0 120 - 1,794 1,007 - - S P 3.7 L0
501 Kea Spring Sept. B, 1970 31 - Fa 12 L 373 122 45 Ls=< 4 2 576 32 a7% 7.5 | 42.1 2.4 .5
1+ Kea. 1z July 3L, 1940 - - 2 29 21+ == 378 138 89 R =2 - B 313 - - 44,8 2.9 .0
114 Eca 13 Sept, B, 1870 27 - 15 40 i =1 488 148 77 2.1 2.5 .5 754 351 1,189 .6 | 48,5 3.2 3
B33 Fra 21 July 31, 1350 - - 285 53 53| - ©o2i4 1061 176 -— G645 - 1,41% 4933 - -—- i1.0 7 .0
603 Kzg 21 Sept, &, L9790 1% - 123 23 4 K1 am 120 as 5 B4 .2 688 403 1,041 P64 | 30,4 1.7 N
6064 Hes 57 Row, 4, 1970 8 - 166 23 g <1 407 10 17% 1,1 45 .2 8437 510 1,360 7.2 30.7 2.0 0
11 Eea 36 Dec, 10, 1970 13 - 309 49 140 3 397 150 371 3| 284 ] 1.,5.].1 S50 2,250 7.1 [ 24.5 1.9 .0
¥ FKea 4 do o -— 277 24 205 2 488 210 439 3 15 .2 1,436 810 2,230 7.4 | 35,4 2.1 .0
afl Kea 18 Sept. 8, 197%| 22 - 120 1% 1y =1 231 108 229 1.0 22 .3 747 380 1,270 7% | 40.2 2.6 N
30z toa z0 Feh, 21, 1943 i - 33 10 40% | - 2593 26 33 - 35 -= 3% 256 - - 25,4 1.0 .0
802 Kea n Dec 4, 19%0 2L -— 149 17 TRl 331 % 158 .8 20 -2 573 441 1,098 T.5 25.6 1.4 .a
803 Kea B4 da 19 =-- 39 12 3 =1 257 29 B0 .3 B -2 408 295 6879 T2 12.9 B .0
&05 Fra 50 Jan. 18, 1571 .| - 39 7 1l =1 162 4 7 2% A -1 157 1z¥ 278 F5 15.8 o .1
&8 Fra 3a Sug. 1, 1940 - ua 27 85 191% | - e 494 188 - - -- L2 BT - - 38,32 3.2 0
0% ¥rca 3z Mar. 17, 157 2% - 58 7 i 1 177 1z 15 . bud .1 214 174 345 7.5 ] W1 .0
Bag tea Az July 25, 1978 35 - 36 B B - 177 16 14 & .7 - 224 167 34l 7.6 9.6 .2 .0
Blg Eca 40 Mar., 30, 197F 35 - 267 D 510 2 11 360 BEO Il 14 6| 2,250 ald 3,380 7.4 | 57,8 7.8 .0

See fooknobea at

etd of table,
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Table 7,--Chemical dnalyses of Water From 3elected Wells, Sprivgs, and Test Holes--GContinued

Total | Specific Per.— Sodium {Residual

Depth of Date of ilica} Iron Cal- | Magne- fiod- | Potas-| Bicar- Sul- Thlo- | Flue- Ri- Boron [ Dia- ] hard- | condect- cent | adsorp-| sodium

Well Arquifer well collection | (S5i03)| (Fe} clem [ glum fum glum | beopace | fare ride ride | trate | ({B) |salved| ness ance PE sod- ticn | carbon-|
{fe) (Ca} (Mg} {Ha) (K} | (ACO3} {505} [N {F) (Rity) solida| as (micronhos {um ratic ate

Cafiy | at 25°C) {8AR} | {RBCY
Y 30-36-301 Kra 25 Feb. 5, 1% 28 .05 152 23 121 | 11 478 123 162 0.8 28 - 3,919 494 12,380 7.3 | 3.0 2.4 =
9oz Fra 55 Eept, 10, 1970 22 - 215 41 187 <1 600 263 264 1.4 o 0.31 1,287 710 1,850 7.2 | 36.5 3.0 0.0
503 Fra 55 do 32 - 112 29 74 1 570 32 50 2.8 (= L4 .2 L] 399 979 Toh | 301 L7 1.3
904 Kea 37 da 14 - 104 13 731 403 67 55 .3 1.5 .1 534 36 &4l Tob | 336 1.7 .3
03 Kea 35 Hew. 13, 1970 24 -- 109 13 33 =1 338 33 50 .6 11 -2 442 325 705 7.4 18.0 -7 .0
209 Kea 32 do 23 -- 105 1% B} <1 403 33 45 .4 7 -2 487 305 765 7.6 | 30.0 1.4 -
910 Kea 55 How. 13, 1970 20 - 134 14 52 7 343 &0 114 .6 13 -2 585 391 949 7.1 | 22.0 1.1 -0
915 Kea 56 do 24 - 175 1% 69 =1 340 72 194 Wb 13 -4 730 495 1,132 7.0 | 23.1 1.3 -0
217 HKea 60 do 2L - 134 9 76 <1 363 109 a1 ) 1 -1 621 an 969 7.3 | 30.7 1.7 .0
921 Hea 49 Dec. 1, 1970 24 -- 175 pR:} 52 [«1 S50 33 BS .5 12 -2 694 520 1,072 7.7 B0 .8 .0
928 Keca 47 Dec. 4, 1370 ) - 201 27 13 <1 423 150 293 - 7 -3 1,054 B2D 1, 64 7.9 | 33.0 2.4 -0
430 Eea 53 do 13 - 198 17 L 473 24 178 M R .3 E17 5a0 1,290 7.5 | 22,86 1.3 .0
231 Eea 53 Teb. 17, 1972 21 -- 242 35 23 £ 1 477 102 3 -5 4.5 L3 1,136 750 1,850 7.8 ) 26.3 1.9 .0
932 Kes 18 Apr. 6, 1971 an - 153 a0 137 2 407 134 1sz8 1.1 2 .3 9z5 510 1,380 &1 [ 57.0 2.6 .0
933 ¥ea 49 Apr. 12, 1971 23 - 1,210 286 1,460 3 428 1,450 3,910 1.3 1= .4 1.8| %,560| 4,200 4,780 7.3 | &3.0 4.8 il
37-101 ¥ca 21 Dec. 149, 1970 25 -- 113 12 el 349 75 -x) 1,3 4.5 ) 563 332 B&g 7.5 | 32.3 1.7 L0
fr-‘f]a ¥ea 33 Jan. 25, 1971 acl == 198 4 265 <1 640 168 378 1.0 14 =31 1,407 110 2,200 7.4 | 48,0 4.4 0
404 ¥ca Bpring do 23 -- o 22 7L =1 442 37 42 la|= .4 -2 527 ila &20 7.9 | 32.8 1.7 ]
405 ¥ca 50 Teb. 2, 97t 18 == 184 20 139 - 407 14 278 .7 il .3 871 542 1, 600 1.3 | 35.8 2.5 N
Ané Yea 23 July 31, 1540 - - 120 21 141% | == 500 &2 134 L9 =20 - Tak 388 -- -- 44,3 3.1 -
408 Fea 21 Feb, 323, 1971 25 - 229 43 84 1 277 B% 251 P Y .3 1,170 TEG 1,750 7.1.] 1.6 1.3 -
406 Fea i3 July 25, 1878 28 - 240 52 £l - 516 117 196 N ] -- 1,328 215 1,620 IHER LN L4 .0

531 Kea i3 July 31, 1940 - - 94 14 4B% [ = a3z 48 35 -- <20 -- 424 oo - -- - -- -

501 Eea 13 Dec. 4y 1970 1% -- 153 2% 22 2 490 104 10¥ .6 i .2 733 479 1,134 7.7 | 27,0 1.4 L0
501 Hea 13 July 25, 1378 18 - 1za 18 (3] - 427 104 &L 8 1.6 =- 807 417 867 7.5 | 23.8 1.2 -0
507 Eea &0 Feb. 2, 14971 20 -- 1a0 21 58 [ 13 301 107 173 .2 20 .2 B9 487 1,164 7.2 | 20.8 1.1 R
509 Kra Spring Feb. 25, 1871 2 - 1,390 432 3,920 9 49 145 10, 500 Bl= b4 -- 16,9231 6,510|= 12,003 6.4 | 56.7 211 R
Toz Kea &L Fov. 5, 1970 33 - 183 29 w6 =1 436 135 151 1.4 37 2t B%6 580 1,460 7.3 | 28.06 1.9 -
T04 Eca 50 do 26 == 140 iz Lod 2 k1Y 220 268 1.1 52 A 1,133 610 1, 740 7.7 4§ 3%.0 2.5 R
7O5 Kea 29 Bept. 9, 1970 25 == 341 48 258 2 437 74 620 ] iz ) 1,425 I,050 2,840 7.2 | 34.8 a4 il
708 Hra 54 Hev. &, 1970 35 -= 123 18 LI o Y 440 48 61 1.1 45 .2 B2H 395 958 7.4 | 26.5 L4 )
7Ly Kea 57 July 21, 1966 24 -- 133 16 26 2z I6d 27 3} o4 15 .1 501 394 824 N I -5 .Q

See Footnotes at end of table.
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'I‘abie 7.==Chemical Apalyses of Water From Selected Wells, Spriogs, and Test Holes--Continued

Tetal | Epecific Per- | Sodium |Residuall

Depth of Date of Silica| Iran Cal- | Magne- Sod- | Potas-| Bicar- Bul- Chlo- | Flue- | WNi- Boron | Dis- | hard- | conduek- cent | adgerp-| sedium

Hell Aquifer well collectian #10) | (Fed cium slum 1um sium | bonate fate ride ride | rrate (B) |salved| ness atce pH sod- tion | carbon-
£33} (ca) (Mg} (Ra) (k| (Acos) (205} (c1jy (F) | (M4 solida | ss |(micromhos lom ratia ate

CaCly | at 25°C) (84R) | (RSC)
30=37=714 Fea 35 Fov. 6, 1870 19 - 131 z1 3 <1 403 47 95 0,7 & 0.1 F68 4 L4 538 7.3 | 20.8 1.4 (L3
Tis Eea 33 da 27 - 207 31 11t =1 470 140 248 1.4 13 3 1,010 a50 1,600 7.4 | 27,2 1.9 .0
24 Kea F43 Sept, 21, 1539 - - 166 24 Taw | - '!(-51 100. 119 - 36 -u F40 515 -— - 23,8 1.4 .0
I 724 Yca 26 Feb, 3, 194 28 0.05 152 28 1 fil 478 123 152 -G 26 a— a87 454 - 7.3 | 3.1 2.3 Ry
T2k Yea 26 Hear, B, 197D 33 - 260 43 154 2 472 235 369 1.1 14 .2 1,343 830 1,980 7.6 | 23.8 1.3 -0
734 Kca 49 Hov, 18, 1370 24 - 143 14 92 1 &00 24 b6 LB (S L4 PE] 66 416 1,054 7.3 | 32.5 1.9 1.5
732 Kea 44 Dec, 4, 1970 & -—- B9 32 235 4 274 4 471 .1 O W1 976 354 1,770 6.9 | 5B,7 5.4 -0
733 Koa 90 Dec. 4, 1970 16 - iz1 12 48 1 412 a0 54 - 13 .2 498 351 306 T4 | 22,8 1.1 .0
734 Yea Bl Jao. 25, 1971 1D -- 151 n 18 3 303 45 239 2= W .2 695 462 1,200 T.6 26.3 L5 .0
Tl = Spring Apra 6, 1871 7 - 71 44 403 15 FL 220 380 SE A o 1,481 358 2,400 7.2 699 9.2 N

T4l Eea 50 June E5, 1571 31 - 122 22 B K1 418 6 42 -9 13 a1l 48D 348 173 7.5 - - --

a0 ) Eca LX] Aug, 11, 1961 23 NiH 120 24 138% - LT 26 169 ] 40 -- BlE 398 - 6.6 | 43.0 3.0 .0
a02 Kca B3 Jan. 26, 1971 1a - 283 18 9z 5 iz7 Eb 8 W5 3.5 .2 550 280 BFLl 7.7 | 410 2,3 .0
803 Eea Spring Sept. 20, 19349 e —-- 71 12 PN T 220 36 a7 B2 == 304 228 -- - 6.1 .3 0
803 Eca Spring oot 4, 1970 14 - ils 13 P O 29 55 45 TR LA +3 432 4l 10 7.6 15.3 . F .0
B Eca 22 Hov, 19, 1970 1% - 450 14 37 K1 268 &0 5L B 1,5 +2 393 269 BS54 7.3 | 25.2 9 .0
BO7 Kea i do 27 - 114 9 22 5 387 0 26 2= 4 -4 415 3:0 654 7.3 13.2 .5 .0
8l Era LY do b - &4 ] k1 211 24 4 +6 1 -1 293 187 48B3 .1 | 25.8 .9 L0
814 Era 150 Dec, 9, 1970 17 - 122 4 L S 354 20 57 +3 7 -3 424 351 717 Fe5 14.2 .6 .0
815 Lca F13 Jan. 13, 1971 23 - 198 L3 07 <1 72 11 1.3 W5 135 .1 1,084 &80 L, 680 7.4 | 25,8 1.7 -0
&le Kea 28 do 20 n- 106 17 42 =1 237 48 124 o 3 -1 478 333 Bl 1.7 pz2l.4 .9 -0
B4 Kra. 27 Jam, 23, 1971 27 -- ils 14 33 K1 a1 LL3 -1 o4 1.5 -1 488 383 799 7.8 | 1%.4 0 -0
39-903 Qal Spring Lpr, 12, 1971 sl == 358 497 960 4 ila4 1,450 2,‘2&0 1.7 3 B 5,691] 2,940 7,084 7.5 | 41,5 T.7 .0
4f-10t Hoa k1 Feb. 1371 23 -- 90 15 L O | 328 48 33 1.1 4.3 .3 4l 250 638 8.3 | 21,2 9 W0
102 Foa 18 Har. 17, 1971 27 - irn 57 27 =1 243 270 830 -] as L5 2,034 1,180 3,130 7.5 | 3.0 .5 W0
20 Eea 26 Jan. 11, 1571 23 - 217 35 268 = 1 320 213 530 .9 58 3 1,500 #90 2,360 7.5 | 45.9 b4.h L
2 Eca 30 Fab, 1, 1871 4 - 106 17 63 K1 400 73 35 Lo 12 Y] 53% 336 &15 7.5 29.0 1.4 .0
204 ¥ea 24 Mar, 4, 1971 31 - 230 38 319 =1 343 18L 520 5 11aq ] 1,701 730 2,540 .3 | 487 5.1 .0
205 Kea 3 Mar. 5, 1971 30 == 435 72 218 - 331 37 1,050 ] n - 2,058 1,380 3,440 7.2 5.5 2.5 -0
301 Kca 38 Hew, 2, 19rd 21 -- 129 2 EE T &b 52 57 1.0 | 104 .1 671 412 1,045 1.2 [ 2m. 3 1.5 L0
302 Yea 8 do 2 - 114 23 LEDN O § 343 T4 51 1.4 3l -2 323 a2 B30 7.4 18.2 1] .0
302 Eca 32 Mar. 2, 134D - - 76 30 195% [ - all 139 164 31 13z - BE4 313 - - 57.5 4.7 Rl
a03 Kea 32 How. 2, 1970 29 - &0 32 07 =1 366 2] LL] .2 22 ot 552 -2 918 &0 | 45,2 2.7 -3

See footnotes at epd of table,
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Table 7,--Chemical Analyses of Water Frow Selected Wells, Springs, and Test Holeg--Cont inued

Total | Spectific Per- | Sodiom |Residuall

Depth of Date of Bilica | Irom Cal- | Magne- Sod- Pakag-| Bicar=- Bul- Chlo- Fluo- Hi- Boron | Dis- | hard- | canduct- cent | adzorp-| sedium

Hell Aquifer well collection (8103} | (Fe) clum aium duien siwm | bonate fate ride ride rrate {B) |solved | ness ance Pl sod- tion carbon=
{£r} (Ca) (M2} (Ra} (E) | (HCOx) {50y} (1) (F) {No5) solids | as (micromhos fum ratio ate

CaCly | at 25°C) | (SaR) | {RSC)
A0-44-304 Kea 35 Fov. 4, 1870 6 | = 0,02 1 2] sl =1 3zl 63 L) I.L 25 0.2 545 31 577 7.4 | 27.9 L4 0.0
13 Fea 32 Koy, 13, 1970 33 = 79 15 94 |=1 400 49 it 13 1.5 .2 323 - 25m 808 7.4 | #4.0 2.5 1.3
ot Kea. a3 da i -- 114 za 0 =1 425 48 107 1.5 9 -3 621 41l 1,000 T4 | 6.9 L5 0
308 P Spring Fow. 17, 1870 20 -- 130 14 M =1L kLT T4 57 1 < .aA .2 510 384 -3 b 7.3 16,2 «7 O
407 Fea 58 Jan. 6, 1471 13 -- 137 & ag <1 346 91 76 -6 104 .3 G683 378 1, 046 7.6 | 33,0 1.9 Nl
402 Kea 56 Jam. B, 1971 15 -- 145 B 72 =1 300 23 28 -3 B 1 347 297 565 E.0 2,1 +3 L0
403 Fea 7 Feb, 5, 1971 0 - 77 ? 4 =L 260 10 5 .2 3.5 .2 257 239 4lB 7.3 3.6 .1 .0
404 ¥ra Spring Lug, 1, 1940 - - 10.6 21 SB¥%| == 34a 78 al WO P20 - 533 333 == - 6.4 1.3 .0
404 Eea Spring Hay 10, 1971 13 -- 67 48 233 2 484 143 200 35| a4 .6 968 34 1,520 £.1 ] 58,9 5.3 ]
501 ¥ra L.1i) Yo, 2, 1370 13 -- 126 12 36 <1 99 24 2 - 1 471 367 T84 7.2 17.7 .8 -0
502 Kea 22 Nov, 17, 1970 43 == a1 a0 =1 409 18 9 2,3 3.3 .1 417 ) 637 Todt Tl W3 .a
503 ¥ea 42 Jan, 11, 1571 16 = 246 1B 14 =1 g4 29 04 P o227 ] 1, 146 690 1,740 7.3} 16.5 1.8 .0
54 ¥ra Spring do 4 = 114 &9 496 51 49 560 350 1.1 1.5 .G 1,368 570 2,910 F.6 | 65.5 9.0 -0
505 Fra 30 Fahb, 5, 187t 3z - a5 24 50 <1 433 47 25 1 L5 .2 492 337 742 g1 | a4 1,1 .3
506 ¥ra 25 de b1 - 136 29 T2 . 3 4Bl 1] 104 8 21 .1 685 459 1, 088 7.4 | 25.3 1.4 .0
&501 Kea _14 Feb. . 21, 1040 - -- 2 24 1h2d | == 348 177 75 - &40 - TL0 300 e -— 50,7 3.5 .0
all Ega 14 Jaw. 11, 187 18 -- L 58 493 <1 364 178 1, 08¢ 1.1 18 & 2,210 850 3,520 T3 35.8 T3 R
70 Kea 90 Sept. 9, 1070 1 - 208 19 97 <1 282 31 378 -2 o 23 B52 &00 1,608 Tod | 26,1 1.7 .0
ELL Kea 35 Jan. 6, 1971 23 - 159 3 63 £ G427 B2 549 N 52 s 721 498 1,134 T | 21.3 1.2 .q
103 Eca ab Jan. 8, 1971 LS - 1L & 2 F1 303 1% 8 T R A 1 345 300 581 1.5 7.2 3 Nl
Tl Eca 121 Feb., 5, 1971 15 -- 139 11 i K1 365 58 32 5= 4 .1 47 392 714 .4 5.7 +2 .a
T05 Fra 51 da 14 - 90 11 29 =1 306 4 35 ) 3 .1 358 272 5498 7.5 18, % .7 L0
710 ¥ra 10 Cer,  1f, 1974 14 -- 119 9 12 - 332 1% 37 o 15 -— 388 334 652 1.5 7.2 .2 )
710 Kea 105 July 24, 1978 15 - 111 14 29 - 98 27 5l 2 1% - 397 3ie 635 7.7 12.0 ] .0
a0l Fra 123 Aug. 11, E941 L4 -- 98 17 3% i,2 386 1z a8 .7 3.0 e 415 34 723 7.6 19.4 A A
i) ¥ra 123 Jan. 7, 1871 14 - 103 24 v F1 394 25 54 7 i .1 465 357 Te5 7.9 19,2 x| i
a0z Fea 123 July 25, 1978 7 -— L) 29 41 - 124 56 163 A% s - 438 182 T B,2 | 52,1 2.9 L0
B0 ¥oa 153 Jan. 8, 1971 14 - 113 13 5 E1 383 15 i3 2 4.5 W2 372 343 G2 7.9 3.6 W1 L0
2] ¥ea g Jao. 11, 1871 15 - 173 2% 33 ki 353 Er 13 oG 3.0 Wl 07 5410 1, k64 7.9 17.7 .9 .Q
307 Foa 41 Feba 8, 1571 21 -— 56 T 5 1 200 12 5 2 1.5 Wl 211 170 34T 7.8 10.3 -3 .0
BOB Fca L Feb. 17, 1271 21 - 125 13 LI O 384 43 2] i L 1 .2 534 366 B&7 7.4 | &8 1.2 .0
aLo Eca 76 Mar. 1, 1971 17 - 196 kS %1 =1 E1:31) 112 249 <5 15 ol 1,041 630 1,650 7.2 32.7 2.4 .0
[0z Kod 105 Feb, 16, 1971 p] - &7 L3y 413 g 467 439 2686 2.6 |= & 1.3 1,443 318 Z,180 7.6 1 73.2 10,8 1.2

See footnotes at end of table.
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Table 7V.--Chemical snalyges of Water From Selected Wells, Springs, and Test Holes--Contimusd

Total | Specific Per- | Sodiun |Residual
Depth of Date of Silica| Irem Cal- | Magne- Sod- | Potas-| Blcar- Sul- Chlo- | Pluo- | Mi- | Boranm | Dia- | hard- | conduck- cent | adsorp-| sodiom
Well Aquifer well collection (5i0s) | (Fe) eluk sium ilum sium | bonate fate ride ride trate () |acived| ness T ance P sod - tion tarbon-
(fe) {ca) (Mg) {Na) {KY | (HEO3) (50,) (ci) ) | (g zolide| as |(micremhos 1um ratie ata
CaCdy { at 25°C) (B4R} (REC)
30-44-503 Eca i3 Apr, 30, 1949 - - 178 46 I54% | -- 184 459 420 1.8 |< 20 - 1,667 £33 - - 54,9 5.1 .o
45-101 Kce, 55 Kov, &, 1970 20 - la4 an 155 2 458 L4 262 N n 0.2 1, 054 5a0 1, 530 7.3 ] 36.6 2.7 .2
105 Fes )] Fav. 17, 1970 13 - 108 12 B2 <1 336 6_0 83 -7 15 -2 553 320 865 T4 | AL 1.6 .0
ith Ko k3 Feb, 7, 1940 -- - 140 15 x| == 433 75 ii0 - 20 == 653 415 -- .- 20,5 1.7 -0
a0z Keoa 34 Dac, i, 1970 23 - 132 14 85 KL 432 12 o8 .6 17 s 633 3z 1,422 7.6 | 32.3 1.8 .0
203 Fea L2 Feb, 2, 1971 22 1% (.02 98 12 25 F1 246 43 73 - ) .1 395 294 655 7.1 15,5 .6 .0
205 ¥ea mn Feb, 25, 1971 24 - 38 14 58 M1 339 53 47 1.1 1.5 o 454 279 T 7.6 1.1 1,5 .0
207 Qal 14 Mar. 30, 1971 i7 - 13¢ 30 By M1 432 125 104 L. B LT Y a3 710 446 1,095 7.3 - - -
401 Kea 24 Sept. 1@, 1970 -— - 178 8 74 - 820 < 4 Ta0 L1 4] -- 1,776 800 3, 140 7.1 | 50,5 5.7 0
sz F¥ea 23 Sept. 5, 1940 .- - 110 45 B3%| -- 318 &2 110 1.4 <20 - 647 &55 - - 23.0 .2 0
Llird Kea 23 Fept. 22, 1310 34 - 124 “3 137 2 540 13 194 L3|< .4 .2 BA7 486 1,440 7.2 [ 3.9 2.7 0
46-201 S 40 ¥ar. 16, 1971 20 - 132 2B Bl 205 46 267 N 1.5 -4 L1 420 1,150 .9 | 28.7 1.6 .0
401 F 65 Sept. 5, 1940 - - 208 T4 115 | == 153 653 92 +6 165 -- 1,397 8215 - - 23.9 1.4 .0
401 P L5 Har. 5, 1971 [ -- z1a 120 175 - 185 93d 157 J9 ] 108 - 2,029 1,150 2,410 T4 | 24.5 1) .0
401 ) 4 65 Oet. 9, 1974 1z -- 1686 21 36 - 209 Fal B& ] 172 - B36 360 1,260 F.7 12.3 -6 .0
401 ¥ 65 July 25, 1973 10 - - 39 4 9 - 143 B i1 2% - 149 118 270 1.9 14.7 .3 .0
501 B 40 May 6, 1971| 22 - 11,900 | 2,840 | 8,900 |42 18 3,960 | 21,900 L2ls .l .& | 29,500/1%,600f 12,000 6.6 | -- - -
J01 Eea 53 Sept, 10, 1910 12 - 3 4 51 28 .} 21 % L1 [< L& .1 134 92 224 6.5 15.5 -3 -0
701 Kcu 53 Hov, 12, 1973 19 - A 10 8 - 35 25 113 22| % 4 156 152 488 6.1 | 28.7 W9 .0
7ol Eca 53 Mar, 324, 1978 21 == s 25 90 - an 53 323 i 1% L&) -- 570 77 1,260 6.0 | 34.2 2.0 W0
02 Eea 91 Sept, 5, 1940 - - 58 9 28| -- 140 25 BS 1< 20 - 306 206 - -~ | 22.8 B -0
703 Eca 76 det, 14, 1‘9?0' 15 -~ B .} kKl 218 19 31; .3 62 2 354 249 579 T2 16.7 6 L0
706 Kea 20 de k1) - 139 17 34 4 395 48 L] «6 L5 W2 5_63 415 B43 . 7.5 14.9 .7 0
Bal Eca 17 tapt, 5, 1940 - L] 513 205 405 - 445 404 970 .6 1,050 -- 2‘,?1? 2,127 -- - 292 3.8 W0
202 Eza Spriog Mar, 21, 1940 - - 95 12 1leg | -- az9 3z 15 L1 (=20 - 351 258 == -—- 10,8 o Ay
Ll Fea Bpring Sept, 33, 1370 27 - is50 17 1 =1 492 18 39 P ) .2 508 45 a7 76 6.4 .2 -0
S03 Eca Zéﬁ Jan, 13, 1971 13 -+ 125 il i =1 318 188 30 N L .1 571 4i0 240 7.6 1.4 ] .0
47-601 Xca 25 Mar, 19, 1940 - - 206 65 23f%| -~ 445 135 590 - <0 -- 1,451 Tas -- - 41,7 1.9 U
501 Erg 25 Mar, 3, 196§ 40 - 14 51 154 - 455 9% 214 .9 0.0 -- G0 a8 1,550 7.4 | 52.7 4a3 0
01 Eca 25 Dec. B, 1372 16 - 18 25 185 == 432 &7 116 .9 39.0( == 159 301 1,250 T | 4.7 4.k 1.1
601 Eca 25 Cet. - B, 1974 16 - [1.] 24 132 - 417 78 i 1.0 5.01 -- LEL 258 1,085 7.4 | 55.2 LNy 1.4
&01 Kca 5 Har, 24, 1974 17 - 1] 20 140 - 414 L3} 96 3 il == 624 251 1,058 7.8 7 3.8 1.7

Bee footnotes at end of table.
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Table 7.-~Chemical Analyses of Water From Belected Wells, Springs, and Test Holes--Continued

. Total | Specifie Pay- | Sodium [Regidual

. Depth of Date of Eilica| Irom Cal- | Magne- Sod- | Petas-f Bicar- Bul- Chlo- | Flue- Hi- Boron | Dig- | hard- | conduct- cent | adsorp-| sedium

Wall Aquifer well collection (smg) (Fe} elum glum ium siva [ bomata Eate ride ride trace (E} |wolved | nesa ance pH pad- rion carbon-
(fe) (Ca) {Hg) (Ra) (K} b (HCO3) (504} (el 7 {Kd) solide | a= (micromhos 1um ratio ate

¢aC0y | at 25°C) (34R) | (Rsc)
30-47-603 Eca 30 Sept. 17, 1370 26 == 140 26 a7 5.0 51D T3 111 1,2 27.¢1 0.1 157 457 1,176 Tob | 31.3 1.% N
504 Eea 23 do a8 - 146 24 123 ] 520 7l 164 1.2 1.5 - 836 464 1,320 Tobe | 36.1 2.4 .9
6035 Xea 13 fet. 6, 1970 30 - 493 1z 20 2 319 23 1la 43 -2 -4 366 282 580 Tt 13.3 ] .0
36 Kea ' 45 do 29 - 177 31 1% 2 500 133 56 -8 15 .2 1,208 570 1,950 7.3 | 45.5 3.8 L0
T Fea 45 Sept, 21, 1970 11 - 19% 3l 4B 2 353 5% 130 W5 | 242 -2 9 530 1, 340 Tk 13.8 . B
Fathd Frad Spring do 17 - 107 62 166 5 520 129 23z 1.6 3.5 .5 979 520 1,590 o7 | 4046 3.1 .0
703 Kea 118 do ¢ - 122 19 30 2 421 27 3r b 23 W1 477 382 7L Tu5 14,5 ] N
TO4 Kea 134 Dot i, 1970 12 -- B4 30 12 1 Er iz 23 P R .2 365 334 618 Tud T.2 2 .0
T04 Kea 134 July 26, 1978 13 == 76 a3 16 - 341 28 30 .6 1.6 - 365 326 587 .7 9.7 .3 W0
705 Kead 14 Aug. 2, 1940 um -—- a0 17 5% [ - 346 35 20 W1 (=2l -- 358 295 -- -- - -- --
&#01 Kea 1a do == -- 4d g 24% ) - 159 iz 32 W3 (=20 - 224 155 - -- 25.5 T .0
A0L Kca 18 et 1, 1870 25 -- 1a 10 25 2 257 26 26 .8 1.5 .2 313 218 500 1.7 19.9 a7 .0
01 tra i Sept. 24, 1970 19 = B2 14 L] 5 389 22 15 .9 17 .1 414 264 660 7.4 | 28.0 1.2 1.
a05 Kea 21 Ocks 1, 1930 kL] - 103 26 32 2 408 25 56 .6 5.5 .2 485 366 75 Fa7 16.0 .7 0
) Qal 18 Mar, 19, 1940 - - T4 19 4% == aly bk} 18 - < 20 -- 328 262 -- -- 16,6 W5 i)
L) Gl 18 ety 1, 1970 27 - 107 8 28 2 431 23 L1 T S .2 474 384 759 7.5 13.7 .8 0
08 Fea 23 Ock, &, 1970 26 - 1590 3z 123 & 520 95 212 -] 5.3 .2 1,020 510 1,510 Tad e - -
48-402 ¥ea 17 do 17 -- 1] 24 49 -- 36 & 65 .5 10 - 399 265 694 7.1 2%.4 1,2 .2
402 Fea 17 dct, a, 1974 26 - Tl 12 29 == 282 10 31 .5 8.0 - an 228 337 F.b | 21,8 A .2
52-10% Eca 121 Dec. 3, L970 1l - 95 21 15 #1 as? 23 33 3 10 .l 373 323 429 1.6 9.1 -3 .0
10z Eea 110 de 12 |= Q.p2 g1 21 1a =1 Abdh 2 32 o 7 a2 371 313 &ls 4,0 | 11,1 o .0
104 Fea 16 do 16 -- 590 193 850 & 1 289 4B 2,740 L2le 4| .3 | 4,se2]| z,2m0|  s,950 7.6 | sa.9 7.7 .0
145 ¥ea 130 Feb. B, 1%71 1a - 149 i1 JLUIE OB § %03 31 a2 a2 248 W2 4t 42l 760 7.2 4.8 .2 .0
201 Fea 15 Mar. 1%, 1971 1a - a5 L PRl 266 1l 2 .1 - +2 252 231 408 7.8 2.8 -0 -0
401 Fea 112 Jupe 24, 1961 1z .07 L1 28 13 3.8 335 19 20 8 3.0 W18 338 284 589 7.2 12.5 -4 -0
404 Feca 19 Sept. 2, 1970 22 - 126 50 72 & 510 85 107 1,0 11 .2 Ta2 510 1, 150 T4 | 23.5 1.3 )
405 Kea 32 Apr. 30, 18940 | - - L] 16 124 [ - kF 15 18 L= 20 - 3a0 2E5 - - B.4 -3 -0
403 Kea 32 Jan. 8, 1971 20 - 1zy 15 14 <1 376 38 48 GOS0 4 W2 451 378 728 7.6 9.8 -4 0
403 Kea 3z July 24, 1978 14 - 98 13 i0 - 352 12 12 ] 2.3 - 347 306 539 F.B 6,6 .2 R
406 Fra 101 Har. 1, 1571 12 - a8 25 0 E1l 340 27 36 oA 7.3 w2 384 323 540 7.7 11.2 3 Lo
501 Kea 15 Feb. 5, 1971 24 == 75 iﬁ 61 <1 AL8 24 12 L1l |< .4 +2 420 233 B&d Toh | 34,3 L& 1.7
701 HKea 15 Sept. 6, 1940 == - 185 az 112% | == 445 233 150 2.4 |€ 28 - 953 595 - - 8.1 0 i)

$ee footnotes at end of table.
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Table 7.--Chemical 4nalyses of Water From Selected Wells, Springs, amd Teat Holea--Continued

Total | Bpectfic Pec- | Sodium |Residualf

Depth of Date of Siidca! Irom Cal- | Magne- Bod- | Potas-| Bicar- Sul- Chie- | Fluo- | Hi- Boron | Dis- | hard- | conduct- cent | adgorp-| sodium

Well Aquifer well eolleckion (5105} | (Fe) elum eium ium eium | banate fate ride tide | trate (B) |aclved | nese ance R Bad- tien | carbon-
{ft) {Ca) (Hg) (Fa}) (K) | (HCO3) (B0} {cl) (F} (o4) solida| aa {mieromhos fum ratia atw

. CaCoy | ac 25°C) (EAR) | (RHC)
10-32-701, Kea 15 Jan, 6 1971 n - 173 4% 176 {= 1 455 159 324 F.1] & D 0.2 1, 14 830 1,790 7.7 57.8 3.0 0,0
Uz Eca 49 do 16 - 260 &5 106 |< t az2a 150 a3 B 113 2 1,222 a83d 1,950 7.6 1.7 1.6 W4
a1 Kea 37 Dec. 3, 1970 14 4.8 95 10 7 5 329 13 i A= N 1 32y 280 510 1.6 5.1 w1 -0
203 ¥ea 35 Apr. 30, 1350 - - 50 0 12% - 224 33 16 (= 20 - -- 254 207 - - 11,2 3 .0
203 Kea s Hay 10, 1471 14 - 90 21 32 2 336 23. 52 .7 2 2 403 312 674 T.6 18,2 7 0
902 Kea 85 Jan. &, 1971 13 - 388 165 205 3 322 449 950 1,1 39 | 2,36y 1,550 3,570 7.7 2.3 2.1 A
903 243 30 da 24 - a8 50 185 (<1 450 216 164 3.8 12 .2 pLl 424 1,490 7.8 | 48,5 3.9 -0
905 Eza 37 Sept. &, 1940 - -- 142 13 19+ =-- 293 a5 108 .3 25 - §B§ 408 - -— 9.2 & )
33-101 P Spring Mar. 19, 1971 1z - 143 1 TIl<1 434 .22 2z PR IR .2 431 399 705 7.3 3.7 a1 ]
an Ken 7 Sepk. 5, 1940 = - 9% 10 35k -- Al 25 42 L2EE20 -- A7 266 - -~ 22.3 .9 0
301 Kea 7 Sept, 22, 1970 e - T4 7 1% |€ 1 264 13 16 .2 3.5 ~-- 279 226 462 7.4 | 11.8 o .0
$01 P Spring Mar, 28, 197hf 14 - 88 25 w2 38 54 57 .6 § .2 452 w0 40 7.6 | 18.7 .8 0
54-101 Kca .1 Sept. 22, IS70 11 -- i 12 47 2 275 5 57 WA= o .1 362 27 16 7.7 k.6 1.3 .0
102 ¥ca 31 do zi b b 234 650 €1 40 425 1,050 Ll T 1 2‘.2 1,873 1,140 4, 410 7.5 55.3 A.3 .0
103 Kea 70 de 21 - 104 11 19 2 304, 27 31 -] 2h sl 384 307 634 7.1 I1.% N W0
104 Kca 70 Octa 7, 1970 13 52 163 18 123 &1 477 76 187 .6 19 -3 B35 381 1,370 7.5 35.7 2.5% -0
106 Keca 30 Jan. 13, 1971 29 - 57 19 12 1 a7s 19 a 5 5 .2 krL a1 583 7.8 1.5 a2 -0
20 Kea 28 ek, 13, 1970 an -~ 5B 7 9 3 243 12 10 s b .1 2359 199 404 7.4 8.8 -3 Rl
204 Kea 120 Qet, 14, 1970 17 - 136 1] am 2 550 387 &00 5 121 o 2,109 1,110 3,070 T 37.7 4.0 .0
206 Hea 200 Mar. 11, 1971 1z .- a2 22 5Kkl 360 18 9 2% LA .2 336 322 556 1.5 3.3 .1 -0
302 Eca 190 Har. 6, 196% 7 - 309 10 15 2 a2 30 R .3 | 539 - 1, 184 B0 . 1,600 7.1 £ W2 -0
gz ¥ra 190 Oct, a, 1974 12 =-- 174 & 3 - amn 19 4f 2 116 - 5£6| 462 ) A7S 7.8 Az .1 -0
gz Eca 150 July 26, 1978 12 - 118 7 5 - 349 11 13 2 24 - 361 e 581 7.4 1.3 a1 .0
303 Ko 1139 Apr, &, 1940 - -- 108 20 {Ep e 390 a6 a3 -- < 20 - 432 352 - - 1.9 .5 .0
304 Hea iz20 Sept. 23, 1970 13 - 111 19 16 =1 345 38 41 .3 17 W2 438 357 703 7.8 .9 3 0
ang Eca 120 Dok, 8, 1974 14 - 100 15 18 - 306 33 3z 3 2.1 - A7 3 £00 7.7 14,1 .3 0
a0y Kea 56 June 5, 1%71 L4 - 115 iy 5 R 1 3719 11 9 A= 13 -1 352 a3z 57¢ 7.7 3.‘2 W1 N
401 Kea &0 Eept, 18, 1970 7 - 59 20 3r |3z 25% - 4 57 P} L5 W1 385 23d 590 1.5 | 22.9 1.0 0
&4 Eea &0 Oct. 10, 1974 19 - i26 krd 110 - 460 136 159 - L Y - Bhd 466 1,350 1.7 37.7 2.6 .0
401 Eca &0 July 26, 1978 20 - 110 iy 176 - 511 125 176 1.4 |= -4 - 859 436 1,240 7.5 G5, 8 3.6 .0
402 Eea 16 Bept, 4, 1940 -- - 130 56 255% | - 647 a4 300 1.9 |< 20 - 1,225 534 - - 50,0 4.7 .8
40z Kea 14 Maz, 9, Ln| 2 | -- 109 29 o | 4 287 93 184 TR 617 am| 128 | 76 | 3206 1.9 .0

fiew footnotea at end of tabla,
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Table 7.--Chemical Analyses of Water From Selected Wells, Springs, and Teat Holes--Contitved

Tatal | Spacific Per-~ | Scdium [Reziduall

Depth of Date of Silica| Iren Cal- | Magne- Sod- | Potag-| Bicar- Sul- Chle- | Fluo- Hi- Borem | Die- | hard- | conduet- cent | adsorp-| sodium

Well Aguifer vell ecllection | (8103)| (Fe) efum | glum fum afum | bonate | fate ride ride | trste | {B) |solved|ness ance P sod- | tlem | carhon-
, (fr) {Ca}) (M} {Fa) [£:4) (HCOq) (50,) {c1) {F) 03) aolida| as (micremhos fum ratio ate

CaC0y | at 25°C) (SAR} (RSC)
30-54-403 P 12 Sept. 4, 1040 .= - 97 14 34%| -~ 323 a5 18 T 55 == 412 299 -- - 19.8 0.8 0.0
403 4 12 Mar, 9, 1971 14 .- 105 11 23 K1 316 kL] 23 W7 a2 0,3 403 3lg 6iy3 77 13.6 W5 .0
403 P 12 July 26, 1978 15 - 14z 10 20 e 318 i3 20 W7 20 -- 3469 295 5714 7.5 1.8 3 .0
501 Fea 125 Gok, 7, 1370 1z -- 96 21 7 =1 331 kL1 27 .5 28 ] 403 325 Bi5 T i0,1 b Sl
801 Keg 38 Sept, &, 1970 iz - 109 30 o O | 379 53 a7 -4 6 W2 446 3495 760 Tad 10.8 - gt}
60z Kea Spring do 22. -- 85 105 a2 - 510 282 251 L= .&] =-- 1,159 L33 1,800 T.7 | 251 .l .0
603 Kea 0 Sept. 23, 1370 11 - 116 11 18 <1 3715 19 20 .2 21 W2 403 338 B53 7.5 B4 +3 .0
604 ¥ra 70 da 13 - &5 15 14 4 325 13 16 a2 1 -1 319 273 530 Tadk 9.9 a3 .0
605 Kea 40 et 2, 1970 20 - 113 18 16 1 240 30 58 3 108 -1 AB2 358 76l 7.2 8.3 P .0
508 Ken B3 ety 7, 1970 17 - 111 1% 59 7 820 iz23 189 1.4 21 o8 S63 T80 1,580 7.5 14.0 .9 W0
611 Kea 90 Feb. 17, 1971 15 - 250 200 250 3 550 323 230 - 3.5 .3 2,287 1,550 3,480 7.1 [ 26.0 2.7 L0
612 Kea 100 da 12 - 00 26 3z Kl 385 52 34 ot 1.5 .1 453 359 728 7.9 16.3 .7 .0
613 Eca 65 dot. 10, 1974 13 -- 102 12 16 - 133 17 a1 o 9,0 == 54 302 590 7.7 10.3 .2 .0
613 ¥ea 65 July 26,1972 14 - 95 12 13 - 340 14 14 | 5.3 - 334 188 542 1.9 9.0 3 .0
BOL ¥ea 15 Apr. 16, 1340 = - 100 57 gl -- 445 497 220 2.1 | =20 - 1,441 485 -- - 59,6 L) .0
901 Eea %0 Sept. 15, 1970 15 - 118 52 £3 z 530 42 113 N3 B -2 674 510 1,134 1.2 | 21.1 1,2 L0
adz, Eea 28 do . A0 - a5 kL 72 2 484 44 37 1.7 . -1 566 362 B95 7.7 | 30.1 1,8 o7
55-101 Ko g Sepr, 18, 1970 11 - L:H 21 38 5 3la 135 43 I RN .1 364 250 §12 7.8 | 25.0 1,9 .1
102 e 85 do 10 - 5 15 3a 2 as7 23 44 -3 1 -1 393 21 557 7.5 | 22.0 3 .0

163 HKea 84 Apr, 4, 1940 -~ - - - - -n 354 3y EL] - <20 - 433 -- .= == = == -

103 Koad 84 Sept, 21, 1970 15 -- 93 12 27 1 343 26 30 [ N W1 37 238 517 7.3 17.0 & .0
201 Eca 85 Sept. 15, 1570 1L - 112 22 16 <1 34A 92 19 .5 1.0 WL 446 AT 592 Ttk 2.3 ] .0
202 ¥ca 175 Aug, 2, 1540 - - 96 14 13 - 323 35 1a -- < 20 - 354 299 - - 4.7 ] .0
208 ¥ra 105 Sept, 15, 1970 1é - 99 2 8 =1 331 7 b -3 24 .2 434 3% 728 Fole | 15.2 B .0
207 Eeca 130 do 12 -- 92 18 22 M1 322 14 28 ) 23 .1 379 308 635 T8 13.4 W3 .0
e Era 60 Sept. 15, 1370 11 - 7% 5 41 2 334 32 59 7 24 .2 428 302 705 Tofr | 22.8 1.0 W0
209 Ega L 1] Sept. 21, 1970 1z - 101 25 42 2 388 32 71 o 1.5 -4 4B0) 360 &02 7.5 20.2 2 N
212 HKea &0 do 12 - 1 24 L1 - 345 X3 72 .5 6 - 497 355 223 7.3 | 27.1 1.4 .0
213 Yra 150 Sept. 17, 1970 15 -- 114 17 24 2 328 7 58 A 21 .1 442 355 737 7.3 | 12.3 ] L0
217 Eca an Det., 1%, 1570 11 - 12 -] 185 < 1 481 499 195 N} 24 -3 1,43% LY 2,000 T.6 3.5 .8 L0
219 KEca 135 Mar, 24, 1571 13 - 2] 4 3l 2 237 24 kL] -4 2 .2 303 209 300 .71 2441 N .0
a0z Kra a0 Sept, 24, 1970 16 - 158 1% 6 =1 T 40 45 -3 189 .2 652 461 959 el 10.9 .5 -0

See footnoteg at end of table.
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Takle 7.--Chmwical Analygep of Water From Selscted Walls, Springs, amd Test Holea--Continusd

. Tatzl | Specific FPer- | Bodlum [Residua}

Depth of Date of gflica| Tron Cal- | Magne- Scd- | Potag-| Bicar- Sul- Chle- | Flup- | Ri- Boron | Dia- | hard- | conduer- tent | adaorp-| sedium

Well Aquifer wall callection (51033 | (Fe) elum sium imm | stom| bomate face ride ride | trate| (B} |solved| ness ance e sod- tion | carbon-
(€3] {Ca) ) (Ka} &) | (Hcoy) {80 ) ()] (F) | (Boy) solide | aa  |{wlcrochos fum ratio | ate

i QaCQy | at 25%C) (34r) | (®SC)
30-55-303 Eca 130 Aug, 2y 194D - - b 11 34| == 292 15 kL] DO [ 20,0 -- izl 242 - - - -- LER 1)
30% Kea 134 Sept. 24, 1970 11 - 103 11 a2 2 . 35% 1o 37 W3 -d 0.1 arn oy 628 T4 13.6 0.5 -0
04 Kea g0 Aug. 2, 1940 - -- a2 12 1B -~ 336 i5 14 - < 20 - 313 72 - - - - .0
305 Kce 75 Kov, 18, 1963 - 0. 08 20 13 29% 1 -- 342 20 37 N1 .5 - a5 296 720 7.8 17,7 W7 N
308 ¥ea 112 Mar, 22, 1971 14 - 11s 12 17 2 367 15 28 2| 28 .2 412 M 590 7.8 4.8 o N
kL Kca 00 . HMay &, 1971 10 - 10 4 i0 2 298 18 21 P Lt 2 iz 266 520 Tl 1.5 +2 .0
a1 Kca 98 et 8, 1974 13 - 1os 9 13 - 3zl pa] ao o WLy -- Ag4 aar &00 7.7 1.5 4 .0
a1 Kea EL] July 26, 1978 14 - 100 ¢ 25 - 3z a2 3t o4 20 - 76 289 582 7.9 4.7 W5 0
401 Kea BO Sept, 10, 1970 18 - 1] 2 83. - 1 £20 B2 b2 N L.3 .1 Sddy aig 872 7.5 | 36,7 2.0 N
a2 Kea a0 de pidsl - 24 20 32 2 45 n 47 9 19 .1 439 azy 718 7.3 7.4 .7 .0
Llox] Kea 20 do 16 - &7 16 35 - 379 22 3 W4 30 - 4l kol 237 7.6 1.8 B .0
405 Yea . 11] do 15 - a4 13 26 =1 7a 20 23 .3 37 42 56 282 579 7.1 17.6 .6. 0
406 Kea 30 det, 1, 1370 29 -- T4 14 46 1 k13 3z 44 .8 1.5 .1 asn 241 629 7.5 | 2%.1 1,2 0
407 Kea 30 da 27 - 104 27 102 3 439 3 1iy 1.2 15 -1 [T a4 1, 088 7.5 | 37.2 2.3 .0
408 ¥ca 40 Mar, 9, 1971 25 - a2 33 98 kF 1 339 38 38 1.1 = 4 ] 595 342 950 7.4 | 8.4 2.3 1.8
503 Kea 108 Dec. B, 1972 12 - 1] 17 34 -- 345 24 29 o 7.0 -- kL r) 292 857 7.5 | 20,2 +B W0
503 Kea 1048 July 25, 1974 13 - &6 17 29 - 341 22 20 ) 7 - 364 it ] 571 8.0 18.1 o .0
504 Fea 91 Sept. &, 1970 1z - 105 i9 45 L hil 23 47 -l 20 3 478 50 782 1.6 | 2L.8 1.0 91}
507 Eca &5 Sept. 11, 1970 1 - 7 28 30 K1 as4 24 37 .5 21 .2 412 el B34 7.5 16.7 «7 .0
505 ¥ea 1.3 do 12 - 99 25 . 7 F1 297 i £ W T8 2 450 350 Thiy T.5 16.6 -} .0
512 Kca 99 do 12 - 129 24 G == 449 a2 38 o 33 - 5531 4z4 919 7.4 1-_8.5 .9 -0
514 Koz 85 de 12 - 1to 27 3B K1 399 26 B2 ot iz -2 £95 385 B35 Fotr 1s.0 +B -0
54 Fea &5 Qe B, 1974 13 - 117 139 45 - 407 50 77 o 24 - 35% 412 915 7.8 19.2 9 A
515 Fea a5 Sept. 17, 1970 Fi - 75 25 i6 3 ass 18 27 .7 5 .1 a2 294 617 1.5 i6.1 N .0
516 Kca 31 Sept. 23, 1970 17 - 115 17 28 3 323 36 [ 3 5 -1 462 356 762 7.3 4.4 .6 N
517 Kea 98 Oet. 15, 1970 11 - 124 27 o1 38y 54 11% W7 25 .2 623 419 1,042 7.4 | 26.5 1.4 .0
505 Fea 180 Oct, 1%, 1970 a -— 171 101 244 K1 48§ kLT 412 -8 23 -3 1,542 B50 2,360 7.8 | 3B.6 3.6 .0
702 Eca 45 Bok. lh, 1970 24 - 94 17 2 Fl Lk 24 50 LI T .1 411 a0s 681 7.3 3.1 .7 .0
0z L7 45 Ock., 7, 1574 7 -- k-2 14 Cav - 326 23 53 PR LS BT 408 205 663 1.6 | la.1 .7 -G
703 Kca 90 [+119 1, 1970 18 - &3 ] 9 - 183 12 11 3 14 - 31 .153 315 7.5 9.7 .2 .0
708 Kea 50 oct. 8, 1974 | 15 - 7% 12 A 316 26 4 .9 29| -- 351 249 580 7.7 | 27.6 1.1 b
708 Kea a0 July 286, 1978 22 - 40 9 36 - 09 20 10 1.2 2 - 268 138 x5 Tole | 36.4 1.3 -6

See footnotes at end of table.
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Table 7.--Chemfcal Analyses of Water From Selected Wells, Springs, and Test Holes--Continued

Total | Specific Per- | Bodium [Residual
Depth of Date of Silica! Iren Cal- | Magne- Sod- | Potad-| Blear— Sul- Chlo- | Pluo- | Mi~ | Borom | Dis- | herd- | conduct- cent | adsorp-| asdim
Vell Aquifar well tollection {810z) [ (Pe) cium sium {um gium | bomate fate ride ride trate {B) |aolved | nasn ance #H sod- tion carbon-|
[£33) (Ca} {Mg) (Ha) (kY| (HCO3} {80,) {cL) [(3] (ND3] eolide | ag (micromhos fum ratie ate
CaClq | at 25°C) (34R) | (RSG)
30-55=-801 Fea 30 fapt. LB, 1970 16 -- 175 o T4 B 334 106 234 0.7 3. 0.3 1,225 £20 1,810 1.2 16.2 1.1 0.0
Bz Kea 13 Det, 27, 1870 36 == 112 z1 48 2 a9 48 137 1.1 B o2 536 367 B4S5 15 22.1 1.0 .0
BO3 Kea 28 da F13 == 540 118 413 - 430 ili 1,490 A ] - 3,105 1,840 4, 750 .2 3z.9 4.1 -0
B4 Kea B% do 13 - 107 b6 18 -3 454 130 264 9 20 == 1, 09 540 1,740 7.4 | &2.2 M 0
BOS Kca 17 Mar. 25, 1971 s -- 190 3l 121 3 473 &9 274 -2 .2 459 610 1,560 7.6 | 30.3 2,1 .0
a06 Kea 20 dn 27 - G20 L4 570 B 540 5E0 1,690 B 2 .1 4,097 2,320 5,570 1.4 3.8 5.1 W0
905 Fea 60 Qet. 21, 1970 16 - 153 24 12% 2 392 62 265 it 12 .1 B56 481 1, 460 7.2 36.7 2.5 W0
a1z ¥en 44 Sept. 4, 1940. == - 134 21 4E*] == 405 39 6 W3] =20 - 557 423 - - 1%.2 8 .0
912 Eza 48 QOct. 21, L%70 3 - -4 2 | I 110 9 3 it 1,0 .1 145 120 260 16 .9 .2 i
%15 Kca 0 do 26 - 194 as i88 [« 1 367 iy 476 1.1 11 .3 1,15 530 1,960 7.3 39.4 3.2 .0
91y tca ] Mar, 3, 1969 29 0.0 45 1 36 - 349 iz s 1.3 3.5 - 40| 295 675 a4 | 25,0 .9 .0
ala ¥ca 50 Sept, &, 1940 n - a5 1.3 L L4 ] 374 51 [ -6 21 - 51 280 == - 40,8 1.2 "
i 30| Koa 50 Feb, 5, 1946 13 .03 9 13 76 6.2 403 44 57 -4 15 - 533 300 - 7.0 == . == -
a91g Kea 43 do -- .= 124 19 129%| -~ 448 L1 110 W7 23 - kEL 87 == == 42,0 2.8 .2
920 Ken ddy do - == 128 26 LB7*| == 587 140 270 W6 =20 - 1,120 801 - - 404 3.3 O
921 Kea 43 do - - 196 6 140%]|  -- 494 117 250 -5 24 - 99 59 == - 33.8 2.4 .0
922 Ked 47 do - - 171 25 133%| == 3 70 z10 oA 20 e B0y 531‘ == - 5.3 2.3 .0
922 Hea 47 Qet, 21, 1970 15 - 112 12 45 <1 440 24 8 .7 1.5 a2 456 e F40 7.6 | 22.9 1.0 B
4923 Kca 50 Dec. B, 1972 48 - 228 a5 102 - 542 107 a2 .6 35 - 1, badd 10| i,780 1.2 | 23,7 i,8 .0
913 ¥ca 50 July 26, 1978 31 .- 142 18 78 - ans 49 150 a3 21 .- 690 445 1,015 7.5 | 2%.7 1.6 .0
1 224 Eca 50 Feb, 3, 1946 1% W03 a9 13 76 6 403 4% 57 ah 15 - 531 il - 7.0 [ 4.9 1.9 -
925 Kca a5 Qer. 19, 1570 4 - 56 1% 357 3 22_9 29 51 W6 1.5 a1 3R] zla 550 1.4 | 25,6 1.4 .0
927 Kea 40 do 15 - 150 32 48 < 1 92 56 69 Ll 168 .2 733 510 1,098 7.24 17,1 .8 -0
9z8 Kea &0 de 25 -- 4 17 117 <1 ahG 69 142 1.4 37 .3 T 425 1,200 8.1 537.4& 2.4 -0
5&-413% Kea 25 Got. 27, 1970 24 - 107 kL] 132 - 495 &5 134 2.1 26 == 741 426 1,250 7.6 1 &0.4 2.7 .0
703 ¥ea 50 Dot 7, 1974 11 - 93 25 a1 == 399 17 2% ] 23,0 - 428 341 705 7.6 16.6 7 W0
61-201 P 27 Bept. 6, 1940 -- - 101 18 Gik] - 8 5 4b N} 22 - 4546 367 w- == 19.49 .9 0
201 P 27 Mar. 19, 1471 12 - 155 35 Y M1 427 1491 123 .7 50 .3 754 530 1,150 7.5 | 2.5 1.2 0
63-101 Kea 55 Feb, 15, 1971 k1 - .58 17 g 7 394 7 15 .8 1 .3 436 72 &6% 7.6 | 27.5 1,2 1.0
201 Eea 8 Sept, &, 1940 -~ -- L 33 F#]| - 500 51 120 1.0 - - 665 380 -- .- 40,1 é.é ]
201 KEca 28 oet, 13, 1570 27 - (L46 18 24 4 432 45 b .5 2.5 .2 541 529 BES T.5 10,7 +3 0
202 P 150 Jan, 13, 1971 17 - 50 9 154 2 3 74 140 .5 2.3 o 559 243 1,089 F 7| 57.8 4,2 1.2
202 P 150 July 26, 1978 22 - 76 28 100 - mn 26 az -G -6 - 577 ans Bk 2.2 | 4l.6 2.4 i)

Sea footnotes at end of rable,
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Table 7.--Chewmical Analyses of Water From Selecred Wellg, Springs, and Test Holes--Continved

Total | Specific Per-~ | Scdiuwm |Reaidual
Depth of Date of §5ilica] TIrom Cal- | Magpe- Sod- | Patas-| Bicar- ful- Chic- | Fluo- Hi- Boron | Dig- | hard- | comduct- cent | adeorp-| sodium
Nell Aquifer well collection (810z3{ (Fe) cium slom fum pivm | bonate fate tide ride trate {B) |solved | neas ance ] wod= tion carbon=
[$25] {ta) Me)} (Ha} (Ey | (Hcoy) (805} {1 (F} NGy sglide| aa {micromhog fum ratio ate
CaOO; at 25°C) (BAR) (R5C)
30-63-203 P 90 Feb. 15, 1971 12 -- L] 43 138. 2 e 233 152 3= 0.4 0.5 B5S| aih 1, 300 7.5 | 4l.4 2.9 0,0
205 Kea 13 Feb. 17, 1971 25 - 91 24 47 <1 221 70 128 I ] 499 327 A5 1.3 | 23,8 L1 .0
09 l 17 Apr. 4, 1940 == - 258 63 383%| -~ 427 0 1,200 4| =20 - 2, &34 0k - - . 8,4 .0
209 ol 17 Mar., 15, 1471 23 - 356 1340 630 | 12 476 215 1,700 .3 as -7 3,363 1,420 5,260 7.6 | 5.1 1.9 .0
Y 304 Kea 50 Feb. 5, 1946 11 0,04 227 23 1ag | 12 520 128 283 .2 23 - 1, 1008 a6l - 7.0 | 30,7 2:3 .0
308 Kea 0 Get. 21, 1970 17 - 123 13 8 2 182 B 2m W2 28 .2 51 g2 1,105 6.9 3l.4 1.8 .0
34y Eza it Har. .3, 1968 it .21 la2 19 LY == 283 82 217 -2 T 695 433 1,1%0 7.0 [ 304 1.8 Y
311 Kea L Uet. 13, 1970 33 - &A1 Bl 398 3 570 518 B -5 32 .2 2,656 1,440 3,840 7.1 | 7.6 .5 .0
a1z Kea 48 dao 1z - il4 23 9% w1 87 2] 132 5 a4 2 734 e 1,175 T4 1 36,1 2.2 ]
313 Kea [0 fept. &, 1940 - - 167 25 5% -- 348 at) 108 3] 183 L 77 5 -— -- 11.8 .6 N
N4 Kea &2 Jet. 27, 1970 15 - 7% 2B 106 [« 1 319 6 2565 .2 & .2 B3N 56D, L4700 T4 | 29.1 1.9 @
e HKea 19 Apt. &, 1940 -- - 1ig 1% 3w aa 378 F1:3 57 - 20 - 466 367 -- - 15.5 W7 WG
316 Kea 19 fGoe, 27, 1990 140 - 127 is LT | 342 41 111 A= | .2 521 389 B&5 7.5 19,6 .9 -0
316 ¥ea 19 et T, 1974 12 -- 153 7 T4 - 323 &6 226 N R Y -- 747 520, 1,250 T-7 1 25,7 1.4 -
316 Kea 19 July 28, 1978 15 - 170 2% 77 - 404 59 08 3= & - 754 530 1,159 7.5 24.0 Lo& LG
404 P 15 Mar. 25, 1971 12 - 333 23 260 3 12 7 840 W2 = o .2 1, 67H 930 2,780 7.5 1 318 3.7 .0
E07 Eza 5 ek, 13, 1870 10 - 259 4b a6l 7 7% 270 800 7 12 -- 1,302 240 3,040 Tole | 48.2 5.4 .0
]

% Comcentration ineludes both sodium (Na} and potassium (K).

Y Analysis by 7.5, Geological Survey.
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Brine production

Disposal into pita

Table 8.—Reported Qil-Field Brine Production and Disposal, 1961 and 1967
{Quantities reported in barrels)

Iniaction into wells

Miscellaneous disposal

Araa’ Figld? 1961

1 Box (Paio Pinto} 213 681
Efmdale (Palo Fintc) 162,400

County regular _137.880

Arga Total 503,961

2 Dyer (Flippen) 12,776
Dver (Moran) 0

Dyer (Strawn) 161,801

Maorrisett 27445

Morrisatt (Tannehill, lower} 124,885

Merrigett (Tannehill, upper) 5475
Motrisett, West (Tannehill, upper} 548
St. Patrick {Hope) B1.700
Seidal {Tannehili, upper} 18,250

Three Acres {Flippen) B4, 437

Three Acres, South {Gardner) 0

County regular I 108,520

Area Totat 625,836

3 County regular ]
Area Total o]

4 Dykes [Cook) 10,904
County regular 547

Area T.otal 11,451

5 Clunder {Bluff Creek) - 16,000
Colenel {Fry Sand! 31672
Harr-King (Cross Cut} 80,000

IX {Conglomerate} 547

Red Horse (Hope) 10@.000

Red Horse (Maran) 189,615

County regular - 48,670

Area Total 453,405

See footnotes at end of table.

1967 1961 1967 1961
821,480 0 ) 213,681
133,285 0 0 152,400
105,078 0 o 137,880
1,059,843 0 0 503,961
0 0 0 12,776
2180 0 o 0
88,620 0 0 161,801
0 0 0 27,445
o 730 0 124,158
0 0 o 5,475
0 548 0 0
200,750 0 ] 81,700
] 0 0 18,250
999,420 437 0 84,000
100 ¢ o Q
686,366 1,560 0 106,960
1,977,448 3,276 0 622,561
19,750 0 0 0
19,760 o 0 )
35,625 904 o 10,000
1,460 0 o 547
36,885 904 0 10,547
73,000 o 0 15.000

1,095 o 31,673
1.137.728 ¢ 60,000
186,385 187 0 360
0 o o 108.000
108,948 2,000 0 186,515
582,331 19,220 [ 29,450
2,080,488 22,407 o 430,998

1967

1961

1967

821 480
133,288
106,078

1,059,843
o

2,190
88,620
0

0

0

0
200,750
0
999,420
100
686,366

1,977,446
19,7650

o olco o oo oo o0 o0oo0o0oo oo o

19,750
35,626
1.460

2 o o oo o oo o0 oo oo o ool oo

36,985
73,000
1,095
1,137,728
186,385
]
108,949
582,331

2,089,488

o ' o o o o O g o

ol o o 0 O o o o 1o o o
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Table 8.—Reported Oii-Field Brine Production and Disposal, 1961 and 1967-—Continued

Brine production

Disposal into pita

Injection into wells

Miscallangous disposgal

o o ol o o oo lo o o ol o o o o

Argal Field? 1961 1967 1861 1967 1961 1967 1861 1967
1 Wagley (Tannghill Sand) 274,019 91,2682 Q Q 274018 91,262 Q 0
County regular . ann 26087 350 4 30,421 25,810 0 183
Area Total 304,790 117,359 350 4 304,440 117,172 o 183
7 Finely {Moranj 26,696 21,300 o] o 26,696 21.200 o
Giddens (1,100° Ciscn and 1,900 Sand} 1,660 422,032 1,860 [ o 422,932 0
Hendrick (Morris Sand) Q 41,878 4] [+ o 41,870 v
Mikaparmn 366 385 385 0 o 355 [
County regular ' 14,020 20,000 2,180 o 11,830 20,000 o
Area Total 42,741 507172 4,215 Q 38,526 BOF T2 Q
] Perkins (Caddol 730 2,160 730 o o 2,160 o
Suttle {Palo Finto Sand) 8 o] 8 0 ¢ 0 o
County regular 30,505 144,788 4,042 G 26,463 144,788 o
Area Totel 31.243 146,948 4,780 0 26,463 146,948 a
o County regular 755 802 755 72 ¢ 730 0
Area Total 755 802 768 72 0 730 o
10 Putnam, South {Duffer Lime) 4 730 4] o 0 730 4
County reguiar 13,865 116,705 350 ] 13,605 115,708 0
Area Total 13,859 116,435 350 ¢ 13,506 116,435 4
" Spaed-Findley {Cross Plains) 183 0 183 O ¢ Q [}
County regular 365 518 o 0 365 518 0
Area Total 548 518 183 368 818 0 o}
12 " County ragular 3.000 7.300 0 o 3,000 7.300 =} o
Area Total 3,000 7.300 0 o 3.000 7.300 0 o}
13 EGN (King} 725 750 725 o] o 780 aQ ol
Lord & Shell Tannehil) 1,085 0 1,098 o] Q o Q0 o
Myers {Lipper Hope) 301125 O aQ 0 301,125 o o] Q
Area Total 302,945 750 1,820 0 301,126 750 o ¢

Ses footnotes at end of tzble,
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Table 8.—Reported Oil-Field Brine Production and Disposal, 1961 and 1967—Continued

Brine pr Digposal inte pits Injaction into wells Miscel ous disposal
Arga’ Fiald? 1961 1967 1961 1967 1961 1967 1961 1967

14 McCurdy-Blair (Mississippi) 5,400 35,010 4] ¢} 5.400 35,010 0 0
MeCurdy-8lair, East (Mississippi) 0 12,7650 o] 0 &) 12,750 0 a
County regular 0 4015 <] <] ¢ 405 ] ]

Area Total 5,400 51,775 o] o] 5,400 51,775 o

15 Braek {Cook} 279,703 72,000 ] ] 272,703 72,000 0
Area Total 279,703 72,000 a o 278,703 72,000 Q &
16 Eula, Morthwest {Cook) 19,700 33,833 Q 0 19,700 33,833 o] Q
H & H (Cook) Field Unit 25,5560 a 0 0 25,560 o o ]
Olga {Upper Cook) 2910 484 1,600 434 1.310 a o] o
County ragutar 1,721 157 0 157 1,721 0 ¢ 0
Area Total 49,881 34,474 1,600 641 48,281 33.833 ] 0
17 J. K. Wadley 736 0 736 o] o] o] o] [}
County regular ] 42,093 0 o] Q 42,083 ] 0
Area Total 738 42,083 736 ] ¢] 42,083 0 4]
18 Inman {Flippen Sand} 18,385 67,150 365 o 18,000 67,160 ¢ 0
County regular ] 13.028 ] 0 ] 13,028 0 o]
Area Total 18.265 80178 365 0 18,000 80,178 ] ]
19 Denton 20,085 12,775 540 12,775 19,545 o o] Q
Miltiorn 2,760 89,480 2,760 8] 8] 9,490 o ]
Whitehead {(Hope Sand) 335 7.300 335 ¢ o] 7,300 Q a
County regular 46,176 83,782 551 Q. 45,625 83,782 Q 0
Area Tatal 89,356 113,347 4,185 12,775 65,170 100,572 ] o
20 Marge {Jennings Sand) 1,650 9125 1,850 0] ¢ 9125 Q Q
Marge E {4040} o] 3,650 Q Q 0 3,660 #] o]
Area Total 1,550 12,775 1,850 o 12,778 0 Q
21 Scranton 13,225 4,300 13,225 ] 4,300 o] Q
Arga Total 13,225 4,300 13,225 o 0 4,300 la] o]

See footnotes at end of table.
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Table 8.—Reported Oil-Field Brine Production and Disposal, 1961 and 1967—Continued

Brine production Disposal into pits Injection into wells Miscellaneous disposal
Arsa’ Field? 1981 1967 1961 1967 1961 1967 1961 1967

2 Barnes {Cook Lime} 4,500 a 4,500 Q a o] 0 a}
Barnes [Cook Sand) 28,720 5,600 28,000 0 720 5,500 0 ]

Dumant [Cook) 4,800 12,775 4,800 o 0 12,775 8] o]

Loven Ranch 302 0 4] o] 3.012 8] Q b]

County reguiar 2,905 15,780 1,825 o] 1.080 15,780 a Q

Area Total . 43,937 34,055 38,126 8] 4,812 34,055 Q ]

23 Oplin, §. E. {Ellenburger} _ 28,000 ] Q 0 28,000 o] o] 0
Area Total 28,000 o] a 1] 28.000 o o] 4]

24 County regular 0 15,060 4] 0 0 18,060 4] 0
Area Total o] 15,060 o] a ] 15,060 o Q

25 A, C. Scou (Cross Plains) 274,175 523,775 18,900 a] 256,275 523,775 o] o]
A. C. Scott, NW. {Cross Plains) 22,250 o 22,250 Q 0 o] 0 o]

Am-Hard {Cross Plains) 38,750 o 250 ] 36,500 o] ¢] [¢]
Gragory-Fortune {Cross Plains) 42,620 o 545 Q 41,5975 o 4} o

Lucky Strike {Cross Plains) 2,555 0 0 0 2,655 o 0 0

MeGraw (Cross Plains) a7.381 1,086 380 3 26,991 1,063 ¢ [}

MeKinney {Cross Plains) 73,232 20410 232 o 73.000 20410 4] 0

War Kirk (Cross Plains) 37,065 o 1.065 o 36,000 4] o ]

County regular 750 4,000 750 8] o] 4,000 0 o]

Area Total 586,678 549,261 44,382 3 642,286 548,248 ¢] o]

25 County regular _ 765,280 1,645,600 8,345 0 755,570 1,645,600 1,366 o
Ares Total 765,280 1,645,600 8,345 Q 755,670 1,645,600 1,365 ]

27 Ceunty regular o 93 4,782 3 a a 4,782 0 a
Arga Total 83 4,782 a3 o] 0 4,782 0 4]

— County regutar, Unlecatad Total 1,363,198 ¢ 84,843 Q 1,278,060 0 285 4]
County Total 5,619,936 8,740,486 237,489 13,495 5,280,783 8,726,808 1,664 183

Percant of Total 100 100 ’ 4.30 0.15 a5 67 99.84 Q.03 0.01

! Areas shown on Figure 21,
2 il or gas fields as assigned by tha Railroad Commission of Texas.
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Table 9.—Chemical Analyses of Qil-Fjeld Brines
{Analyses are in parts per million except pH)

Avarage Area Mapgne-
Producing well depth shown on Calcium sium Sodium Bicarbonata Sulfate Chloride Digsolved
zone Fiald' (feet) Figure 21 {Ca) (Mg} {Ma) {HCO3a) {$04) cn solids pH
Permian Systoem
Dothan Sand? Elmdale 3,350 1 12,089 1.088 — 66 730 52,800 147,300 6.1
do? Regular 1,400 — 1,992 635 20,300 259 3.710 33,800 — 7.4
Tannehilz 3 Morrisett 1,609 2 4,159 1.417 28,630 a3 6 bb,400 —_ 7.0
do? do 1,623 2 4,128 1,286 27,320 139 & 52,950 — 7.1
do? Red Horse 1,407 & 5,360 1,009 30,785 83 7 60,100 — 70
do* Three Acres — 2 5,720 1,370 34,100 80 655 66,300 112,800 6.5
do* §. E. Clyde 1,312 14 6,520 2,106 25,402 106 880 71,800 — 6.8
ﬁu“ N. of Baird —_ 5 4,750 1,120 27,000 300 0 §3,300 52 500 6.3
dot Wagley - g 3,673 1,384 21,180 21 19 44, 050 - 6.3
do do — ] agiz 1,359 22,280 257 43 44,320 — 6.5
L. Tannehill* Regular — — 5,860 1,020 34,600 85 o E6,900 112,000 6.2
L.Tannehill* do —_ — 5,260 1120 34,800 85 G B8 400 112,000 6.7
Flippan* Wildcat 1,763 - 4,380 1,070 29,400 a5 340 50,000 85,000 6.8
dat Thrae Acres 1.682 2 7,310 1,660 38,000 146 76,200 132,800 6.2
Cook Sand* Brock - 15 4,083 1,333 39,445 78 0 73,600 120,000 7.4
do* Regular - — 5,750 1,440 35,290 86 69,100 124,800 6.0
Pannsylvanian System
King* Merrisett 1,956 2 7.793 1,780 33.270 94 a2 73,100 — 6.8
Heme Creek* Brock {Cook — 15 3,364 1,143 32,493 312 275 59,000 85,000 6.7
Sand) and Eula :
Lower Hope
do do — 16 2,189 820 - 32,bRE 124 40 0,000 85,817 7.2
Wirichel|* Elmdale - 1 2,960 1,000 30,760 528 750 54,700 84,500 B.O
Pata Pinto* Box 3.300 1 11,680 2,041 20,010 117 148 81,660 57,6849 —
dot Regular — — 3.280 1,600 32,600 160 Q B0.5600 100,800 7.3
Cross Plaing? Baum — 26 4,800 1.208 32,100 ¢ 740 63,980 105,150 B0
dot Cross Flains 1,630 25 3.820 2,350 31,000 124 46 §0,600 97,900 6.25
{McKinney)

See footnotes at end of table.
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Table 9.—Chemical Analyses of Oil-Field Brines—Continued

Average Area Magne-
Producing wall depth h on Calci sium Sodium Bicarbonate SuHate Chloride Dissolved
2ona Fisld" {feet) Figure 21 Ca) {Mg) Na) {HCO3) {804) ich aclids pH
P Syatem—Continusd
Cross Cut* Herr-King 2,580 -] 8.324 2.889 36,660 195 189 79,430 — 6.0
Cisco Sang? Ragular — — 5,120 1170 30,400 160 120 60,200 102,800 6.6
Moran Sand* Harr-King 2,350 [ 8,787 1,618 32,030 66 328 69.086 111,818 &.15
do? ¢ Red Horse 2,680 B 10,880 1,841 39,648 23 L] 85,550 - 6.5
do? 4 do 2,700 b 10,085 1 586 36,295 72 110 78,370 — 5.8
Fry Sand+ 1.6 SE Eula - 19 2,930 775 30,000 180 2,730 61,700 91,200 7.0
U. Fry? — — — B,H0O 870 — 220 122 61,370 108,800 6.0
L. Fry? - - - 4,300 BOO - 292 78 41,245 83,000 8.3
Fry Sand? Aagular — —_ 5,980 1,396 34,240 110 36 B7.400 118,300 %]
Jennings Sand* Silver Vallay — — 16,100 2,160 49,400 280 -1 109,000 195,000 6.4
Lake? Red Horge 4,190 5 4625 706 16,420 47 337 36,200 - 5.2
da? Speed Findley 3.800 8 13,366 2.723 43,663 108 a5 98,759 - 6.7
Bend* IX Conglomerate 4,356 5 12,360 ?.856 37.330 15 145 95,000 147,700 475
Conglomerate* do 4,362 B 10,560 2180 32,400 i1 176 74,900 - 53
Ordovician System .
Ellenburger? Red Horse 4,442 & 2,288 1,388 22,944 480 1,592 42,034 71,280 7.03
do* do 4,396 & 3,240 1.685 22,000 302 1,855 43,300 — - X:]
do? do 4,480 & 2,318 564 23.110 60 1,064 39,300 - 8]
do* Thtee Acres - 2 2,200 564 26,100 393 1,280 43,000 75,300 7.7
do? Red Horse 4,410 5 2,200 400 23,040 81 1,380 38,820 — 78
do? Haichett 4,420 12 6,880 1,762 21,200 14 359 49,700 — 68
do? Red Horse 4,442 3 2,735 733 22,260 121 1,685 40,020 — 5.8
dot Qplin 3875 12 2,100 362 24,900 32 474 42,600 — 7.1
Ellenburger* Dplin SE 4,190 23 1,700 5§80 22,500 483 1,400 38,600 60,500 7.58

10l and gas fislds as assignad by the Railroad Commission of Texas.

ZAnslyses obtzined from BJ Servica, Inc., 1980,

‘Analyses obtained from data sccompanying Railroad Cornmission of Texas' 1967 Salt Water Production and Disposal Questionnaires.
“Analyses obtained from Laxson and others, 1960.
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Yable 10.— Oil and Gas Tests Selected as Data-Control Points in

{For location of wells, see Figure 22.)

Callahan County and Adjacent Areas

Leass name and Typs Elevation ot
operators Survey and af meaasuring
Wall Oparator weil number i | County log point ;] }

A0-27-623 Rock Hill Qil Campany 0. M. Myatt No. 1 Blind Asylum Lands No, 1 Jdones Electriz 1,680 Log on Jonas County gaalogical eross section B-B°,
28-802 Hovgard and Fitzgerald R. D. Damewood No. 1 Section 90, Block 13, T and F RR Company Callehan Elgetric 14922 -
28-801 E. H. R. Sebens Grean Neo. A-1 Saction 71, Block 13, Tand FRR C ¥ Sheackelford Electric 1.628 Log on Sheckelferd County geological CroBs

section B-B°,

3721 A, G Hill Maggie Hardy No. 2 Sectivn 24, ET RR Company Caliahan Electric 1,847 —
38-401 Wiliam D, Austin Synder No. A-1 Section 142, BEB and C RR Company do Electric 1,738 —

601 E. L Finely E. L. Finaly No. 1 Section 68, B. 0. A, do Drillers' 1,473 A total of 36 feet of Alluvium was encountered
in thig test,

a01 Miami Operating Cempany, Incorporated M. L. Finaly No, 1 Section 73, B.O.H. do Elecirie 1,606 —

39-301 West Central Drilling Company W, A, Ramsey No, 1 Section 2277, TE and L RR Company du Electric 1.626 -
40-801 Intex Qil Company A, J. Pippan No. 1 Section 3182, TE and L RR Company Eastland Electric 1,662 -_
45-204 {epaz Oil and Gas Corporation Jones Na. 1 No. 336, Victoria County School Land Callahan Electric 1,986 —

801 Humble Gl and Refining Company L. J. McFarlane No. 1 Jasse Youngblood No, 248 do Electric 1,783 —

46-901 Frank Ausanka Trustee and Ab-Tex Drilling C. M. Caldwalt No. 2 Section 12, Block B, SP RR Company do Elgetric 2,162 Base of Antlers Fermation at 1,795 feet above sea
Cormpany leval, gnd 357 feet of Cretateous sediments were
ancountared in the test,

204 Star Qit Company C. M. Caldwell No. 1 Section 12, Black 5, SF RR Company do Drillers’ 2,068 Base of Antlers Formation at 1,323 feet sbove sea

and lovel. A total of 235 feet of Cretacwous sediments
Electric were encounterad in the test.

805 ike Drilling Company Edgar Smith No, 1 Saction 9, Block 5, SF RR Company do Drillers” 1.809 Basa of Antlerg Formation at 1, 780feet 2bove soa
level, and 35 feot of Cretacecus sediments wera
encountered in the test.

o908 & R. McElrsath, Jr_ T, W. Eastham No. 1 Section 9, Block 5, SP RR Company [ Drillers” 1,854 Base of Antlers Formation at 1,829 fest above sed
lavel, A towal of 26 feet of Cretaceous sediments
wara ancounterad in the test,

51-603 Robinson-Pucketl, Ing. Addie Bishop Pfleuger Na, 1 Saction 18, Block 8, SP RR Company Survey Taylor Elactric 2,284 —_
. and
Sample
52-601 Andarson-Pritchard Gil Corporation Tom Windham Ne. 1 George Hancock Section 369 Cailahan Electric 1.008 —
and
Sample
53-601 Warren-Bradshaw Exploration Company Ludie H. Owen No, 1 A-275, George Massengale do Elastric 1,595 -
54-205 Aoxananna Petroteum Corporation and C. M. Caldwell No, 3 Seclion 15, Block 6, 5P RR Company do Driliars’ 2017 Base of Antlers Formation at 1,824 feel above sea
L. O Moore level, and 247 feet of Cretaceous sediments were
ancountersd in the test.

208 Woodson Production Company and C. M. Caldwell No. 1 Section 14, Block 5, $P RR Comparty do Eigetric 1,896 Bage of Antlars Formation at 1,853 faet 2hove saa

Ernestine Callahan leval. A total of 137 fest of Cretacecus sediments
¢ were ancountered in the test.

30 Star Dil Company £, M, Caichwell No. A-1 Geo Click do Electric 2,043 Base of Antlers Formation &t 1,788 feet above sea

. lavel, and 246 foet of Cretaceous sediments were
ancountered in the test.

aos Broderick and Calvert C. M. Calawell No. 1 Section 16, Block 15, 5P RR Company do Drillers’ 1.993 Base of Antlers Formation a1 1,825 feet above sea

lavel, Frash water reportad from 50 to 80 fest.
A 1otef of 168 feet of Cretacecus sediments
were encountered in the test.
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Tabie 10.— Qil and Gas Tests Selected as Data-Control Points in

Callahan County and Adjacent Areas— Continued

Laase nameo and Typa Elavation of
Operatoss Survey and of maasuring
Wall 0 wedl b § L County log point R o
30-54- 308 C. B. Edgar Caldwell No. 1-5WD Section 13, Block 5, P AR Company Callahan Electric 2,043 Bage of Antlers Formation at 1,828 feet above sea
level, and 217 feet of Crataceous sadiments weare
encountered in the tast.

55-301 Sunray 0il Company €. E. Aspin No. 1 Gabriel Padillo do Electric 2,000 Bage of Antlers Formation at 1,726 fest above sea
level, A total of 276 feet of Cretacecus sediments
ware sncountered in the test.

&M Irvin Producing Company and Western Ben Lester No. 1 Jezza Dysan Na. 751 [+ ) Elmcdric 1,789 —

Natural Gas

7 Harding Brothers Carnalauis Na. 1 Georaé M. Yigal No. 798 do Elactric 1.B01 -—-

Ta7 Drilling and Explaration Company, Incorporated Baum-Swafford No. A-1 da do Elactric 1,802 —_

929 Casper Drilling Company Wright No. 1 Sectien 761, Jesse Dysun do Electric 1.763 -

230 Humble Qil and Refiring Comgany W, A. Erwin No. 1 der do Drilters’ 1.604 Base of Antlers Formation at 1,704 fest nbova sea
level, and 100 feet of Cretaceous sediments were
encountared in the test,

61-101 Hovgard and Frizgerald C. M. Morse No, 1 Section 138, GH end H KR do Elactric 1.885 —

o Coronet Oil Company Marris Na, 8§6-2 Section 66, GH and H Colaman Electric 1,762 —

64- 2058 Henshaw Brothers Algxander and Plumley No. 1 Section 20, Block 2, ET AR Enstland Electric 1,697 —_
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