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FOREWORD

On September 1, 1965 the Texas Water Commission (formerly, before February
1962, the State Board of Water Engineers) experienced a far-reaching realign
ment of functions and personnel, directed toward the increased emphasis needed
for planning and developing Texas' water resources and for administering water
rights.

Realigned and concentrated in the Texas Water Development Board were the
investigative, planning, development, research, financing, and supporting func
tions, including the reports review and publication functions. The name Texas
Water Commission was changed to Texas Water Rights Commission, and responsibil
ity for functions relating to water-rights administration was vested therein.

For the reader's convenience) references in this report have been altered,
where necessary, to reflect the current (post September 1, 1965) assignment of
responsibility for the function mentioned. In other words credit for a func
tion performed by the Texas Water Commission before the September 1, 1965
realignment generally will be given in this report either to the Water Develop
ment Board or to the Water Rights Commission, depending on which agency now has
responsibility for that function.

Ground-water studies that are currently being conducted by the staff of
the Texas Water Development Board in a block of counties in north-central Texas
were undertaken by the Texas Water Commission beginning January 1962 to meet a
growing need for more detailed and accurate ground-water information in this
area.

In recognizing the significance of ground water in this area, the Water
Development Board is aware of the vital need for obtaining information on the
depth of occurrence of usable quality water as the basis for providing adequate
and equitable protection for these water supplies.

As initially planned, the investigations will be conducted in the follow
ing counties: Archer, Brown, Callahan, Clay, Coleman, Eastland, Jack, Jones,
Montague, Palo Pinto, Shackelford, Stephens, Taylor, Throckmorton, and Young
Counties. In these counties, several towns with municipal water supplies are
served by ground water or have water wells as a standby supply. In addition to
meeting municipal needs for water, ground water is often the sole source supply
ing domestic, farm, and ranch needs.

The area under study is underlain by Pennsylvanian and Permian rocks which
either crop out at the surface or underlie Cretaceous and alluvial sediments at
shallow depths. Ground water occurs erratically in shallow discontinuous zones
of low permeability in Pennsylvanian and Permian rocks, in sands and fractured
limestones in the relatively thin Cretaceous sediments, and in Pleistocene to
Recent alluvial sediments that are found at the surface in parts of most of the
counties included in this study. Initially the objective of these investigations
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was to provide additional data for use in making recommendations to the Rail
road Commission and oil industry as to the depth to which usable quality water
should be protected. It was recognized early in the course of the investiga
tions, however, that the scope of the program should be enlarged to provide
information for the use of landowners and others interested in water-resource
development to facilitate development of the ground-water supplies available.

The present program of study has been under consideration for several
years, although personnel had not been available to initiate such a long-range
study. However, the scope, objectives, and methods of study to be employed
had been part of the planning of the Texas Water Commission, and when funds
became available to begin these investigations they were included in the ground
water program of the Commission.

In January 1962, funds allocated to the then Texas Water Commission by the
Texas Water Pollution Control Board, for the purpose of investigation and pre
vention of ground-water pollution made possible the beginning of the present
program. These funds were a llocated to the \olater Commission by the Pollution
Control-Board under the provision of the Act creating the Pollution Control
Board which directs the Texas Water Commission to, " ••. investigate and ascer
tain those situations in which the underground waters of the State are being
polluted or are threatened with pollution, and it shall report all findings to
the Board together with its recommendations in regard thereto."11

I t was determined that these studies could be mos t feasibly conducted on a
county-by-county basis, and the initial investigations were begun in Stephens,
Young, and Brown Counties. Reports from the results of the investigations in
Stephens and Young Counties were published as Texas Water Commission Bulletins
6412 and 6415, respectively, whereas, on September 1, 1965 the ground-water
programs became the responsibility of the Texas Water Development Board.
Reports on each of the 13 other counties are being prepared and published by
the Texas \olater Development Board as the field studies are completed.

Texas Water Development Board

John J. Vandertulip
Chief Engineer

~ 57th Texas Legislature, 1961, Article 7621d, Vernon's Civil Statutes.
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o C CUR R E N C E AND QUA LIT Y o F G R 0 U N D W ATE R

I N M 0 N TAG U E C 0 U N T Y , T E X A S

ABSTRACT

Montague County is within the outcrop area of upper Pennsylvanian, lower
Permian, and lower Cretaceous formations in north-central Texas. The formations
of upper Pennsylvanian and lower Permian age in most areas dip to the north and
northwest. In almost the entire southeastern one-half of the county these are
overlain by rocks of Cretaceous age, which dip gently to the southeast. Creta
ceous rocks are predominately sandstone and have a great amount of ground-water
storage capacity. Pleistocene to Recent alluvial sediments occur along the
steams in Montague County.

Ground water of usable quality occurs in most areas of the county, and the
water wells range in depth from about 20 feet to 1,000 feet. It is estimated
that there are about 3,000 water wells in Montague County.

Comparison of chemical analyses of ground water in Montague County shows
that the mineral constituents of the water vary in concentration, but generally
can be used to establish the base quality of natural ground water in different
areas of the county. A notably large chloride content of some analyses does
not coincide with normal variation of ground-water quality. Water wells having
this high chloride content are treated in this report as apparently contaminated
wells. In many cases historical records to prove alteration of chemical quality
are lacking.

The disposal of oil-field brine is probably an important source of chemical
alteration of the native-quality water. Reported brine production for 1961 in
Montague County was 26,495,015 barrels. Approximately 97 percent of the brine
was reported disposed of into injection wells, about 2 percent was reported
disposed of into open surface pits, and less than 1 percent was disposed of by
other methods; however, open surface pits and other methods for brine disposal
were used by many operators prior to the installation of injection wells.





OCCURRENCE AND QUALITY o F GROUND W ATE R

I N M 0 N T A QUE COUNTY, T E X A S

INTRODUCTION

Purpose and Scope

The purpose of the study in Montague County was two-fold: to obtain,
through field study, information regarding the occurrence and chemical quality
of ground water for use by landowners and others; and to provide sufficient
information for the Texas Water Development Board and other agencies responsible
for protection of water quality in the county so that water-quality-protection
programs can be both adequate for protection of the water available and equit
able when applied to industries operating in the county.

The objectives of the Montague County study were to obtain supplementary
basic data to better delineate underground formations containing usable water,
the depth of this water, and its chemical quality; to supplement available data
on brines produced with oil and gas and the location and method of their dis
posal; to review surface-casing recommendations of this agency in the light of
field observation to determine where revisions are needed; to evaluate the
results of chemical analyses of water from wells and springs in the county in
order to establish a base condition of water quality where possible and to
pinpoint areas of contamination where it has occurred; and to prepare a report
for the use of landowners, the Texas Water Development Board, and other State
and Federal agencies.

The study was made under the general direction of John J. Vandertulip,
Chief Engineer, Richard C. Peckham, director, Ground Water Division, and
Bernard B. Baker, assistant director in charge of Availability Programs; and
under the direct supervision of Loyd E. Walker, coordinator, West Texas Field
Investigations Program.

Method of Investigation

A selective inventory of 395 wells and springs was conducted in 1964-65 to
determine the manner in which water wells are constructed and, where possible,
to determine the depth and aquifer in which the wells are completed (Table 3).
No attempt was made to inventory all the water wells, since there are about
3,000 water wells in Montague County. Land-surface elevations were established
at wells and springs with the aid of topographic maps and Paulin altimeter to
provide a basis for comparing measurements of water levels in wells.

- 3 -



In order to determine the water-quality characteristics of ground water in
Montague County, 358 water samples were collected from wells for chemical
analysis (Table 4). Most of the laboratory analyses of water samples were made
by the Texas State Department of Health under interagency and cooperative agree
ments with the Board. Some analyses were made by the U.S. Geological Survey.

Approximately 500 electric logs were studied as an aid in interpreting
subsurface geologic conditions pertinent to the occurrence of ground water in
the county. Oil-field brine disposal practices were observed, and chemical
analyses of available oil-field brines were studied to determine their chemical
characteristics. ~ps and illustrations showing water quality and areas of
brine production and disposal were prepared.

Previous Investigations

Several reports containing general information on the geology of north
central Texas are available; however) no detailed ground-water investigation of
Montague County has been made prior to this study.

Gordon (1913) discussed the geology and ground water in Montague County in
general terms and recorded chemical analyses of water samples from a few wells.
Broadhurst and Follett (1944) inventoried 30 wells in and near Nocona, in north
central Montague County, and reported partial chemical analyses for 18 wells.

Several water wells were inventoried and water samples collected by E.
Wallace Cooper with the Texas Water Development Board during brief contamination
investigations conducted in 1966. These data are included in Tables 3 and 4.

Reconnaissance investigations have been made of ground-water resources of
the Red River basin (Baker and others, 1963) and Trinity River basin (Peckham
and others, 1963), but coverage within ~~ntague County was generalized as would
be expected in studies of this type. Other reports relating to the geology of
the county are listed at the end of this report in the Selected References.

Well-Numbering System

Wells and springs in this report were numbered according to a statewide
numbering system used by the Texas Water Development Board. Each well and
spring is assigned a number to facilitate keeping records and locating the well
within the State. This system is based on division of the State into quadran
gles formed by degrees of latitude and longitude, and repeated division of these
quadrangles into smaller ones as illustrated in Figure 1.

The largest quadrangle, a I-degree quadrangle, is divided into sixty-four
Ji-minute quadrangles) each of which is further divided into nine 2t-minute
quadrangles. Each I-degree quadrangle in the State has been assigned a number
for identification. The 7t-minute quadrangles are numbered consecutively from
left to right beginning in the upper left hand corner of the I-degree quadran
gle, and the Zt-minute quadrangles within the 7i-minute quadrangle are similarly
numbered. The first two digits of a well number identify the I-degree quadran
gle, the third and fourth digits identify 7i-minute quadrangle, the fifth digit
identifies the Zt-minute quadrangle, and the last two digits designate the order
in which the well was inventoried within the Z~-minute quadrangle.
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All of Montague County falls "ithin the I-degree quadrangle 19. On the
"ell-location map of this report (Figure 8), the 7f-minute quadrangles are
shmvn and numbered in their northwest corners. The 3-digit number shmvn \.;ith
each Hell symbol contains the number of the 2f-minute quadrangle in Hhich the
Hell is located and the number of the "ell "ithin that quadrangle.

Some of the "ells for "hich data are given in this report (Tables 3 and 4)
are the same wells for \oJhich data are given in an earlier report on ground-tvater
resources in the vicinity of Nocona, by Broadhurst and Follet (1944). The
corresponding numbers assigned to these wells in this and the earlier report are
listed in Table 1.

Table l.--Well numbers used in this report and corresponding numbers
previously used in Montague County by Broadhurst and Follett (1944)

Nehl Old Ne" Old Ne" Old
number number number number number number

19-11-702 1 19-11- 707 6 19-10-701 22

703 2 709 7 405 23

704 3 710 8 404 24

705 4 701 9 704 25

708 5 706 10

AcknoHledgements

Appreciation is expressed to the many farmers, ranchers, ,,,ater-well dril
lers, and oil company personnel who generously contributed information and
cooperated in the collection of field data. Thanks are extended to the indivi
duals "ith the Departments of Geology of The University of Texas, Baylor Univer
sity, and other institutions who have made and currently are making investiga
tions in the area. Appreciation also is expressed to personnel in the Texas
State Department of Health, the Railroad Commission of Texas, the U.S. Geolog
ical Survey, and other State and Federal agencies Hho furnished information.

GEOGRAPHIC SETTING

Location

~bntague County comprises an area of 937 square miles, and lies generally
bet"een 97°29' and 97°59' «est longitude and bet«een 33°25' and 33°55' north
la ti tude in the northern part of Texas (Figure 2). The to"n of ~Iontague, the
county seat, is in the central part of the county, and is about 50 miles east
of Wichita Falls, and about 70 miles north"est of Fort Worth.
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Map of Texas

Figure 2

Showing Location of Montague County
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Climate

The average annual rainfall depth is about 31 inches, based on U.S. Weather
Bureau records for the 30-year period 1931-60. The greatest officially recorded
annual rainfall depth in the county during 1931-60 was 51.50 inches at Montague
in 1957, and the least amount was 17.72 inches at Bowie in 1956.

The mean temperature for the month of January is 42°F, while the mean
temperature for July is 84°F. The mean annual temperature is 63°F. These are
based on isothermal charts for the 50-year period 1910-59.

The average annual gross lake surface evaporation is about 70 inches and
the net lake surface evaporation is about 40 inches, based on the period 1940-57
(Lowry, 1960, p. D-10). The average monthly distribution of the gross and net
lake surface evaporation and the average monthly distribution of the rainfall
are shown on Figure 3.

Topography and Drainage

The land surface in Montague County can be described as generally rolling
with many hills, and ranges in elevation from about 750 to a little over 1,300
feet above mean sea level.

Montague County lies within two major drainage basins, the Red and Trinity
Rivers. (See Figure 8.) The topographic divide between these two watersheds,
at elevations of 1,000 to 1,300 feet above mean sea level, obliquely bisects
the county into about equal parts.

The Red River marks the northern boundary of the county, and the major
tributaries of the Red River in Montague County are Beaver, Belknap, Salt,
Pecan, Panther, and Farmers Creeks (Figure 8).

Farmers Creek Reservoir, also known as Lake Nocona, is in the Red River
basin in Montague County, 8 miles northeast of Nocona on Farmers Creek. The
reservoir has a capacity of 25,400 acre-feet, and has been used as a municipal
water supply for the city of Nocona since September 1961. The lake is owned and
operated by the North Montague County Water Supply District for municipal, indus
trial, and mining purposes.

Bowie Lake is in the Red River basin, about l~ miles southwest of Stoneburg
on the West Fork of Middle Belknap Creek, a tributary of Belknap Creek. This
reservoir has a capacity of 1,265 acre-feet and was used as a municipal water
supply for the city of Bowie until the completion and diversion of water from
Lake Amon G. Carter. Bowie Lake was constructed during 1936 and 1937 and is
owned and operated by the city of Bowie. This lake has been a standby source of
water supply since June 1956.

The southern half of the county is in the Trinity River basin. The major
tributaries of the Trinity River in Montague County are Big Sandy, Brushy, Den
ton, and Clear Creeks which flow south and southeast (Figure 8.)

Lake Amon G. Carter is in southwestern Montague County, 6 miles southwest
of Bowie on Big Sandy Creek, a tributary of the West Fork Trinity River. This
reservoir has a capacity of 20,050 acre-feet and is the municipal water supply
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for the city of Bowie. Diversion and use of water began in June 1956, and the
lake was full with water flowing over the service spillway in Hay and June 1957.
The lake is owned and operated by the city of Bowie (Dowell. 1964, p. 161-162).

Population and Economy

~~ntague County was created from Cooke County in 1857 and organized in
1858. Named for Daniel Hontague, an early Indian fighter and pioneer surveyor,
Hontague County had a population of 849 according to the census of 1860. The
population grew slowly during the next 10 years and was only 890 in 1870.

In the next 10-year period, the large ranches and rangeland were divided
into farms, where cotton was the major crop, and by 1880 the population had
grown to 11,257.

The population increased in the 1880's with the building of railroads
across the county. The towns of Bowie, Saint Jo, and Nocona were incorporated
during this period. Other towns in the county continued to grow also such as
Red River Station, Burlington (Spanish Fort), Forestburg, Hardy, Nontague,
Belcherville, Sunset, Bonita, and Illinois Bend. The population had reached
18,863 in 1890.

The county continued to grow, having a population of about 24,800 in 1900,
and by 1910 the population had reached 25,123. Because of improper cotton
farming methods many people had to abandon their farms when long staple cotton
Was introduced, and the population declined to about 22,200 by 1920.

According to the Federal census, the population was 14,893 in 1960. 7he
population of cities and towns within the county was 7,693, which is more than
half the county population. The remaining 7,200 people live in rural areas and
small communities.

~fuch of the once-farmed land has been returned to pasture, and the raising
of beef cattle has increased. Hontague County has been a leading Texas county
in the number of registered Angus beef cattle for many years. Dairy cattle,
poultry, sheep, and goats are also raised.

Agriculture has played an important part in the growth and economy of the
county, producing crops such as cotton, wheat, small grains, corn, grain sor
ghums, peanuts, alfalfa, clover, and other legumes. Truck crops of various
fruits and vegetables are also raised. ~bntague County has long been a leading
Texas county in the grOWing of grapes. Texas A&M University has operated a hor
ticultural experiment substation near the town of Hontague since 1937, and has
been experimenting with grapes, peaches, and other fruits.

Oil continues to provide a very important source of income in ~~ntague

County. Drilling began in 1901 and oil production began in 1916. The first
commercial oil "ell from which oil was run into a pipeline "as completed in 1924.

Over 2,000 producing oil '.ells have been drilled in the county "hich have
produced more than 176,643,000 barrels of oil. The depth to producing horizons
ranges from 800 to over 7,300 feet. Oil production in the county ','as approxi
mately 6,642,000 barrels in 1963. Other natural resources include natural gas.
sand and gravel, brick and pottery clay, coal, and asphalt.
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(The informa tion on the preceding page was obtained from "100 Years in
Montague County," 1958, with permission of Ipta Printers, Saint Jo, Texas, and
from the "Texas Almanac," compiled by A. H. Belo Corporation, 1966.)

OCCURRENCE AND QUALITY OF GROUND WATER

Usable-quality ground water in Montague County occurs principally in rocks
of Pennsylvanian and Permian age in the northwestern one-half of the county, in
rocks of Cretaceous age in the southeastern one-half of the county, and in
alluvial sediments of Pleistocene to Recent age that occur along stream valleys
(see geologic map, Figure 4). The rocks of Pennsylvanian and Permian age in
most areas dip to the north and northwest, whereas the overlying Cretaceous
rocks dip gently to the southeast.

In following sections of this report, conditions of ground-water occurrence
in the following major geologic units are discussed: the Canyon and Cisco
Groups of the upper Pennsylvanian System, the Wichita Group of the lower Permian
System, the Trinity, Fredericksburg, and Washita Groups of the Cretaceous
System, and alluvial sediments of the Quaternary System (Table 2). The outcrop
areas of these rock units are shown on Figure 4, and subsurface correlations are
illustrated in Figures 5 and 6.

Figure 11 is a contour map showing the approximate altitude of the base of
usable quality water in Montague County, determined from a study of electric logs
of oil and gas tests supplemented with data on water well depths and chemical
analyses of water samples. Contour lines are drawn at 100-foot intervals with
sea level as a datum.

The complexity of the Pennsylvanian and Permian rock sequence makes the
zones in which ground water occurs difficult to trace in many areas. These
complexities result from the irregular and discontinuous patterns of deposition
in the area and are discussed in more detail in the Appendix.

The map showing base chemical quality of ground water by use of diagrams
of chemical analyses (Figure 9) reveals a wide variation in the quality of
ground water in Montague County. This variation is more evident in the north
western one-half of the county, where rocks of Pennsylvanian and Permian age
yield water to wells, than in the southeastern one-half of the county where
water wells are completed in rocks of Cretaceous age.

The quality of water particular to each of the geologic units is discussed
in detail in the following sections, and in the Appendix is a discussion of
water-quality criteria, which is intended to be helpful in interpreting the data
on analyses of water from wells in different parts of the county as discussed
in this text and tabulated in Table 4. Although the water-quality contained in
the Appendix provide useful guidelines, this investigation has shown use being
made of ground water with mineral concentrations exceeding these criteria.

As can be seen from Table 4, the principal mineral constituents in the
ground water are silica, calcium, magnesium, sodium, bicarbonate, sulfate,
chloride, fluoride, and nitrate.
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Table 2.--Geologic units and their lithologic descriptions, Montague County

Approxima te
Sys tern Group Formation Lithologic character maximum

thickness (it)

Surficia 1 flood-plain and terrace alluvium

Quaternary
of Pleis tocene to Recent age along the ?
streams; consists of sand, gravel, si It,
and clay.

-- -- Unconformi ty

Duck Creek
Massive, bioc las tic limestone and ca lcareous

?Washita sha Ie, blue-gray to gray in color.

Dark yellow to olive-green to black shaly
Kiamichi Clay clay with lenticular siliceous limes tone 35

beds.

Cretaceous
Fredericksburg

Massive, hard, whi te, semi -crys ta lli ne
Goodland Limestone limestone.

30

Walnut Clay? Yellowish clay marl containing nodular 15
limestone lentils.

Poor ly consolidated, massive, cross-bedded,
Trini ty fine - to coarse-grained sand and gravel, 600

wi th clay lentils.
Unconformity

Pennian Wichita Red shale and sands tone. 725+7
-?- ?

Conglomerate, sands tone, sha Ie, and thin 275+?Cisco limes tone beds.

Home Creek Limestone
Colony Creek Sha le

Pennsylvanian Ranger Limestone Limestone, shale, and lenticular sand-
Canyon Placid Sha le stone. Not exposed in Montague County. 2,000

Winchell Limestone
Wolf Mountain Shale

Posideon
Pa 10 Pinto Limestone



Pennsylvanian System

Canyon Group

The rocks of the Canyon Group (upper Pennsylvanian) are not exposed at the
surface, but occur in the subsurface through all of Montague County. The Canyon
Group has been divided into eight formations in the Brazos River basin. These
are, in ascending order: Palo Pinto Limestone, Posideon Formation, Holf Moun
tain Shale, Winchell Limestone, Placid Shale, Ranger Limestone, Colony Creek
Shale, and Home Creek Limestone (Table 2).

The limestone units in this sequence generally serve as persistent marker
beds in north-central Texas, and some of them can be correlated in electric logs
of oil and gas tests in Montague County as indicated on Figures 5 and 6. In
some areas, the limestone marker beds are difficult to trace because of facies
changes, thickness variations, or removal of the limestone beds by stream chan
neling. The thickness of the Canyon deposits in eastern Montague County is
reported to be about 2,000 feet (Turner, 1957, p. 73).

No water wells are known to be completed in the Canyon Group in Montague
County.

Cisco Group

Rocks of the Cisco Group (upper Pennsylvanian) in Montague County overlie
the Canyon Group, and crop out in the southwestern part of the county (Figure
4) •

The Cisco Group in this study is not differentiated. The Cisco Group in
the Trinity River valley is not clearly understood, and precise correlation
with the type sections in the Brazos River valley is lacking. According to
Brown (1962, p. 17), 'Thorough mapping of the Cisco Group of northeast Jack and
southwest Montague Counties will be necessary before valid correlations and
stratigraphic opinions can be proposed."

The rocks of the Cisco Group in Montague County are composed primarily of
conglomerate, sandstone, shale, and thin limestone beds. The depositional
pattern, according to Brown (1962, p. 14), is one of non-uniform rock bodies
which display abrupt changes in thickness and lithology, but with an overall
increase in the percentage of coarser clastic rocks when compared to rocks of
the Cisco Group in Stephens and Young Counties. Deposition was probably in a
near-shore environment, which is substantiated by the presence of coal beds,
some of which were once mined commercially in Montague County.

The quality of ground water in the Cisco Group is not generally uniform
throughout the area of development. Tabulated below, in parts per million, are
the concentrations of several mineral constituents in three wells in or near the
outcrop area of the Cisco Group, in southwest Montague County. These wells
produce from conglomerate and sandstone of the Cisco Group at depths of 300 to
490 feet.
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Depth Ca 1- Hagne- Biea [- Dissolved
Well (feet) cium sium Sodium bonate Chloride Nitrare solids

19-25-501 410 4 2 462 471 403 <0.4 1,150

19-33-201 300 30 13 92 281 33 3.0 374

19-34-304 490 4 2 207 432 51 <.4 521

Numerous water wells in the outcrop area of the Wichita Group are believed
deep enough to penetrate water-bearing strata of the Cisco Group. Of 36 such
wells, about half were sampled for chemical analysis. The water quality is not
generally uniform. Most of the water from these wells is apparently produced
from the water-bearing zones of the Wichita Group. The depths of these wells
range from 154 feet (well 19-26-401) to 1,000 feet (well 19-19-402); about 74
percent of the wells are deeper than 500 feet.

As interpreted from electric logs of oil tests, sands containing water of
usable quality occur at depths of more than 1,000 feet in some areas (Figure
11); however, a water sample from deep zones is available for only one of these
areas (well 19-19-402, Table 4).

Permian System

Wichita Group

The Wichita Group (lower
the Cisco Group and crops out
group covers about 40 percent
water in this group is highly

Permian) in Montague County conformably overlies
in the northwestern one-half of the county. This
of the land surface of the county, and ground
deve loped.

Formations of the Wichita Group in north-central Texas are the Pueblo,
Moran, and Putnam Formations. In this report these formations, composed primar
ily of red shale and sandstone, are not differentiated but are treated as a
unit. The thickness of the Wichita Group in Montague County is not known.

Ground water in the Wichita Group in Montague County occurs in springs at
the surface and in wells to depths of 725 feet. About 51 percent of the wells
are deeper than 200 feet. More than 250 wells produce water from these rocks.

The quality of water in the Wichita Group is not general uniform throughout
the area of development. The analyses indicate that the chemical quality appar
ently has little or no relation to the depth of occurrence of the water; each
analysis is generally representative of the depth and location of the well.
Some general similarities, however, are graphically illustrated in the map show
ing base chemical quality (Figure 9). Most of the water samples contain high
amounts of sodium and bicarbonate.

In the follOWing discussion of water quality, the ranges in chemical
constituents of water samples do not include the samples from apparently contam
inated wells.

The content of dissolved solids in water samples from 218 wells completed
in the Wichita Group ranges from 139 to 3,119 ppm (parts per million). About
68 percent of the wells produce water with more than 500 ppm dissolved solids,
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which is the maximum recommended by the U.S. Public Health Service (1962, p. 7
8) for drinking water suitable for public supply.

The nitrate concentration ranges from less than 0.4 to 170 ppm. More than
80 percent of the samples collected contain less than 1.0 ppm nitrate; however,
six samples contain more than 45 ppm, which is the maximum limit recommeded by
the U.S. Public Health Service (1962).

Fluoride content ranges from 0.1 to 6.0 ppm. About 46 percent of the sam
ples contain less than 0.8 ppm of fluoride, and about 26 percent contain more
than 1.7 ppm. Both nitrate and fluoride concentration limits for drinking water
are discussed further in the Appendix.

Other major chemical constituents in the 218 water samples collected for
chemical analysis are chloride, sulfate, bicarbonate, sodium, magnesium, cal
cium, and silica.

The range in chloride is from 5 to 1,320 ppm, and the range of sulfate is
from 4 to 810 ppm. The maximum concentration recommended by the U.S. Public
Health Service (1962) for water suitable for public supply is 250 ppm each for
chloride and sulfate. Only about 15 percent of the samples contain more than
250 ppm chloride, and about 8 percent of the samples exceed 250 ppm sulfate.

The range of bicarbonate is from 61 to 977 ppm; however, only about 42
percent of the samples collected contain in excess of 500 ppm. Sodium concen
tration ranges from 11 to 1,160 ppm. Most of the samples collected are low in
sodium, and about 36 percent contain more than 260 ppm. Magnesium content is
also low, ranging from 1 to 144 ppm; all but one sample contain less than 75
ppm. The range of calcium is from 1 to 308 ppm; about 92 percent of the samples
contain less than 100 ppm. Silica ranges from 4 to 28 ppm, but only about 30
percent of the samples contain more than 11 ppm.

Cretaceous System

Trinity Group

The Trinity Group (lower Cretaceous) in Montague County unconformably
overlies the Wichita Group (lower Permian) and Cisco Group (upper Pennsylvanian),
and crops out in the southeastern one-half of the county. The outcrop area
covers about 30 percent of the land surface of the county, and the ground water
is well developed.

Formations of the Trinity Group in central Texas are the Travis Peak, Glen
Rose Limestone, and Paluxy Sand, in ascending order, but these formations are
not differentiated in Montague County because in this area clastic sediments
(sandstone and shale) predominate.

Rocks of the Trinity Group in Montague County consist of basal conglomerate
and gravel overlain by poorly consolidated, massive, cross-bedded, fine- to
coarse-grained, white to light-gray sand. These rocks erode rapidly to form
small ravines and canyons with very narrow deep gorges. Lenticular beds of red,
purple, and gray clay occur within the sand, but do not generally restrict the
movement of ground water except perhaps locally. The thickness of the Trinity
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Group is reported by Bullard and Cuyler (1930, p. 71) to range from less than
1 foot to about 600 feet, based on well records in Montague County.

Ground water occurs in rocks of the Trinity Group in springs at the surface
and in wells to depths of at least 459 feet. Only 30 wells which produce water
from the Trinity rocks were investigated so the overall range in well depths is
not known.

An abundant supply of ground water of good to excellent chemical quality
is available from rocks of the Trintiy Group. Twenty-six water samples were
collected for chemical analysis, and some general similarities are graphically
illustrated on the map showing chemical quality (Figure 9).

In the following discussion of water quality, the ranges of chemical con
stituents in water samples do not include the samples from apparently contamin
ated wells. The content of dissolved solids in 25 water samples collected for
chemical analysis ranges from 358 to 930 ppm. Sixty percent of these samples
contain more than 500 ppm dissolved solids. This is the maximum concentration·
recommended by the U.S. Public Health Service (1962) for drinking water suitable
for public supply.

The concentration of nitrate ranges from less than 0.4 to 90.0 ppm; how
ever, 28 percent of the samples contain more than 12 ppm, and only one water
sample (well 19-27-902) contains more than 45 ppm, the maximum limit recommended
by the U.S. Public Health Service (1962). Fluoride ranges from 0.1 to 1.2 ppm,
and only 20 percent of the samples contain more than 0.3 ppm. Only one water
sample (well 19-34-302) contains more than 0.8 ppm fluoride. Both nitrate and
fluoride concentration limits for drinking water are discussed further in the
Appendix.

Other major chemical constituents contained in the 25 water samples col
lected for chemical analysis are chloride, s~lfate, bicarbonate, sodium, magne
Sium, calcium, and silica.

The range of chloride concentration is from 6 to 246 ppm, and of sulfate,
8 to 343 ppm. The maximum concentration recommended by the U.S. Publ~c Health
Service (1962) for water suitable for public supply is 250 ppm each for chloride
and sulfate. None of the samples contains more than 250 ppm chloride, and only
one sample (well 19-27-902) contains more than 250 ppm sulfate.

The bicarbonate content is rather high, ranging from 54 to 460 ppm. Only
8 percent of the samples contain less than 300 ppm, and 56 percent of the sam~

pIes contain more than 400 ppm. Most samples are low in sodium content and the
range is from 13 to 199 ppm.

Magnesium ranges from 1 to 49 ppm. Calcium ranges from 10 to 226 ppm; how
ever, only 12 percent of the samples contain more than 150 ppm. Silica ranges
from 9 to 32 ppm.

Ten wells on the outcrop of the Trinity Group apparently extend through the
Trinity and penetrate water-bearing' strata of the underlying Wichita or Cisco
Groups. The depths of these wells range from 120 feet (well 19-26-501) to 747
feet (well 19-20-603). Chemical analyses of nine water samples reveal the water
quality is not generally uniform. The content of dissolved solids, for example,
ranges from 286 to 1,110 ppm. Water samples from three of the wells contain
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less than 500 ppm, which is the maximum concentration for dissolved solids
recommended by the U.S. Public Health Service (1962). The quality variation in
these wells is due in part to commingling of water from the Trinity Group and
water from the underlying strata.

Fredericksburg Group

The Fredericksburg Group conformably overlies the Trinity Group in Montague
County, and crops out in the southeastern part of the county (Figure 4). The
outcrop area covers about 10 percent of the land surface in Montague County.

Formations of the Fredericksburg Group in Montague County are, in ascending
order, the Walnut Clay?, Goodland Limestone, and Kiamichi Clay.

The Walnut Clay? consists of from 3 to 15 feet of yellowish clay marl and
thin nodular limestone lentils. In northeastern Montague County this horizon
is usually separated from the Goodland Limestone by 15 to 20 feet of fine sand
similar to that of the underlying Trinity Group (Bullard and Cuyler, 1930, p.
71-72).

The Goodland Limestone consists of 20 to 30 feet of hard, pure, white, semi
crystalline limestone. The bedding is massive, consisting generally of about
four beds ranging from 4 to 6 feet in thickness. The lower portion is chalky,
but the upper portion is hard, white, fractures into thin plates. Weathered
fragments of the limestone develop a spongy appearance because of more easily
dissolved spots of calcite in the limestone (Bullard and Cuyler, 1930, p. 72-73).

The Kiamichi Clay overlies the Goodland Limestone in the extreme south
eastern part of Montague County (Figure 4), and consists of about 35 feet of
dark yellow, olive green, and black shaly clay, with thin lenticular limestone
beds in the lower portion, and at the top are two or three ledges of an indurated
yellowish shell breccia that typically mark the Kiamichi Clay (Bullard and Cuy
ler, 1930, p. 74).

No water wells are known to be completed in the Fredericksburg Group in
Montague County.

Washi ta Group

The Washita Group in Montague County is represented by the Duck Creek For
mation, which crops out in the extreme southeast corner of the county (Figure 4).

Only the basal portion of the Duck Creek Formation is found in Montague
County (Bullard and Cuyler, 1930, p. 74-75).

No water wells are known to be completed in the Duck Creek Formation in
Montague County.
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Quaternary System

Alluvium

Surficial deposits of terrace gravel, sand, silt, and clay occur along all
the major streams in Montague County, although only the extensive deposits
bordering the Red River are mapped (Figure 4). These alluvial deposits are
Pleistocene to Recent in age, and were derived from rocks of the Pennsylvanian,
Permian, and Cretaceous Systems. MOst of these deposits are a result of stream
deposition, although some are of windblown origin. Their thickness in Montague
County is not known.

Water wells completed in the alluvial deposits range in depth from 19 to
72 fee t.

The quality of water in the alluvium in Montague County is not generally
uniform throughout the area of development. Four of the 11 water samples col
lected for chemical analysis are apparently contaminated ground water, and are
not included in the following discussion of water quality. These four samples,
from wells 19-03-702, 19-09-301, 19-09-305, and 19-18-705, are discussed in a
following section of this report.

The content of dissolved solids in the rema1n1ng seven water samples ranges
from 284 to 2,174 ppm. Five of these samples contain more than 500 ppm dis
solved solids, which is the maximum concentration recommended by the U.S. Public
Health Service (1962) for drinking water suitable for public supply.

The nitrate concentration ranges from less than 0.4 to 650 ppm; two samples
(wells 19-10-511 and 19-11-406) contain more than 45 ppm, the maximum amount
recommended by the U.S. Public Health Service (1962). Fluoride content ranges
from 0.2 to 1.1 ppm. Only one water sample (well 19-10-511) contains more than
0.8 ppm fluoride. Concentration limits for nitrate and fluoride in drinking
water are discussed in the Appendix.

Other chemical constituents in the water samples are chloride, sulfate,
bicarbonate, sodium, magnesium, calcium, and silica.

The range of chloride concentration in the seven samples is from 46 to 540
ppm, and of sulfate, 13 to 259 ppm. The maximum concentration recommended by
the U.S. Public Health Service .(1962) for water suitable for public supply is
250 ppm each for chloride and sulfate. Three water samples (wells 19-03-505,
19-09-303, and 19-18-710) contain less than 250 ppm chloride, while only one
sample (well 19-11-736) contains inore than 250 ppm sulfate.

The bicarbonate content ranges from 222 to 405 ppm, and only three samples
contain less than 300 ppm. Sodium content is low, ranging from 23 to 242 ppm.
Three water samples (wells 19-OJ-505, 19-09-303, and 19-18-710) contain less
than 55 ppm.

Magnesium content ranges from 11 to 166 ppm, and is generally low, as only
one sample (well 19-10-511) contains more than 65 ppm. Calcium ranges from 40
to 225 ppm. Three of the samples (wells 19-03-402, 19-03-505, and 19-18-710)
contain less than 70 ppm calcium. Silica content ranges from 9 to 19 ppm.
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Thirty-three water wells located on the alluvial deposits apparently pene
trate water-bearing strata of the underlying Wichita Group. The depths of these
wells range from 20 feet (well 19-10-805) to 219 feet (well 19-03-301). Eleven
of these wells are over 100 feet in depth.

The quality of water from wells that produce from both the alluvium and
underlying strata of the Wichita Group is not generally uniform. Water from
three of these wells, 19-03-701, 19-11-731, and 19-11-71,5, is apparently con
taminated and will be discussed in other sections of this report. The
dissolved-solids content of the other 28 samples collected ranges from 247 to
1,679 ppm. Only 25 percent of these samples contain less than 500 ppm, which
is the maximum concentration for dissolved solids suggested by the U.S. Public
Health Service (1962).

Summary of Well Yields and Construction in Montague County

Well yields in the Cisco Group (upper Pennsylvanian), Wichita Group (lower
Permian), and Trinity Group (lower Cretaceous) vary within wide limits. Well
yields from the alluvium are generally less than the yields of wells producing
from older s tra ta.

The maximum yield of wells equipped with windmills is about 3 to 4 gpm
(gallons per minu te). Windmills are generally used to furnish wa ter to 1 ive
stock, and a few furnish water for domestic use. Because of the non-uniform
pumping rate, elevated tanks are used to provide water storage and pressure.

Most of the water wells that utilize windmills are completed with 5- to
7-inch diameter steel or galvanized iron casing, either set at total depth and
perforated, or set above the water-producing zone. A 2-inch diameter tubing
of galvanized iron is generally employed to carry the water to the surface,
with wooden sucker rods operating the working barrel. The casing is generally
bonded to the bore hole with concrete near the surface, and a concrete curb
s tabil izes the founda tion.

The other drilled wells generally are equipped with electric, natural gas,
or gasoline-powered pumps. Most of the pumps are either cylinder or jet type,
and some of the deeper wells utilize submersible-type pumps. Wells used for
municipal supply at Montague and Sunset produce water from rocks of the Wichita
and Cisco Groups by use of submersible-type pumps. The wells at Sunset are
cased with 8-5/8 inch diameter surface pipe and 7-inch diameter casing set at
total depth and perforated. The yield of these wells is about 35 gpm. The
wells at Montague are similarly completed and yield from 20 to 50 gpm.

The towns of Nocona and Bowie previously used water wells equipped with
turbine pumps for a municipal supply before the new surface reservoirs were
completed. The yield varied from well to well, due to variations in the poros
ity, permeability, and thickness of the water-bearing strata and size of bore
hole. These wells, some of which were formerly abandoned oil and gas tests,
were plugged back and completed in rocks of the Wichita and Cisco Groups.

The public supply wells at Forestburg and Saint Jo produce water from the
Trinity Group. The wells are completed with 7- to 10-inch diameter steel
casing, which is set at total depth and perforated, or set above the
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water-producing zone.
and turbine- type pumps

The yield ranges from 35 to 60 gpm.
are used.

Both submersible

Water from 20 water wells is used for industrial purposes. Well 19-19-402,
which furnishes water for a water-flood project, is 1,000 feet deep, the deepest
water well in the county. The well is completed with 10-3/4 inch diameter steel
casing cemented to surface and perforated from 900 to 735 feet. The yield is
117 gpm, which is the largest known yield of water wells in the county.

Drilled wells used for domestic and livestock purposes are completed with
5- to 7-inch diameter steel or galvanized iron casing, set a total depth and
perforated or slotted, or set above the water-producing zone. Some of the water
wells are abandoned oil tests that have been plugged back and completed with
7- to 10-inch diameter steel casing. Most drilled wells used for domestic and
livestock purposes are equipped with electric-powered pumps.

Most of the dug wells are lined with field stone to prevent caving, and the
upper portion of the lining is cemented. The wells are usually equipped with a
bucket or bailer; however, some are equipped with electric-powered jet pumps.

QUALITY-OF-WATER PROTECTION PROGRA~B

Surface Cas ing

The function of the Surface Casing Program in the Ground Water Division of
the Texas 'vater Development Board is to recommend to members of the oil and gas
industry and the Railroad Commission of Texas the depth to which ground water
should be protected in drilling tests for oil and gas. The authority for
participation by the Texas Water Development Board in the surface casing program
is derived from rules promulgated by the Railroad Commission under authority
given that agency by the statutes dealing with regulation of drilling and pro
duction activities of the oil industry.

Statewide Rule 13 (formerly Rule 12a) of the Railroad Commission requires
that operators obtain a letter from the Texas Water Development Board recom
mending the depth to which fresh-water strata should be protected when drilling
a new lease or area if the lease or area is not covered by field rules or lease
recommendations. Rule 8 (formerly Rule 20) of the Railroad Commission requires
that all fresh-water strata be protected in drilling or production activities.

In carrying out its duties under Rule 13, the Texas Water Development
Board created the Surface Casing Program in the Ground Water Division. The
staff of the Surface Casing Program is responsible for maintaining technical
data files upon which to base fresh-water-protection recommendations in all
areas of the State, and for preparing these recommendations on application by
operators contemplating drilling test wells. The recommended depth to which
ground water should be protected in a given area is based on all pertinent
information available to the Surface Casing Program staff at the time the recom
mendation is given. Recommended depths in anyone area may therefore be revised
when additional subsurface information becomes available. Known depths of water
wells being used or depths of wells known to contain water of usable quality,
such as domestic, ~Jnicipal, industrial, livestock, or irrigation wells, are of
great value. Electric or gamma-ray neutron logs run on oil and gas tests are
used in many areas of the State to determine the depth at which the base of
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usable quality ground water occurs. Surface elevation is considered when a
recommendation is given in an area that has moderate to high surface relief,
as is common in the north~central Texas counties. This consideration of
elevations is imperative when the area is dissected by streams, because of the
danger that poor-quality water will cause contamination of surface and ground
water by moving along the dip of the beds to emerge at lower elevations. All
of this information is interpreted in the light of the best knowledge of the
geology and ground-water hydrology available on the area involved.

Because of the erratic occurrence of ground water in Montague County, which
was described in the preceding sections of this report, known depths of water
wells are given special weight in preparing surface-casing recommendations in
the county. Usefulness of electric logs in this geologic environment is limited·
in some areas because of the lack of continuous zones in the shallow subsurface
that can be correlated, and the difficulty in interpreting water quality from
such logs where the aquifer materials range so widely from sand to gravel to
limestone over relatively short distances. In Montague County, the Surface
Casing Program gives particularly close attention to surface elevations in
addition to information on water wells because of the dissection of the surface
rocks by tributaries of the Trinity and Red Rivers.

In Montague County, a county-wide depth recommendation is not feasible
because the depth of protection that would be required in areas of deep water
wells would be an excessive requirement in many other parts of the county. The
preceding section of this report describes the occurrence of ground water of
usable quality in a number of formations at depths ranging from the surface to
over 1,000 feet. Thus, the results of this study confirm that surface-casing
recommendations in this county should be made on a well-to-well or lease-to
lease basis in order to provide adequately for water protection without imposing
unnecessary burdens of excessive protection in those areas where deep protection
is not needed.

During the 8-year period from January 1958 to December 1965, the Surface
Casing staff prepared 790 recommendat}ons for protection of usable-quality
ground water for oil and gas tests in Montague County. During 1966, the Surface
Casing staff prepared 113 recommendations. The depths of these recommendations
range from 175 to 1,400 feet.

Subsur face Disposa 1

The 57th legislature enacted Senate Bill 72 (Article 7621b, Vernon's
Revised Civil Statutes) which defined a permit system for subsurface disposal of
municipal and industrial wastes in Texas. This act in effect designated the
Texas Water Development Board as the permit-issuing agency for all injection
wells to dispose of "... industrial and municipal waste J other than salt water or
other waste arising out of or incidental to the drilling for or the producing of
oil or gas ...

J
" and the Texas Railroad Conmission as the permit ... issuing agency

for all injection wells " ..• for the purpose of disposing of salt water or other
waste arising out of or incidental to the drilling for or the producing of oil
or gas ••.• " However, Section 2-c of this statute a Iso directed that any person
applying to the Railroad Commission for a permit to inject salt water resulting
from the drilling for or producing of oil or gas shall submit with the applica
tion a letter from the Board stating that the '~rilling of such injection well
and the injection of such salt water or other such waste into such subsurface
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stratum will not endanger the fresh water strata in that area and the formation
or strata to be used for such salt water or other such waste disposal are not
fresh water sands. II

Opinions by the Attorney General of Texas pertinent to the implementation
of Article 7621b are: (1) that "injection well," when correctly interpreted,
includes only those wells which are drilled or used for the purpose of disposal
and does not include an injection well where the purpose of the well is to
increase production from an oil- or gas-bearing stratum, and (2) that a deter
mination by the Texas Water Development Board is not binding on the Railroad
Commission but merely advisory.

The staff of the Subsurface Disposal Program of the Texas Water Development
Board reviews applications to dispose of salt water into subsurface zones and
advises the operators and the Railroad Commission of the acceptability of such
applications. Waterflood, pilot recovery, and other secondary recovery opera
tions where salt water is injected into subsurface zones which are productive
of oil or gas are granted permits by the Railroad Commission without consulta
tion with the Texas Water Development Board. Also, the inspection of construc
tion and completion of all injection systems is a regulatory function of the
Railroad Commission.

From the effective date of Senate Bill 72, August 28, 1961, to December
Jl, 1966, the staff of the Subsurface Disposal Program has reviewed 51 applica
tions to the Railroad Commission for salt water disposal wells in Montague
County. Each of these applications was reviewed on an individual basis with
consideration given to geologic and hydrologic data of the area, the method of
completion of the proposed injection well, the volume of salt water to be
disposed, and injection pressure to be used.

In addition to the salt water disposal wells, since January 1960, the
Railroad Commission has granted permits to 118 projects involving the use of
injection wells in pilot recovery, waterflood, and other secondary recovery
operations in Montague County. The number of injection wells used in these
projects ranges from one well in pilot recovery programs to as many as six or
more injection wells in the waterflood projects. Generally, these projects are
granted permits which contain provisions for expansion of the water-injection
facilities by the use of additional injection wells as the operations progress.

OIL-FIELD BRINE PRODUCTION AND DISPOSAL

Quantity and Distribution of Produced Brine

The 1961 inventory of salt-water production throughout the State, compiled
by the Railroad Commission of Texas and the then Texas Water Commission from
data reported by oil companies and operators, shows that a total of 26,495,015
barrels of oil-field brine was produced in Montague County in 1961. This total
includes 5J6,439 barrels produced in the Trinity River drainage basin and
25,958,576 barrels produced in the Red River drainage basin.

In the Trinity River drainage basin in ~lontague County, J7J,780 barrels or
69.7 percent was r2ported disposed of into injection wells, 158,097 barrels or
29.5 percent was reported placed into open surface pits, and 4,562 barrels or
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0.9 percent was reported disposed of by other methods such as hauling and
spraying on roads and leases.

In the Red River drainage basin in Montague County, 25,435,974 barrels or
98 percent was reported disposed of into injection wells, 432,949 barrels or
1.7 percent was reported placed into open surface pits, and 18,150 barrels or
0.1 percent was reported disposed of by other methods such as hauling and spray
ing on roads and leases. An additional 71,503 barrels or 0.3 percent of the
reported brine production was disposed of by unknown or unreported methods.

The tabulation of brine production and disposal in 1961 by field and by
arbitrarily defined major producing areas is recorded in Table 5. Figure 10,
which shows the location and amounts of reported brine disposal, was drawn by
outlining the areas of greatest concentration of producing oil wells. No
attempt was made to define individual oil fields on this map, but areas of
extensive production were outlined to show the relative concentration of pro
duction.

Chemical Quality of Produced Brine

Twenty chemical analyses of brines produced with oil in ~~ntague County
are presented in Table 6. The ions normally present in samples from water wells
(Table 4) are present in the brines, but sodium, calcium, magnesium, and chloride
are in greater abundance. Sodium concentration appears to increase with depth;
however, there generally is no relationship between mineral concentration and
depth.

Sodium concentration ranges from 41,955 to 63,600 ppm; calcium, 14,080 to
22,010 ppm; magnesium, 790 to 3,251 ppm; and chloride, 104,495 to 134,500 ppm.

Bicarbonate and sulfate are present in lesser amount. Bicarbonate concen
tration ranges from 2 to 134 ppm. Sulfate ranges from 7 to 227 ppm.

ALTERATION OF NATIVE CHEMICAL QUALITY OF WATER

Although a study of contamination of surface water in Montague County is
not within the scope of this project, it is important to note that ground and
surface water are interrelated. If the chemical quality of surface water is
significantly altered, some of the ground water in that area may be affected
through vertical percolation; and of course stream quality can be affected by
alteration of ground water that contributes to the base flow of the stream.

A few of the water wells in Montague County that show apparent alteration
of native quality as the result of contamination by oil-field brines or other
sources are shown on Figure 10. Figure 7 shows the chemical quality of the
ground water in some of these wells, by means of radial-pattern diagrams. These
diagrams compare the water quality in the apparently contaminated well with the
presumably native (natural) water quality in a nearby well of about the same
depth, and the chemical quality of a typical oil-field brine. The scale used
to illustrate the quality of ground water is generally 40 times larger than the
scale used to illustrate the brine. Other wells in the county show apparent
quality alteration, but are not included in Figure 7 because historical records
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of chemical quality are not available for comparison and because the native
quality of ground water in the immediate vicinity could not be established.

The diagrams in Figure 7 show mineral concentrations in equivalents per
million (epm) , a system which expresses chemical analyses of water by the rela
tionships among the ions in solution, rather than expressing the relationships
between the weight of dissolved matter and the weight of solution in parts per
million (ppm). In an analysis expressed in epm, unit concentrations of all ions
are chemica 1ly equiva lent; therefore} when a 11 major constituents have been
determined, the total equivalents of cations should very nearly equal the total
equivalents of anions (Hem, 1959, p. 30-33).

Possible sources of the apparent contamination were noted near many of the
water wells shown on Figure 10. The apparent contamination in wells 19-03-701
and 19-03-702 is probably due to previous surface disposal of oil-field brine
in the North Nocona field. For wells 19-11-731, 19-11-745, and 19-11-752, a
probable source of contamination is brine disposed on leases adjacent to and
west of Nocona. Some of the oil wells in this area have been plugged, but a few
are still productive and yield small amounts of oil and large amounts of salt
wa ter .

The high chloride content in water from well 19-12-702 probably reflects
contamination with salt water from nearby oil wells in the Bonita field. A
possible source of contamination in well 19-18-502 is a salt water disposal pit
about 375 feet north, and for well 19-18-705, a former salt water disposal pit
about 845 feet southeast.

In other cases of apparent alteration of the ground-water quality, a pro
bable source of the contamination could not be readily determined. Shallow
salt-water injection operations, improperly completed injection wells, and
unplugged or improperly plugged abandoned oil and gas wells may be contributing
to the ground-water mineralization.

Figure 10 shows several areas where an absence of vegetation is apparently
due to seepage of oil-field brines into the soil. ~bst of these areas are on
outcrops of rocks of Permian age. The surface underlain by rocks of Cretaceous
age in Montague County generally does not exhibit large vegetative-kill areas,
as the Cretaceous sands are very permeable and allows more rapid downward perco
lation of salt water than the surface underlain by rocks of Pennsylvanian and
Permian age which contain greater annunts of shale.

Because of the efforts of the Red River Authority, surface contamination is
not as widespread as in the past. A large number of surface pits formerly used
for disposal of brine have been filled, and most of the brine produced with
petroleum is now being injected into the subsurface.
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I.'ater-bearing unit
Water level
~thod of lift and t)'pe of power:

Use or water

Table 3.--fl."curds Qr wells and sprinxs, Monta~u" County

'\, Alluvium: T. Trinity Grollp; W, Wichita Grollp; C. Cisco Grollp.
fl."pon ...d wat"r lev"(,, S;lv"n in feet; 1lIl;'asured water levels J::iven in feet and tenths.
B, bucket or bailer; C, c)'linder; cr, centrifugal; E, electric; C, natural gas, butane, or gasoline; II, hand; J, J"t; N, none; S. submersible;

T, turbine; 101, windmill. Number indicates horsepower.
D, domestic; 5, livestock; Ind, industrial; P, pubIJc 5uppl)'; Irr, irrigation; N, none.

Casing Wa ter level

Date Oep th Olam- Depth Water- Altitude Below ~lllthod U"
Well O\"Ocr Dr1l1er com- o, ctllr (ft) bear- of land land - Date of 0' of Remarks

plet- well (in. ) '0' surface surface measurement lift water
.d (ft) unit (ft) datum

(ft)

19-02-901 D. A. Boul\lell Jack l'k:Brlde 1947 185 1 64 A?,W 818 25 -- C,ll N WOlter sands reported at 22- 35, 132-147. ood, 185 155- 185 £<.

• go, do -- McNew 1930 16) 1 84 A ?,W "'0 28 -- J,E, D,S Water sands reponed at 22-]0 tlnd D8-150 ft;, 163 1/2 fresh-water sand reported by dri Iler of nCilrb)'
oil test at 342- 392 ".

• 903 Mrs. o. G. Gardner -- McGrew 1934 '04 8 ZO w 801 ZO -- C,E, D,S
S'- , 104 3/4

• 904 "n. ~orge G. do -- I'D , 140 W 808 '0 -- C,W D,S
Gra)'

• 905 Jack Crownover -- NcNe\l 1938 190 8 40 A?,W 81' 28 -- J,E, D,S Water sands reported at 28-45 and 63-190 ft., 190 3/4

• 90' do Jake Blackwell 1959 190 1 48 A?,W 813 39.5 Sept. 25, 1963 C,W S Do., 190

· 901 Vester !'bIsbee do 1955 125 , 115 A?,I.' 814 38.9 do J,' D,S

• 908 Jack Crownover do 1958 190 1 48 A?,W 800 -- -- C,W S Wilt!'r sands rcported at 28-45 and 63-190 ft., 190

• 03-201 W. B. McGaugh)' Do)' Ie Thol'll.Js 1963 <50 1 30 A? ,I.' 80l 65 -- S,E, D,S lola ter sand reported at 120-150 r, .
5 130 l

• 301 S. o. Howard Bo)'d Burnett 1955 119 8 Zl9 A?,W 800 30 -- S ,E D,S 1.'0 ter sands reported at abOllt 28, 80, 125, :lnd
219 (t.

40' Ch3rlll.' Dodd Jake Blackwell 1958 11 , 11 A 869 ZO -- C,I.' S Water sand reported " 50- 72 r, .

• ,"1 T. L. Hancock -- -- 61 7-1/2 61 A 809 32.3 Apr. 13, 1964 J,f., D,S Reported weak \11.'[1.
I f3

• 501 Hn. O,-,rothy C. Bridwell Oil Co. -- m ; -- A?,W 8l' 73. I Aug. ZO, 1963 C,E, D,S
',,,d 3f4

• 502 S. O. 1I0"'Jrd Bo)'d lIurnl.'tt 1955 m 1 m w 850 )7.5 Feb. ZO, 1964 C.W S

· 503 John Crownov~r -- -- lOO 1 40 A? .101 191 9 -- C,W S, 100

Scc footnotl.' at end of ltlblC'.

•



Tobl~' ].·-MI:t'ord. uf wells <lod sprlo~$, MontAKue County••Conllnued

Casing Wa ler level

Due Dt!plh Dlam- Depth Wa ter- Ah Ilude Be 10101' Method U••
w.:l1 Chlner Dr! ller <_. or ater (ft) bear~ of land land- I),He of or of RelllOrk.

p let- well (in. ) In, surface surface meaSUI'"'-'1lIcnt 11ft water... (ft ) unit (ft) datulli
(ft)

"'19-03- 504 John Crownuver Jock MeBr ide 1928 " 7 40 A?,W '44 40 .. C,W D,S W" ter sllndl reported ot, 1'.0-45 Ilnd ftO-lOO [t.
S 99

· '0' do Whaley (. Marshall 1948 48 10-1/2 40 A ''I " .. J,F., D,S J,,'at('r sand repurted at 40-45 r" ~·or..... r oil
011 Co. 112 test plugg<,d back fol'" WIHt-r WL'II.

• 701 Velter ItlbbC!t' ContlnC!ntal 011 1919 '" • I" A?,W 81' 47.] Sept. 25, 196] C,W S
Co.

• 702 J. J. BClckhllm Jock Beckham 1959 72 7 72 A 7" " .. C,E, D,S Water sand reported at .15·72 r"
3"

• '03 S. P. Loy Elute -- 1916 60 6 60 A,W 831 2].7 Dc t. 7, 19b] C,W D,S

• 70'. Ch!lr(le Dodd .. .. 72 • 72 A,W '48 23.6 do C,W S

'0' Petroleum Inllcll· -- .. " 5-1/2 " W '" 3D .. C,E, D,S, Pump jack op<>rated by rod Llne.lIll'nt Co.

" Ind

706 do -- .. " )-IIZ " W '" 3O .. C,E, D,S, Do •

" lnd

• 707 Till:! Pure 011 Co. O' .. IDO 5-1/2 " W 887 50 .. C D,S, Pump jack operated by rodllne. J,,'ol(~1'" Iindl
lnd rt!poned at 20-37 and 6J-92 r" cOllnl\

perforations at 65-91 r"
70' P. II. Hughes Edward Thomas 1961 85 6· tl2 20 W '84 5].] Oct. II, 196] J,E, 0 Watcr sand reported at 16-80 fl. Wol(>r Icvl·1

6 85 liZ neusured In abandoned 101'(>11 )0 ynrdl 10l.Jl1! •

70' W. l-\:!ekinl Jake Bhckwell 1951 84 7 " W '" 70 .. J,E, 0 Wa tee sand reported .. 19-84 Ct-• 84 I

· 710 Pe l ro 1("11.. lnvlIS t- -- -- IDO 5~ 1/2 100 W '00 45 .. C,E, D,S, PulliP jack open led by rodlinl:!.
IIIl!nt Co.

" lnd

• 711 Itt•• P"a I'" I N. Jone -- 19]8 119 6 "' W 857 3O -- C,W D,S

• '" Mu. H. f. WlttOfl -- 1900 17' 7 70 W 872 12.0 Oc t. 10, 1963 C,W D,S• I7J

• 713 toe. ley Comb8 TOlmlY Paine .. 280 , 280 W 82' 20 -. J,E, D,S
1/2

• 71' Hrs. V. B. Howard Jake Blackwell 1960 112 • 112 W 896 15.9 Oct. 1', 1963 J,E, 0
I

· 715 A.. P. Bout\J(!1l .. Blackwell 1954 145 7 5 W 927 '0 -- C,E, D,S Water sand reportcd at 135- 145 rl.
6 145 1/2

716 T.lL Cllt do 191'.9 113 • 113 W '99 70 .. C,W S Water .afld reported at 110-150 ft.

Sill' foolnote et rfld or table.



Table J.-·R~cords of wt'lls and springs, I-klntaj\ut' Cl)Unty--Cl)ntlnued

Castng lola ter level

0'",0 Depth Diam- Depth Water- Altitude Below Melhod U,o
"'~11 Owner Dri l1"r com- o, clcr eft) bear- of land land - O<HO of of o[ Remarks

plel- well (in, ) I". surface surface measuremenl lifl water
od (ft.) unit (ft) datum

eft)

"'19-0J-7t7 T. .. Gist .. Gibson 1948 "0 , "0 W 902 '0 -- C,'" D,S Waler sand rl"portt'd al I W- 150 ft..

• 718 8en Cunningham .- -- 2DO , 200 w 902 .- -- C,W D,S

* 719 J. A. Ulmpkl n -- MeNe".. 1941 129 7 I' W 885 " .- C,E, D,S Yater sand reported at 116-129 ft., 129 I

* 720 Pra lrie Va lley -- 1929 m 6-5/8 m W 878 -- -- C,E. 0,'
IIlgh School I

• 721 Continental 011 Co Continental 011 1925 134 7 134 W 893 70 -- C,E, lod "'ater sand reported at 110- Ill. ["
Co. 3

* 801 W. ~eklns Jake Blackwell 1955 137 , 137 W 885 79.4 Oct. 14, 1963 C,W 5 Water sand reported " 70-137 [, .

· 802 Th. Pure 011 Co. .- -- 111 7 70 W 868 -- -- C Ind,S Water sand reported "' 21-70 ft; salty \.later
In sand at about 40-50 ft cemented off. 1'lImp
Jack operated by rodttnc.

• 80J R. A. Cunol nghalIl Jake Blackwe II 1961 III , 1I1 W 907 -- -. C,'" D,S Water sands reported at 60-6(. ""d 100-111 ".
• 804 Frl!d Cunningham -- McGrew 1920 126 , 126 W 923 80 . - C,W 0 Water sand reported " 75-100 [, .

80' do John Le'h 1937 126 , 126 W 925 80 .- C,E 5 Do.

• 80' t'rcd SalllOn Joke Blackwell 1956 120 7 120 W '" '0 -- C,W 5

• 807 Bridwell Oil Co. Brld....ellOil Co. 1953 108 5-1/2 108 W 902 -. -- C,W 0

• 808 Yo Ish ood lola t til -- -- "0 7 "0 W 860 '0 -- C,E, D,S.
011 Co. '0 I"d

• 809 E. O. Cr3nt DlIyl", Thomas 1955 360 7 '" W 900 15" .1 Feb. ", 1964 C,W 5 Water sanda reported " 110 and 350-360 fl-, 360

901 Pett> Use 1ton Edward Thomas 1960 298 7 230 W 863 '0 -- J.E. 0 Watl!r sands reported at 82-104, 148-155,
I 210-225, 230-245, and 273-285 [, .

• 0/'-401 John J. Moore Doyle Thomas 1960 205 , 205 W 785 12 -- J>E.. 0 Water sand reported al 180-200 ft.
1

402 5. E. 110101<1 rd do 1962 20' 7 20' w 824 15 -- J ,E, D,S
1/'

403 w. T. Fox do 196t. 212 7 30 w ". 16 -- C,'" D,S Water sands repurted at 18S-190 and 200-212, 212 r, .

701 Jinrny Iluward Il'lrv('y TholNls -- 268 , 268 w 826 53.9 Fcb. " 19M C,E, D,S
3/'

702 J. C. Howard Estate ~C~rLy ~nd Cole- Iq/,l. -- , 388 W,C? 788 (+) do Flo.... s 5 Base of usable quality \.IBL('r ~9tlmalcd from
man 011 Co. e(ectrlc.l! survcy 890 ft bclow surfnce.

S...e fooLnote at l.'nd "f table.



Table 3.-·Records of ""ells and springs, HontaAue Counly-,CoOllnued

Casing W.::I tel" level

Date. Oep til Oiam· Depth Watl;!l"- Altitude Below ~'cthod U,.
\leU Owner Driller com· of etel" (it) bear- of land land· Do« of of of RCllUIrks

plet- well (In. ) 'og surface surface measurement 11ft 1.'01 ter
.d (ft) uni t (ft) datum

(it)

*19·04·703 Ph i 1 llowa rd Jake Blackwell 1951 150 1 150 W 820 21 -- C, E, D,S Wa ter sand reported at 140-150 ft.
1/2

• '01 R. C. H31"8150n Doyle Thomas 1947 212 , 200 A? ,\1 8S4 1]4.8 Nov. 5, 1963 e,E , D,S
1/2

• 05-701 H. D. Hoover -- -- 160 6 160 W 820 -- -- C,W D,S

• 102 Ray Oo""d -- Ramsey 1910 225 6 225 W 161 45 -- e,E, D,S We II has caved " 130 [t. Water sands
4 <30 3/4 reported at aboul 80 and 120 ft.

• 09-101 Mrs. J. M. Turner Jake Blackwell 1945 " 6 " A/W? 88' 14.4 Sept. 3, 196] J,E, 0 Wa ter leve I meallured in abandoned veil 20 ftU
1 north.

• 102 Mrs. Cora WUlIs","" -- -- 50 -- -- A,W1 891 -- -- J,E , 0

'" 1/2

• 103 L. H. Staley Jack Hl:.Bride 1940 521 5-1/2 521 W '0' 100 -- I· ill D,S Waler sands reported at 400-420 and 500·518Estate fL

• 201 G. T. Hughes -- 1900 40 12 40 A/ W1 928 10 -- J,E, D,S Dug well.
1/2

• 201 Hrll. Je""e 1 -- 1921 12 6 12 A1,'" 915 50 -- C,W D,S
Castlt>berry

• 203 C. O. Seeds -- -- 15 , 15 A1,1.' 902 45 -- J , E, D,S
1

• 204 Hagno11a Pipe Hne -- 1953 100 6-5/8 100 W/C? 816 -- -- Cf,E, 0 , tno
Co. 7·112

• 205 H. C. Hughes -- Wharton 1911 115 , 115 W 858 60 -- J , E, D,S Water sand reported at 150-175 fL
1• 206 do do 1915 30 , 30 A, W? 927 11.0 Sept. 5, 196] C,W D,S

• 207 Magnolia Pipeline -- 1922 622 10 115 W,C? 807 (+) Sept. 4, 196] Flo1J1I S
Co. 5·112 554

• 208 W. C. Hughes Jack HcBride 19]1 354 -- -- W 861 10].8 June 8, 1964 C,E, D,S
Ests te 1

• 301 Buck Boren Buck Boren 196] 21 -- -- A 192 10 -- Cf , G, S
5

301 do Sam Boren 1940 19 -- -- A 191 15 -- C,W S

• 30) Roy C. Fl tta, JL Roy C. Fitts, JL 1948 20 -- -- A 191 11 -- C,W S

304 O. f. Yalker Buck Boren 1953 21 -- -- A 190 10 -- C,W S

See footnote at end of table.



Table 3.·-Recordl of wells and sprin.ltlJ, Hontll~u('l Cu"nty--Cuntlnll~11

Ca.lng Water level

o." Depth Dlam- Depth !rrbter- ... ltitude Below :-lHhod U..
Well ~" Or111er ,~. or oter (ft) bear- of land land- o." 0' .r 0' ROlllllrks

p let- well (in. ) '0' surface surface Illealurelllolnt Itrt lola ter
,d (ft) unit eft) dlltUlll

(ft)

*19·09- 305 O. F. Walker Buck Boren 1955 " .. .. A '" '0 .. C,W S \.later sand rep!)rtl!d at 15 Ct,

• '0' Cold.Sura Indepen- .. .. 200 • 200 W 9<l1 137 .0 Mllr. " 1964 J,E, P Suppltl!S water to school of about 55 atudcnu.
dllnt School I
Dlttrlcl

• '02 C. W. ChandlH Jaek HeBride 1952 200 5·118 200 w '0' 126.8 "'ug. " 1963 S,E, D,S Casing perforationa repOrted at 170-200 ft.
I

• '0' do -. 1926 .0 5-3/8 '0 w '84 '0 -- C,W S

'04 do _. 1906 '0 -- -- W 89' -- -- C,W S Reportedly can be pUlllpcd dry by windmill.

'0' do -- _. Sprlna -- -- w '79 (+) -- Flow. S IlI!porred strong supply.

• '0' D. J. Leeper Doyle ThollWs 196.3 .OS 7 88 W .01 4' -- C,E, D Water sands reported at 22-28. 47·55. oM
]/4 91·105 ft-

• '07 J. G. £thHidge .- -- 83 • 83 w '0. 14.6 ...ug. 28, 196.3 J,E, D,S./,
• '0' WlIltlln E. Wilton Ilarvey Thomas 1963 220 7 " W 915 " -- e,E, D,S Wilter sand reported at 180-nO rt.

5-1/2 220 '/4

• '0' J. II. foloody EUlte Joke Blackwell 1954 19. • '" W ". .0 -- J,E, D,S

•
• SlO J. £. RUlhing Jack McBride 1951 '"

,
'" W 52. '.4 Sept. " 1963 e,E, D,S Saline water aonda reported at 14 ond 60 ft

'/4 lire cased off. Water (rom ahallov well n~i1rby

became Sill ine about 195].

". J. R. BI('Iliina Earl Gambling 1957 l2S • • w 921 " -- C,W O,S

• '"
Sl2 J. H. Cappa Jack McBride 1946 '0' 6· 5/8 '0' w '0' 100 -- C,W O,S Water sand rcp!)rted " 27.5- JOO r, .

SI3 L. II. Call1pbe 1\ do 1939 200 7 '00 W '" 107.7 NOli. '4. 1963 C,E, ° Water sand reported " 178-192 ,,,
)/4

514 J ..... 51ft ley do 1934 188 7 188 W .00 .- -- C,E, ° Water sand rcp!)rted at 135-188 ft.
\-1/2

.01 William G. H.Ilwklns do 1945 '00 ) ••• W ••• 86.6 .,. 23, 196) C,W S

.02 L. E. lind II. D. . - _.
SprLng -- -- W '40 (+) -- Flows II

Mllom

'0' William C. Hawkins Jilek McBride 1939 200 ) '0 W 914 " -- C,W O,S

• 200

.04 I.. E.• nd H. D. do 1952 39O ) J9<l W 914 " -- C,E O,S
Hllalll

See 100tnote lit ('nu u( table.



Tobit.! 3.--Records of ....ells and sprlnRS, HontDgue County--Contlnucd

Cluing Wolter level

0." Depth 01811- Depth "Lner- Altitude Bela.... Method U..
\oIell (Nner Driller ,_. .r eter (ft) bear- of land llind - 0." or .r .r Relllllrk.

plet- ....ell (tn. ) 1'1 surface surface lIIeasure-cnt lift ....ater
,d Cft) unit Cft) datum

(ft)

19·09-605 J. It. Uloyl", Earl Cambllng 1955 100 , 100 W '05 10 .. J,E, 0 Water sand reported at' ?O·IOO ft.
)/4

• '0' II. Ii, 110.. Jack McBride 1934 352 5·1/2 352 w 871 " .. C,E, D,S
1/,

· '07 L. It. Campbe 11 d. 1947 )1' , )1' W II) SO .. C,W D,S Watl!'r sand reponed lit 354·)70 ft.

• '01 w. A. Pa rr Juke Btackwell 1949 160 , 160 w I .. 25.4 Sept. 13, 1963 B," D,S

• 101 J. A. Suley Jock HeBride 1938 125 7 125 W '" . . .. C,w S

• 10' F. T. Lccp~r do 1940 'D. • 'D. W '0' 103.2 Dcc. " 1963 C,E, D,S
)/4

• 10) W'lmJ!r Suly .. 1911 520 , 520 W "" '0 .. C,E, D
1/4

• 80f, do Jack /ok:Bride 1936 520 , 520 W 877 50 .. C,W S Casing perforations reported ot 480-500 ft.

• '01 Harold and w. rren .. 1956 100 4 100 W 895 '0 -- C,W D,S
Seay

• '0' L. A. Hltche 11 _. Richardson 1963 .,. , 158 w 888 85.7 Apr. 22, 1964 C,W S

• 10·201 N. H. mller .- HeGre.... 1920 150 , ISO W 854 50 .. C,E, D,S Water sand reponed at 140-150 ft.
)/4

• 20' Mu. n. C. Cordner, Jllck HeBr1.de 1944 '" 7 '" W 887 60 . - C,w S
S, •

• 20) Jack Kid ....ell John Settles 1920 tl2 , It, W 888 20 .. C,W D,S

• 301 Billy Hitu Doy 1e Thomas 1945 30) , 30) W 88' 40 .. C,W D,S

• 302 Scatl Phillips Arthur Pennmooney 1955 '"
,

'" W 88) .. .. C,W D,S Water sand reported " 294·297 r<.

401 KoHdy Seay Doyle Thomas t956 250 7 ISO W 851 20 .. C,W S Water sand reported " 230·250 rL
5 'SO

• t,02 do do 1960 ISO , ISO W 849 30 .. C,W S Water sand reported " 135-150 fe.

• 40) .0 .. 19)8 SO , 20 w 860 (+) Aug. ", t96) Flo..... S lola tel' sand reported " 20-50 rt.

~ ~O4 do Jock McBride 19)9 '" ,
'" W 821 (+) do C,W S Water sand reported " 2/'O~26) ft. WC!II 210 I.

1944 Nocona report.

• 405 do do t9tol 240 , 240 W 804 (+) do Flo..... S Water sand reported It 222-2to2 ft. \oIell 23 In
194/, Nocona report.

SOl Mn. Joiatt' Ret'll Boyd Burllett 1951 " , 85 W '08 40 .- N N Water sand reported ot 65-85 rt.

Sl'C rllOlnl.lt.· 8l ('nil or lohll'.



Table l.--~c.ord. of wells and ,prlnll:s, !'\;mtlp;111! County·-Contlnued

Culna \tiler level

Da« Depth ClllII- Depth Iobter- Altitude "I~ Method U••
Well Ownl'r Driller ,~. of eter (lL) bear- of land land- O"" ., ., .f RClII8rk.

ptet- well (In. ) I". surface surfll.ee .easurement I Ht \lDter
.d ([t) unit (ft) dntla

(ft)

/*19-10-502 Hrs. 8e•• le CUnt Jack 11l::8rlde 1946 250 .. .. W '01 80.7 Aug . 23, 196) J,E a,s

• 50) E. 8. lIenson Jnkt' 8lack....ell 1959 77 .. . . W 'D) ]1.0 Aug . '6, 1963 ',H 0 Water sands reported It )7 nnd 62- 75 ,,,
SOl. Wlliard CdK,by Doyle Thomal 196) 550 10- )/4 500 W?,C .., J7 .. C,W S Forlrer "" test converted <• ""ter well., 550 Cuing perforatton' nporUd u 530-5t.5 'to

• 50' d" do 1963 700 10- 3/t. '" W?,C 84. ,., Aug. 27, 1963 e,G, 5 ForlDer 011 telt converted " watll'r wl'll., Cas lng perforattonll reportl!d " 580-tllO ft.

'" do .. .. SprtnB .. .. A 830 (+) . . Flow. N Reported I y flo.... s durln~ WN we/HIH,r .

S07 do .. .. Sprlng .. .. A 830 (+) . . Flow. N 00.

• SO, Sudle StOlJe Estate .. 1928 100 • 100 W '89 Il.l AUI· 28, 1963 ',H a,s

• 50' Wicht tl River Jack !il::8rfde 1946 ISO 7 ISO W '" .. .. C,E,

_

Oil Co. 1/2

• 510 W. H. Varmer .. 1961 '50 5-1/2 2S4 W ,as 37.7 Aug. 30, 196] C,E, D,S Water sand, reported It 197-198 and 222-Hli
)/, f" Water level mealured In abnnuonfd well

10 fL west.

• 511 M. C. Swejjrln~en .. .. " ,. J2 A 901 18.) Sept. ,. 1963 C,W 5 Dug well.

• '" do .. L923 79 , 79 A?,W ." 21.0 do JJE, a
II'

m Mrs. A. W. Colelllo1n Do)'le Tholll8s 1955 '10 , '10 W 89' 70 .. C,E, a,s Water sand reported /1[ 390·410 ft.
3/4

'" do . . .. Spring .. .. A,W? 880 (+) .. Flow. S Reportedl)' flows durlnp; wet weather.

SIS do .. .. Sprinp; .. .. A,W? '80 (+) .. Flow. 5 00.

• '" Chrl. U.o 1ton Ha rye)' TholMs 19(,0 '07 6 207 w '" .. .. C,E, a,s
1/2

'" Cr",n.h.w f..t.tf~ Jllck McBride 1940 ,as , 2as W '" .. .. C,E, N",
· '" H..... R. L. Wlntl.'r Doyle TIlomas .. 230 , 230 W .84 80 .. C.E, a,s

)/,

'" JAck Cra i n .. IlJjl '"
,

'" w 90' 13 .. C,E, a,s Waler sand reported /It 385-)95 [to
3

.OJ JIlIJll." R. Roper Hllrvc)' TIlOrMS 1961 230 , 230 .' 911 7!- .S SOpt. 20, 1961 BJIl 0,5 Water sand reported at 22S-230 ft.

60f, Clayton C. Mcnll ... o .. 1910 " • " W '" 30 .. c,E, a,s",



Table 3.--Records of \lelia and springs, Montague County--Continued

Casing Water- level.." Depth Dialll- Depth Water-- Altitude 'BeLo"," Method U..
Well OWTll:r- DrUler ,~- .f eter (ft) beBr-~ of Land land- Do" .f .f .f Rcm.arks

plet- well (in. ) log surfare surface measurement 11ft W3tCr-
.d (ft) unit (ft) dat\JDI

(ft)

19~10-605 R. W. Jones Harvey Thomas 1952 )l5 , )l5 w ." " -- c,r, D,S W!lter sand reporteu al 287·315 rL
ll3

606 V<,ster I-kllsbee -- MeNaw 1940 lJD 6 lJD W 920 " -- t,E I D,S W!lter sand reported llt 92~ 100 rL
3/'

• 607 Bob Weaver Boyd Burnett 1940 180 6 IgO W '" 99.0 Sept. 1S, 1963 J,E, J)

1

• 60g David Sappington Doyle Thomas 1958 2" 7 '" W 930 -- -- C,W 0 Water sond reported " 230-254 r, .

• 60' A. B. Co rdwe II Wosh McGrew 1935 102 6 102 w gsg 19.5 Sept. 1S, 1963 B,lI N Water sand reported " 99·102 r, .

· 610 do Boyd Burnett 1949 29l 7 268 W 8Sl II -- C,W D,S Water sand reported " 264·289 f<.

• "I W. L. Hightower Wash HeGrew 1938 157 7 30 W '" 60 -- C,E I D,S Water sand reported " 140-157 rL
6 157 1/2

• 612 L. R. Sa....ytJr -- 1939 l27 6 127 W 9lJ 120 -- C,W S

• 613 d. Jack HeBride 1953 265 7 265 W 910 '0 -- t,E I O,S Water sands reported at 127-112. 230-235, "od
I 248-263 Ct.

• "4 Lee Ashcraft Jake Blackwell 1957 [60 6 [60 W '" 40 -- C,E, D,S Water sand reported " 150·160 ft.
I

• m Jack Davis d. 1952 l33 6 III w '05 38.8 Sept. 26, 1963 g," D,S

• "6 G. T. Pults d. 1958 100 6 100 w 8g7 27 -- C,E, D,S
1/2

'" Jnck Crow d. 1960 Ig5 6 185 w 887 52.3 Sept. 30, 1963 Cf I E, O,S Water sand reported at 168·182 fL
1

"g w. V. Watera Doyle Thomas 19f>2 305 7-1/2 30' W '0' g5 -- CI E, ° Water sand reported at 288-300 ft.
1/'

701 llnrdy Seay -- -- '0 6 '0 A ?IW '00 30 -- C,W D,S We 11 22 '0 1944 Nocona report.

702 d. -- 1943 70 , 10 A?,W g" 30 -- C,E I D,S Water sand reported at 10-70 ft.
1/2

703 d. Doyle Thomas 1960 50 g '0 A1,W 92l 18.1 Aug_ ", 1963 C,W S Water sand reported "' 40-50 ft.

704 d. Jock McBride 1940 390 6-7/8 390 w 827 (+) d. Flo....s S WattJr sand reported at 312-390 ft. Well 25
lo 1944 Nocona report.

705 II. B. "'" -- -- 1'0 6 l40 W g40 -- -- C,W S

706 W<,ldon W. Porter Jack McBride 1949 452 7 452 w g41 (+) ~'ar . 24, 1964 flo....s S Water sand reported at 340·450 fl.

S"e footnote at end of ubi".



Ca 51 n~----:- WAur I('vol

D.>" DClpth Diam· Depth WIi u!r+ Altltudt! Belolol Method U..
W~'I t Chm\!r Orl11 ... [ ,~. of eter ([t) bear- of 1.nd land- .." of of of RCm.lrks

p let- IoIllll (In. ) f08 lurfaco llurfflc:e m"lllUl"(!mt!nl 111 t 10/" tel"
,d crt) unit (ft) datum

(ft)

19-10-707 II. 8. K:lu Oo)'h: Thomas 19b) m 9-5/8 m I.',e! 85~ (+) AI'r. 22, 1964 Plow. S "'oter sand repurted " ]"b·Jb.:. and 5If-516
f' , Forllll'r oil tl'lt cHWertea to loIau'r 101011.

* 801 Johnny Carmlnnt I do 1958 10' 7 20' " '" 105.2 Aux, 22, 19b] C,E, U Wnter sand reparted " 192-205 fL
3"

• '02 L. C. Coker do 1955 '"
_. -- " m 4 -- J,E t D,S W,jtter sand n:poned n Ht'-28) fL

lIt.

* '03 C. R. ~tlIlY -- 1948 " -- -- A1,"" '" -- -- C," S

• '0' do Jake 81ackIJeli 1958 '" .. .. " 919 10<> -- cr,E, S Water sand reported at 2':'5-21:15 f' ,
1·1/2

.05 Chris Uselton -- -- 20 -- -- A ,ton '" -- -- J,E, D,S Du~ We ll.
1/2

• '0' I. H. Copilland Doyl!) Thomas 1952 30O 7 300 " "0 60 -- C," S

'Dl Nathan £. AltrtoJ do Ig.:.1 '" -- .. " 90J 13.9 !i.ll)' 14, 1964 cr IE, D,S
1

• 902 C, M, Hendrlcb Jake 8lack--·... 11 19~2 110 6 liD " 897 ,. -- J,E, D,S W"ter 5.Bnd re'pgrtl:d ,ll 100-110 fl.
112

* '03 TravIs S. L<mo Ju:1t HeBride' 1<156 180 , 180 " 902 69.1 Aug. 22, 1963 C,f, D,S
J"

I' 90t, 1I01ol,£l rd Pa 1no Boyd Burnett 1950 1>0 , '05 " 89J '0 -- J,E, D,S
3/'

• '0' Ro, Duncan -- .. " 6 " " .96 )1.6 Aug • 21, 1963 B,II D

• '0' do -- -- 100 ,
" " 896 -- -- C," °

• '07 J. T. Thompson -- -- 125 , '" " '0' n.4 AUK. 26, 1963 J,E. 0,
• 11-101 .... ' J. C. Hay• .. HcGreIJ 1~20 19O , 19O " '" 3O -- C," °
• 102 Mrs. H. F.Wllton -- 1910 19O 7 70 " .53 2 .. C,W S

6 19O

• 'OJ John 11,1 rpcr Oo)'lc T'1or:llls 19H lJO 6- 5/8 230 w '" '0 -- J tE, D,S Water sand repor~~d at Z10-2J0 ft.
1

• '0' Floyd Be~h'\' Wosh HcCl"elol 191 J '47 , 135 " '" t15.8 Oct. 17, 1963 C,E, D,S
1/2

10' \..cilley Comb. Llf»' Ie TholMs 1945 250 6·5/8 -- " .81 .. -- C,t:, D,S \o,'.tcr Sind reported Dl 230-250 ft.
11)



Table 3.·-Rccords of ....ells and springs, ~klntague County·-Continued

Casing l.la ter level

"co Depth Dialll- Depth l.la ter- Altltude Below Method U"
Well Owner Dri ller com- of eter (ft) bear- of land land . "co of of of Remarks

p let- ....eU (in. ) iog surface surface measureltlent lift 1.'.1 ter
,d (ft) unit (ft) datum

Cft)

19·11·201 S. J. Young Doyle Thomas 1946 200 • 200 w '09 80 -- C,E, D,S Water sand reported at 185-195 ft.
3/4

lOt II. D. Brandon Harvey and Edl.'ard 1963 224 1 134 W 880 5B .2 Feb, L1, 1964 S,E, D Water snnds reported at 117-118, 125- 110, and
Thomas 5-1/2 '" 1/2 198·223 'L Well deepened to 224 fL

• 302 B. R. Bowling lloyd Burnett 1964 140 5-112 140 W 851 28 -- J,' D Water sand reported at 122-DO fL
3/4

* 401 Joe B. Brown -- 1938 160 , 1'0 w '18 -- -- C,W D,S

• 402 Glenn O. Wllson -- -- 60 48 60 A,W? '67 17.3 Aug. 2, 1963 J,E, S Dug well.
1/3

• 403 Miss Lula Bouldin Ed....llrd Thomas 1962 261 5·1/2 261 W '" " -- S,E, D,S Water sand reported at 250-267 f' .
1

• 404 Mrs. John N. Lee Ashcraft 1954 90 -- -- w 960 -- -- J,E, S
Bellah 1/4

• 405 John Weallcr Jake Blackwell 1958 109 5·1/2 109 w '" 11 -- J,E, D
1

* 40. E. L. McNabb ,. L. McNabb 1930 20 60 20 A 963 11.5 Aug. " 1963 C,W S Dug ....ell.

• 401 L. R. Sa....yer Jack McBride 1954 212 1 212 w 981 60 -- C,W S Wa ter sands ["eported at 205·220 and 246·272
fL

* 408 Cecil Keck Doyle Thomlls 1958 325 1 325 W 901 80 -- S, E, D,S Water sand reported at 258-322 f' .
1

* 40' O. M. Mo1sbee, J •. Jake B1ack....ell 1956 90 • 90 w 900 3 -- J,E, D,S
1/2

410 do do 1951 90 • 90 w 89' '.3 Oct. 2, 1963 J,' D,S Water lelleJ lIlCasured In ....e 11 • ft ....cst.
[/2

411 Charlie Molsbee -- Blackburn 1944 .3 • .3 W 924 30 -- J,' D,S
1/4

• 412 O. T, Moisbee Jake Bll,lckwetl -- 190 • -- W 901 60 -- J,E, D
1

• 413 Wayman Tipton do 1952 100 5·1/2 100 W '24 35.8 Oct. 22, 1963 J,E, D,S
lI2

• 414 M" • Pearl Moisbee Jack McBride 1940 210 1 -- W 89' 50 -- J,E, D,S
1

• 41' R. D. Teasley Dennis Paine 1949 I" 6-5/8 19. w 910 l5 -- C,W D,S

See footnotes at end of table.
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Tabl4:.' 3.--R~cord. of well. and aprings, Honugue County--Contlnued

Cuing \./.,lter level

D", Depth Dlam- Oepth W,Her- Altitude Below Method U..
\.Iell Owner Driller COlli- 0< oter (ft ) bear· of land land- o." 0< of of Itelllilrk.

plot- woll (in. ) ". surface lurfnce mellluremen L Ii ft wllter
,d (ft) unlt (ft) datum

(ft)

19·1l-t.16 T. P. Skinner Doyle Thomas 195/, 229 • '" w 922 -- _. C,E, D,S
1/2

417 Itu. !U lie t'bhbe do 1955 252 • 252 W '24 -. -- C,E, D,S
'/4

'01 Fred Silmon Jlck HcBride 1949 280 1 40 W "0 -- -- C,E, O,S Water sand reported at 200·280 ft., 280 ,
.0' C. II. Foo.hee -- 1870 24 -- 24 A 8Sl -- -- C,W S Dug \oIf!IL

.0' do Ooyl4:.' and Harvey 1940 '.2 , ,., W 921 45 -- C,E, D
Thomas I

.0' C. It. Rullell -- NcNew 1928 '90 1 180 W ... 51.5 Feb. 10, 1964 C,W D,S

.04 do Doyle Thomas 1959 1.2 10 '0 W BS7 (+l Feb. " 1964 Flow. S Water sand reported at 100·162 «.
1 10O

701 City of MacoN -- 1944 727 8-5/8 ••0 W,C? • 90 206.l Nov . ., 19410 • • Water sand reported " 662· 1St, f<- Well • "1944 Nocona report. Original depth reported
780 «.

702 do -- -- ,.. -- -- W 9O. -- -- • • We tel' send reported " )75-388 ft. We II I ,,
1944 Nocona report.

10' do -- 1926 712 • .- W,C? ." 268.5 Nov. 17, 194t, • N Water land reported III 682- 7010 f, • 101... 11 2
"5-1/4 -. 1944 Nocona report .

104 do -- 1926 .00 -- _. W,C? ''0 -- .- N N Wet! ,
" 19104 Nocona report .

70' do -- 1926 .00 -- -- W,C? .90 -- .. N N Well 4 "
19410 Nocone report .

10. do l.ayne-Texas Co. 1921 ." -- -- W,C? .., -- -- N N Well 10 in 1944 Nocol\ll report.

• 7Dl do -. 1942 '00 -- -- W,C? '" l06.S Nov. 19, "'" N N Well •" 1944 Nocol\ll report .

70. do .- 1938 m • -- W,C? .., 320.7 Nov. lb, 194,(, N N Well ,
"

1944 NOCOM report.
6· 5/8 --

10. do -- 1938 '" -- -- W,C? 92S 182.0 Nov. 1O, 1944 N N WeU 7 " 1944 Noco"" report. Orl.1nal depth
reported .(,26 ft.

110 do -- 1939 422 .- .- W,C? 92S 140.9 do N N Well 8 " 194,(, Nocona report . Origlnal depth
reported 508 <<-

111 do Kingery Bros. 1950 710 -- .- W,C? ... -- _. N N Completed as water well frOlll abandonod 011
test; water well now abllndoned.

712 do -- 1951 -- .- -- W,e? 961 -- -- N N Do.

m d. ThomlU 60 Hc:8ride 11).(,9 ... -- -. W,C? 96' -- -- N •
Sce footnote at end of Labll!.

•



Table 3.··Recards of wells and sprin~, Hont4Rue County--Continued

Casing \bter level

0." Depth Dialll- Depth Water- Al t itude Below NI'thad U..
Well Owner Orlll<:r ,~- of eu~r (ft) bear- of land land- o.'le 0' 0' 0' R(Olll.:1rks

pIet- ~ll (in. ) '0' surface surface mellsure..ent II rt 1.13ter
.d (Ct) unit (ft) datum

(ft)

*19-11-714 Wo Ilace K. MycTi Field ond Thomll. 1958 38' 8~5/8 42 w 973 210 -- 5,E, 0 Water ".:lnd. reported lit 2)5-250 :lnd 350- 385
7 38' 1-1/2 ,,, Reported yield IIpproxlJr.1Lely I) gplll.

• 715 J. H. Land -- 1957 67 6-1/2 50 w 971 7 -- J,E, 0 R<:porLed yio Id approxllMtely I. ~plll.

1/2

• 11' do -- 1957 167 4-1/2 150 w 971 7 -- J,E, 0 Reported yil!ld lIpproxt,m.1lely 2 Rpm.
1-1/2

• 117 do -- 196) m 6-1/'l 150 w 971 1 -- J,E, 0 Water .land reported .Ill 96-128 £t.
1-112

• 118 w. H. Patterson Jak. BlackYel1 L959 ISO • ISO W 9.9 30 -- C,E, 0
113

• 119 N. C. field field and ThON' 1954 275 7 275 w 999 80 -- 5,E, 0 Water und reported at 2GO-275 rto
314

• 720 Mr,. M. H. Ctlbert -- -- 128 -- -- w 994 -- -- C,W D

• 721 O. M. AUhon N. C. Field L951 138 6-5/8 138 w 970 -- -- J,E 0
1/2

127 Joe B. Brown Roy Berry 1935 19 " 19 A '" 9.9 Aug. I, 1963 C,E, , Dug well.
114

• 123 J. B. SUllIpteR -- 1941 220 , 220 W 961 94.9 do C,W D

• 724 Otto !'\!nasco -- 1810 " -- -- A,W? 981 23 -- J,E, II Dug well. Reported yicld approxlmiltely 2 or
'13 ) spm.

• 725 Ruth and "'" Boyd Burnett 1940 '43 7 .0 w 980 -- -- e,E, 0
Davis 5~ 1/4 24' 314

• 72. Mrs. C. H. Un Jack Hearlde 19t.1 230 -- -- w 998 106.3 July 31, 1963 C,W 0

• 127 H.... P. ,. ....h P. P. Le.h 19l1) ,., 7 ,., W 991 -- -- C,E, 0
3

• 128 Nathan E. Allred Edward TholMa 1961 "0 7 224 w .,0 137. 7 July )1, 1963 C,E, 0 Water lind reported at 2J5~261 rt.
5-1/2 "0 1

129 A. N. Arve.on -- ThON' 1946 163 8 163 w 961 '5 -- C,E, ,
1

• 130 Aubrey Charles Edward Thollll, 1961 '" 10 63 W 99' 1'0 -- S,E 0,
'"• 131 C. H. foolhl't! -- Underwood 1907 "

,
" A,W? 971 20.0 Aug. '. 1963 B,II 0

HZ T. L. Priddy Jake Rll1ckwe II 1956 '" • '" W .,. 16.6 do l,E, 0 W,ner IPnd reported .t 150-155 rt.
1

SeC' footnote at cnd or toblt'.



V>
N

T;3blr J.~-Rl"c:ord!l of "'l:11s and sprl",~,. }bntll~ul" County--Continul"d

Casing W,lt;.:r Il.'vc 1

0". Depth Dialll- Depth Water- Altilude Below '1Hhod •••'IIell Owno:!r l)r II I~r ,_. of eter (ft) bear- of land land~ Date of of of Itellll:lrks
pIet- well (in. ) ,'. surface surface Ile.surelll~nt lift W3lcr
.d eft) unll (ft) do t ....

Cft)

19~11-7J3 VI rglnl. .... lloyd Burnott 1954 313 4 280 " 1,010 .. .. C,E, 0 'IIater IHlnd reported at 280·] I 3 r, .
Jnhnson I

• '" J, 'II. Marshall Reflle Clb.on 1951 420 , lSO " 1,_ 106.8 Aug. " 1963 S.E, 0 Watt'r "ands reported at 250-]00 lind 400~t.20, 420 J-l/2 f' •

• m Boyd Bu rne t t Boyd Burnett 1950 t.O 4 "0 " '0' 89.3 do C.E, 0 Wlllor londs r(Oported at 140~ 180 fL Wntl'r
)/4 uled I, It'll ther tanning.

• 136 E. T. lIoneycutt .. .. 21 24 21 A "2 '.1 Aug. ,, 1963 l,E, S 01.115 \oil! I I •
I/Z

• 137 T. 8. Cunningham .. .. lS .. .. 10,'111 991 20.1 Aug. 8, 1963 1,E, 0 Do.
l

• 118 P. M. Hartin lack HeRride 1948 150 , 150 " 97t 15 .. C.E, 0 Wiler nnd reported " 135· 147 [, .
l

• '" EI181e Skinner .. Blockburn 1952 72 , 72 " '43 .. .. C," S WlIter IIIlnd reported at 60-72 Ct.

• 140 Lee Ca rdwe 11 .. .. SO 5 '0 " 944 " ., C," 0

• '" J,ck Hercer Thollloll .... HeBddl 1951 516 , 247 "'.C1 '43 .. .. S,E. 0 Walar ,Ind reported at ~84·516 ft.
4~ 1/2 484 5

· 7t./. VI rIle VLneyard Edwll rd Tholllll, 1959 280 , 280 " 'DC "0 .. C,E, D,S
)/4

• 14) Hn. Joe Senton B. A. Harry 1947 325 .. .. " '66 '0 .. C," S

• 144 CllIude Undervood Jake BI.clNell 1949 III 8 " " 9S5 12.8 Aug. " 1963 C," D,S, III

• 145 Newt Cllry Newt Clary 1940 '8 12 ) A.W1 .69 12.2 do B," D,S Reportedly dug wI. th hand auger.

• 7t.b John E. Zachory Ed....ard nlOlllDl 1963 U5 , 115 " '62 .. .. C,E D,S Wo t(!r ulld reported " 100-115 f' . Repurled
yie Id ,. RpIII.

• 747 C. A. Rlch;3rdson .. 1951 285 , ... " .81 88.6 Aug. 21, 1963 J,E, 0
I

,,, Boyd Bu rne t t Wash I1l:Cn...... 1948 80 , ... W 922 23 .. " "
• 14' J. II. 110"('.11 .. BIlickburn 1948 85 , 85 " ", 26.8 Aug. 21, 1963 B,M D,S

• 150 Krll. Eula ,. -. 8hc:kwe 11 1947 " 66 " " 911 21.6 do 1,E, 0
HeGuI re 1/'

7" Boyd Burnett Boyd BUrl'lCll 1938 34 , ,. A,W? 'DB 10.8 do " "
752 J. E. A. Burnett do 1947 185 8 ,

" 931 )8.2 do ,
" Water reportedly became. saline about 1952.,

'8' Abondoned 1958.

So:e footnote It end of tabl ....



T~bl~ J.·-Rccord, of w~lls nnd springs. Honto~uc County··Contlnu~d

C..I n~----:- Wa ter level

Oat.: Dup th Dlalll- Dl;!pLh Water- Altitude Below Method U..
WeU Own.'r Drlll"r ,~- of L'ter Crt) benr· oC land land· l).lte of of of Rcnw rk.

plct- well (In. ) Ing surface surface melSUrL'ment 11ft waur

" (ft) unit (ft) dn tum
(ft.)

19-1I·75J J. E. A. Rurnet t -- Rugl.'rI -- 800 8 -- W,C? 91g -- -- N N Abnndoned dOllll',tlc w(>11, R~partcd once UIIl;!d
III water ,ullPly well fo' oIl-well drlllin~

operotlanl.

• nt, 'n Wash I1I.:Crcw 191) LSO , LSO W 92' 40 -- C,W O,S

• '" Hrs. Penrl YOIIO! 'n 1938 175 , -- W 914 -- -- C,W O,S

• '" Gc t tel McCoa 1 -- 190'5 17' , -- W ,,, -- -- c,w s

'" L. C. Ne... ly -- Blackburn 1958 \4' , 14' W 88' 61.8 Aug. ", 1963 N N Water reportedly ~c.me ,.line in 1959.
Ablndonf'd,

• gOt Hn. Jot' Benton e, E. Rlchlnl.on -- 347 4~ 1/2 347 W "g '0 -- C,W S

0 901 Roy Pollock Jlke Bllc~ell "50 )J2 6-112 200 W m 39.8 Feb. 13, "64 Cf ,E, O,S Wltel'" sand l'"cported lit )18-))2 ft. fresh
5-1/2 )J2 )/4 W,llU!l'" reportl!'d It 450 lind bOO ft In nearby

otl tut,

0 12·101 O. H. LDne Doyll" Thom" 1958 287 7 ISO W 927 90 -- C,W O,S

0 102 Pete u.(' Iton Edward Thoma, 1960 238 7 186 W 927 '0 -- c,£, O,S Wntllr londl reported tit 75-97 ood 190-235 ft.
5· il2 '" )/4 Fre.h watt'r und. reportt'd In 011 tCIL at

130.2lo0, )20.loI0, lind 580·6lS r, • npprllld-
lMu!ly I mile north"'l.'lt,

103 do do 1960 '0' -- -- W 927 '0 -- N N Wnter ,lInd. reported lit 70-101, 211-265, ond
282-]02 h. Abondonl'd.

0 104 Mn. Ad" Miller -- -- 204 , 204 W 864 79.5 feb, 10, 1961o C,W O,S

• 201 II. H. Durham J.ko Bbc::kwell 1946 '" 7 15 w '" 100 -- J,E, O,S, '" t

0 401 L. D. Godwin Field. and Tho~. 1960 285 7- 1/4 285 W 920 24 -- J,E, O,S
I

0 402 c. R. lWed Ooyl0 ThOIMI 1962 225 7 180 W 1,002 126.5 "",. " 1963 S,E, O,S WaLf'r land u:ported .t 200-225 ft.
5-1/2 225 )/4

40' A. II. GodWin do 1957 m 8-5/8 65 W ,.. 105.9 Feb. 7, 1964 S,' O,S Water ..ndl raported It 48·58 and 185·225 ft.
7 225

• 601 Midland 011 Co. -- 19S7 112 , l12 , 884 76.7 Mo, 7, 1964 J,E, O,S
1

0 602 II. J. Tl!rry lI.rvey ThON' 1962 14' 7 '0 , ,.. 105.8 OCt. )0, 1963 J,E, 0 Water IOnd. reported at 20-)0 and 140-145 ft., 14' '/4

0 '0' Hf"s. Mlnnte Cannon Edward Dnd Doyle 1962 160 7 )) , '48 -- -- C,E, O,S
Thomll. , 150 ,

See footnote l;It enu of tolblc.



Ttlblt> J.-.R/'cord. III w{,II" and sprln-:s. Montlll1Ul' County·-Cnnllnucod

Cluln" lo.'.l tel' leve l

Dat~ Depth Dlalll- Depth Woller- Ai t Hude Selow Method U..
Well O\tIll!r Urlller ,..- of cter (ft) bcar- of land land - Date of of of RClIIlarks

plet- well (In. ) "B surface surface 1II{'4suretacnt 11ft W.'lter.. (ft) unit (ft) datulIl
(It)

*19· ll·6()1, Cont In~nl4 l Oi I Cont i nenta I Oil 19JO '00 7 '00 K,W1 .., -- -- C, E. D,S, Reportud yluld approxlmately 8 ~P,",
Co. Co. 2 lod

• 701 L. L. Nuwland -- -- m 12 m W '" 91.7 Dile. " 1963 S,E, O,S
"4

• 702 A. J. Godwin Ed""a rd ThollllU 196) 110 7 '4 0 '" 25.1 June 6, 1960'. J,E, O,S W4ler IGnd reported at 90·100 £t.
5-112 110 1/,

• 70' O. M. Go Idsm! th -- B111ekbllrn 1958 230 6 230 0 '" 4O -- J,E, D,S Wiler lind reported at 225-230 fl.
1

• IJ·IOI A. R. Aljee Jah BI::aekwel1 1958 187 6 187 0 868 160 -- C, E, D,S
1/2

· 102 O. A. Kln~ do 190'.8 120 7 '0 , 886 102 -- C,W D,S Wp ler land rl'pnrted " 108-120 ft. Ill!portl,ld
6 120 wuk supply.

• 401 Sci t~ 6 COml'gyl 51':' i tt & COIl\(l8Y$ 19J8 20' 7 20' K 888 100 -- C,E, D,S, Waler /lDnd reported "' 145-205 f ..
Oil Co. Oil Co. 1 Iod

• 11-201 ,..... Joe Benton E. E. Rirh(lrdson 1947 317 5 JI1 w 930 156.1 Nov. 21, 1963 C,W S Wllter s.nd rl'ported at 276-317 f ..

• 20' do B. A. Hlrry 1948 '1O 6-5/8 '" W '" 108.8 d. C,W S

• '0' d. -- -- '1O -- -- W 860 -- -- CJE, D,S
1-1/2

• '01 B. C. Lovette Doyle nlOIlElS 1957 m , m 0 871 49.4 "'.. 21, 1'''' C,W S WI ter land reported at 180-220 ft.

• '01 M". Joe Benton -- -- 225 6-)/8 225 0 863 -- -- C,W S

• '02 d. -- -- '00 , 250 W,C1 880 44.4 Nov. 21, 1963 C,W S

• 601 Gold-8urg Indepcn- -- -- 114 -- 114 0 '" -- -- CJE, D,' Reportedly furnllhel water to schoo I of about
denl School ,/4 50 students.
DISlrlcl

• 602 WUburn Cross Doyle nlOIll". 1952 m 6 m W 960 60 -- J ,E~ D,S Water I.nd r~pol'led It 215-225 ft.
'/4

• bOJ II. C. Lovette Ed""" rd Thomal 1963 m 7 '" W 95O '0 -- C,E, S Water lands reported at 68·85 and 180-210 ft.
1/2

I· /01 WI lburn Cru!oSl -- Hlmt/.'r 1954 341 6 )41 0 '" l' -- C,O S Water lind reported at 300-34 t r, .
• '01 City 0)1 80\l1e Doyh' TIh)lI1lS -- )60 8-5/g -- 0 '0' (+) "', . 21, 1964 Fiowl N Wa tel' land re po l'led " J20- 360 fL Forlllllr

7 -- public Iupply ""etl.

.02 do d. 1953 -- -- -- 0 '" -- -- J,E D,S

S(·~· IOOlnote I,lt ~'nd of tabh'.



Table 3.--Records of wells ans springs, I't:!ntague Counc)'··Contlnued

Casing Wa ter level

Oa<. Depth Diam- Depth Watet- Altitude 8elow !'telhod U••
Well ",,"OC Driller COlll- o[ cter (ft) bear- of I"", land- "'" o[ 0' 0' Remarks

pler- well (in. ) 10' surface s\ltf<1ce measurement 11ft water
.d (ft) unit (ft) datum

(ft)

19·17·903 Cit)' of Bowie Oo)'le Thomas 1953 187 7 187 W '0' -- -- N N Water sands reported " 12-22. 90·123, .od
134-182 r, .

'04 do do 1953 260 7 260 W 9J5 -- -- N N Watcr sands reported at 1l0-1 4O, 184-198, nnd
214-258 [,-

18-tol B. C. Lovee te do 1962 180 7 -- W '85 50 -- C,E, D,S
1/4

0 102 do do -- 400 , 400 W 855 (+) ...". ", t96t. Flows S Former 011 test converted to \·Iater we II.
Water sand re()Orted at 350-400 ft.

10] N. ,. Hamil ton Jack McBride -- 370:1 7 370 W 870 15 -- C,W N Water sllnd reported " 315-370 ,'-
0 104 Weldon Porcer do -- 350± 7 -- W 852 (+) Hoc. 21, 196t. Flows S

0 201 A. N. Arveson -- Thomas 1950 160 , 160 W '0' 140 -- C,E, D,S
]/4

0 202 do Thomas and McBride 1945 270 -- -- W 910 140 -- C,W S

0 20] do -- Thomas 1952 ]00 , 'DO W 920 -- -- N N

0 204 do do 195 ( ,.5 , 165 W 930 -- -- C,w S

0 205 Jo. PI ppin Jock Hc:.Bride 1948 275 7 275 W 940 70 -- C,E, D,S Water sand reported lit 235-275 ,,- Fresh
I water sand reported at 580·610 " in 01 I tCSt

about 1/2 mile southwest.

20. Hannah Ki rby do 1946 270 7 270 W 970 70 -- C,W S Water sand reported ., 235-270 ,,-
207 Johnny Carmlnati Doyle Thomas 1963 390 7 '90 W 945 75 -- C,W S Wilter sand reported ., 350-390 [,-

0 ]01 E. T. Honeycutt Harvey Thomas 1934 20. • 20. W '" 84.8 Aug. 7, 1963 C,W S Water sand ro,"!ported ., 200-206 [c-

o ]02 Frank Hartin -- 1920 2'0 • 280 W '" 100 -- C,W D,S

0 '0' Johnny Carminatl Doyle ThOlNlS 1945 145 7 35 W 950 40 -- C,W .D,S Water sands reported at 45·50 and 138-145 fc., 145

0 '04 J_ C. Oyer -- 1948 280 -- -- W 902 -- -- J,E, 0
I

'05 S. o. Howard Frank Wood at I Co. 1951 219 1 219 W 940 41.8 Hoc. 5, 1964 N N

JO. do Boyd Burnett 1949 222 • 222 W 910 5_' do C,W S Well reportedly flowed until about 1953.

401 "erIMlI G. Hea rd Sam Horrison Drlg. 1952 -- -- -- W 915 (+) Oct. " 1963 Flows S
Co.

See footnote at cnd of table.



TabL" l.--Rccnrdll nf 1.'.·111 and SpriOl!l'. ~loJnl"~lIl' Cllunt\,--Clltltlmu',j

Casing Wa t~r level

D«. Depth D{alQ- Depth WoHer- Altitude Below NeLhod Cse
'-"ell (h.·ncr Urillcr ,~. or cter (ft) bear- of land hnd- D". ,r or or Rt."",rk.

plct- \Jcll (in. ) ,'. surface surface IIlcasurcmi!nt 11 ft W,J ttlr
.d (ft) unit. (ft) da tUtll

(ft)

19- 18-402 Hrs. Odes.a Yowcll M.1nhall Pipe 6 19'.9 .. '0 .ll '-".C? .., (+) Nov. lJ, 196) Flow. S Abandoned 01 I teu . Ha'e or fresh ~Ilter
Supply c.titroted from ulcctrlcal survey Il t 860

"below surhre.

40J E. s. Johnlon Om:!hundro O{ I C,. 1945 ". .. . . " .14 IS .. C," S

404 Cordon Heard Edward Thomas 1961 20' 7 20' " .., '0 -. C,W S Water sand reponed lit 165-205 rL

40' Jllmes Henry R{eha rdson- Henry 1961 220 • 220 w .., 40.1 "" . 31, 1964 J,E, D,S Water reported at :!ll.-220 (t.
UrlK. Co. 314

4" Weldon POrter .. .. m 7 m w .., (+) Mo,- 24, 1964 flow. S

'01 Cordon Heard Edward Thomas 196] 201 1 201 " ••0 .0 .- C,W S Water sand reported " 170-207 ft.

'02 James Henry RI cha rdson-llenry 1963 104 • 104 W '" 20.2 Mo, • ", 1964 J,F., N lola ter sand reported l\ t 70-100 r, . Report\'dly
OrlR. Co. 3/4 abandoned shortly after drlllIng because 01

contaminatlona.

'OJ A. V. Cor~nlnK Jack HcBride 194] 240 1 24O W 95O 28.4 Mo,- 20, 1964 C,E, D,S
1/2

701 Cordon Ilea rd Edward Thomas 1962 190 1 190 " 1,006 83.2 Mo, . 10, 1964 C,W S Water sand reported at 160-190 Ct.

702 do Jack HeBride 1943 350.t: 7 350 W 95O .. -. J.E, D,S
J

70J do Edwa rd Thomas 11164 110 1 110 w ••0 )4.9 Mo,- 10, 1964 c,e, S, Water sand reported " 80·110 rL kcporl{,d
10 I,d yield approxirnBtely 50 8pm.

704 lIerllllln C. lI('a rd Muodotll 011 Co. 1955 -- 7 ." W/C? 1/ °25 I" .. N N Abandoned oil test • Owner attempted to
conv('rt to wat~r w II, b.' fouod wllter " b,
not of usoble quality.

70' Jack SID)'dent -- 11138 " 5-1/2 " A ... 10.3 Moy " 1966 C,W N ~'ormerly used (or valeriug lIvestock. ApplIr-
ently contaminated aboul 19b).

10. J,'hn II. AO~O"'l' -- .. .0 .. .. W 1,013 .. .- C," S

107 Cordon lIeard · . 1947 480 1 480 W l,OSS 92.0 J.n. 11, 1966 .- N

108 Ben I'arkcr Estau' · . .- 1001 -. .. W 1,0:12 .. .. C,W S

70' ttlile Bates,l.t 1:11. -- .. m -- .. W 1,050 _. _. C,W O,S

710 o. II. 11cN:ltL. J<. · - -- 24 , .. A • 22 19.0 J.n • 11, 1966 .. N Previously uled (nr domestlL lind I (lIe.tock
supply.

<01 Iterm;]n e. Heard ·- 1940 163 1 -- W 1,090 101.1 Mo,- 17, 1964 C,W S

19-101 Cit), o( Nocona J"Lk HcBrld... 19.:.9 '0' 8-5/8 "0 '" ,C? '" .. -- T,E, N Pre..,lou5ly \lIed for public lupply. Rt'pt)rtt'd
1 197 20 yield 50 SPill.

s.·(· r 'lIttlutC' lit ('nll <If l .. bl,'.



Cutnf~ Wilter level

On, I)cp th 01alll· Depth Wa ter· Altit ...de Below Methoo 0..
Well Own" Drt llcr ,~- oC eter (ft) bClar- of land land . Dato of oC or Rea.ark.

p!et- well (In. ) I'a .urface surflce lIIea.urel/unlt lift wter
,d (fl) unit (ft) da tUIll

(ft)

19- L9·102 City of Nocona -- 1953 '01 8·5/8 J41 W,C? 950 -- -- T,E, N Prcviously ult'd ro, public .... pply. Reponed
1 '01 25 y!t'!d loa gpm.

'OJ do Jack HeBride 1954 '"0 -- -- W,C? '" 105.8 Ju Iy 18, 1963 TJE, N Previoullly used for public .upply. RCl'Ortctl
10 yhld 30 gpm.

104 do do 1954 JlD -- -- " '" -- -- T,r., N 00.
10

10' do do 1955 'OJ 10·3/t. -- W,C? '" -- -- T,E, N Previously u.ed for public: .upply. ReportedS- 5/S -- '0 yield 60 gpm.

• 10' T. P. Skinner Doyle Thomas 1963 JDD 9-112 JDO " 920 -- -- C," S Completed I1S water well from obondoned oil
test.

• 101 C. H. Foo.hee Fields and Thoma. 1955 2), 6-5/8 2J2 " 9&1 -- -- C,E, D,S Wo ter sand reported lit 196·229 ft-

"'• loa do -- -- 26' -- -- " 950 -- -- C,E, D,S
I

• 10' J. P. CtlnglngsllIltl Jake IHac:kwell -- 250 1 250 " ,., -- -- C," 0
E. til til

• 110 Lora)' PrIddy Edward Thomaa 1961 '4) 5-3/4 24J " 910 100.7 Nov. 22, 19b3 C," D,S

111 Mn. Joe B~nton E. E. Richardson 1948 )41 4-1/2 341 " '" '0 -- C," N Water sand reported Ot 3LO-341 h.

201 Clt)' of Noc:ona -- 195) t.00% -- -- " 910 -- -- rJE, N Prevlous Iy ... ted for publlc aupply.
25

• 202 S. E. Bell Etun -- 1945 219 • 219 K?,W 1,050 71.1 Nov. 21, 196) J,l, D,S
1

• 2DJ J. S. Etter tLorvey Thomas 1952 224 , 224 K?JW 1,010 85.9 do SJE, D,S Water .and teported Itt 200·224 Ct.
J/4

• 301 do Standard of Texas 1952 224 1 224 K?,W "0 " -- J,E, S Do,
2

• 401 C. E. Rlchard.on Edwa rd Thorms 1960 3DO 8-5/8 "0 " 1,055 150 -- S,E, P Water sands reported lit 250·272 and 275-300
1 JDD , h. Reported yield SO Bpm.

• 402 Nortex Oll aod e.. Nortex 011 and en 1956 1,000 10·3/4 1,000 IoI?,C 1,010 JO -- CtJE, l.d Cas lng perfont Ion. reponed at 7JS· 900 (t-
Corp. Corp. 25 RepoTted yield 117 IP•. Uled (or waterfiood.

101 C. E. Richardton -- -- 260 8-S/S 125 " 1,070 150 -- 5,£, P Wa ter sand reported at 235-260 h. Reportfld
1 260 , yield 40 gplll.

• 10' do Doy te ThOlMS tt15t. 260 s·s/a '" " 1J071 110 -- 5,£, P Water sand reported at 2t.0·260 [to Reported, 260 , yIeld 20 spm.

SC'to rootnot~' at I'niJ (If labl ...



Cui ng l',\t"r level

Dale Oilpth Dlalll- Depth lJ.Hcr- Altitude Bo.:\o,", ~ll'll1od Usc
Well U.Ill"r Urtl h'r COlli" ., ,"h'r (h) be/lr- .r """ land- o."lt" of .r .r R"''''''"lrkll

pIet- ~11 (1n. ) I,. surface surfiu:e llIeasuremcnt 11ft \.I<ller
.d (ft) unil (ft) datulll

(ft)

"'1'~-19·801 Henry Corado Doyle ThOItWI 195.. 197 7 197 ":,Wl 1,09; J(, .9 "''" 31, 191)4 S,' 1" WlIter sandi reponed at ubout 6U, 110, "d '"'o. R~ported yield 55 MPIll.

• .02 ..... Lol. Bel t .. 1955 225 , 225 K,W? 1,095 71.6 Apr. 30, 196(, C," D,S

• 20-bOl City of Salnl Jo B. A. Ilnrry 1938 "0 7 "0 K 1,155 160 -. S,E, P Reported yield 40 gpm.,
• 602 do Kingery Broth,-.n 1945 700 7 700 K,ln 1,155 225 -. T,E, P Water Innd reported at 670-695 r" Reported

20 yield 60 spm.

• 603 do Cetlln Drill' Co. 1953 7" 10-3J4 696 K, W1 I, ISO -- -- T,E, P Ca.!ng perforlltlonll reponed " 572-582.
'0 6(,0-649, lind 653-613 ro.

• 2'5-20 I L. C. FOller Clyde Henion 1940 '4' 5-1 J2 242 " '" 4' -- J,E, O,S Willer sandi rcported " 115, 165, '"d 190-240
1 fl.

• '01 Leonard Klrtln Leonard !'brtln 19£0 410 4-112 390 C 1,020 300 -- C,E, D,S Wnter lond reported at 390·(,10 fl.
I

26-101 City of Bo\.lle Doyle ThOll\llI 1953 '00 7 600 W7,e I,110 123 .. CC,E, " Provlously uled Cor publte .upply. lalit used
10 1956. Reported yield 12 Spill.

10' do do 1953 590 7 427 l.'l,C 1,100 '0 -- " " Willer Innd, reported at 110-120, 268-281., , "d
385-(,22 'o. Reported yield 20 gpm.

• 103 Jllck Slayden Jewett Hunter 1943 " 5-1J2 .0 " 1,033 -- -- J,£, D,S
1/2

• 104 N. J. Splkel -- .. -- -- _. -- 1,080 -- -- J,E O,S

• 10' Hef1ll,ln Yo< -- 1962 .0 -- -- " 1,045 -- .. C," S

• lOb 8ellsJ(' IIt'nry -- McBrldll 1956 97 4 97 " 1,065 -- .. J,E D,S

• 201 Union Tellall -- 1953 '00 a·5J8 '00 WjCl 1,130 -- -- C,C, I"d W, ter .andl repl"rted al 2(,0-268, 336-352, "d
Petroleum IS 385-425 rL

• 20' do Wichita PI pe • 1965 74' • 74' W,C1 1,070 -- -- ',' ,"d Callng perforat Ions reported Itt 266-276,
Supply 318-328, 360-370, 386-396, 426.43/" 440-450,

466-476, and 490-500 ft (510-520 ft plugged
ocr) . Reported yield \8 gpm.

• '01 do do 1965 670 • 670 W,C? 1,070 -- -- C,' l"d Ca.tn!, perforst ions reporud At 238-252,
360-378, 388-404, 440-464, "nd 476-486 fl.
Reported yleld 5 gpm.

I, '04 Jake BrldHe\.later Riella rdlnn Wa tc r 19b5 "
,

" K 1,138 59 .. J,E 0 Repone-dly grovel pllcked.
W.. 11 Servl~'

• '0' RadIo Station KaAN do 1959 47 -- .. K I. 130 27 -- J,E 0 Corr".lon I'roblclll reported: hole developed I"
prellurt' tonk 5 yean after In'tlilation.

Sl!e footnotC! <It tlnu n( t1:ble.



table 3.--Recordl of ",('1\, and spri.nlts. Montague County--Conllnued

Calling Wa tel' level

DUll Depth Dlolll- Depth "bter- Altitude Below Method •••Well (homer Uri Iler ,-- or eter ([t) bear- o[ land land - 0.., or or or Relllllrki
plct- ",ell (In. ) ,.. surface surface llIeasureaaent 11ft "'a ter
,d (rt) unlt (ft) da tUlll

(ft)

19-26-206 The Welterner F.d"'a rd TI1Qmu -- -- -- -- -- 1,125 -- -- J,E 0 Surpllea bowling bltey.
Bowling AIIcy

207 "'.. Ray HI;lrlow Richardlon Water -. 120 -- -. K,W7 1,122 .- -- -- 0
Well Servlce

301 Union Texas Jack McBride 1953 413 8-5/8 413 K,C? 1, no -- -- T,c, I.d Water lands reported " 228·2) I, 260-210, eod
Pc.-troleulll 25 3aO-39O r<-

]02 do Edward ThOIllIll 1955 2S3 • 225 w I,no .- -- C,C ,.d Water IlInd reporrOld lit 226-2Ga ft. Reportedly
c:ontaminated "'Ith hydrocarbons I. 1966.
Reported yield 6 81'11I.

3D] do Jack McBride 1956 '"
, 2.' w 1,IlO -- -- C,C, I.d Water report"d ., }t.o- 315 r<-,

'" "• ]04 d• do -- 3.4 • 384 W,C? 1, DO -- -- C,C, I.d Willer .Ind. reportl'd at 241-210, 312-323, eod

" 368· 380 ft. Reported yield 15 81'11I.

3D' CUrton 8roob -- -- " -- -. K 1,091 3D -- J,E 0,' DUll well. rock "'81 led •

• 306 E. R. tt10re RIchardlon Woter 1963 '0 -- -- K t,111 '0 -- J,E 0,' Water .and. r... ported It 20 "nd GO rt.
Well Service Reported yield 8 Spill.

401 ServlC:E! Pipeline -- J95 t I" 6 '" W,C? 1,035 .. .- J,E, lnd Reportlld yield 5-6 RPlll.Co. 1-1/2

'01 E. II. Cunnlngholll RLcha rd.on-llenry 1963 12. 7 " K,C? 1,100 '0 -- C,W , Willer 'lInd, reported lit 76·88 and 108-128 r<-
Orlg. Co. 5-1/2 "6

'02 do -- .- Sprln8 -- -- K 1,015 (+) -- Flow. ,
601 8. E. freelMn .- -. 60 -- -- K 1,123 40 -- J,E, D,S Du~ well, roc:k "'II I led .

1/2

602 J. T. Floyd Rlc:hardlon w.ter \951 " 4 " K 1,111 " -- J,E, 0
Well Servlce 1/3

603 "'.. John I.. Prltel Tholll" 1962 112 -- -- K 1,119 -- -- J,E, 0
)/4

21-101 fred Sa llltln Jake Blackwell 1955 110 7 liD K 1,090 -- -- C,W S

401 d' do 1955 1)4 7 134 K 1,071 -- .- C,W , Wllter aand reported at 130- J)4 r"
402 Rayburn Chokas do 1953 110 5-1/2 110 K 1,005 " -- J,E, 0 Water 'IInda reported. t 40 and 90-100 h.3"
601 J. I.. Golightly -- 1951 \6, , ,6> K '80 14.9 Apr. 24, 1964 N N

'01 Hollll Bune Edward Thomu 1962 ". , 'DO K 1,915 60 -- C,E, .,S Wllter und. reported At 10-95 and 105-128 ft.
5-1/2 "8 1-1/4

Sf'(' footnote It end of tnbla.



'"o

Caslns Wilter levll1

DaLe Depth Ohlll- Ollpth ,",Her- Altitude Bela.... Mil thlXl U..
Well U 11~' r Uri 11,'r COlli- or " lef (rt) bear- of land lllnd- [);jll.' or of of lI.em"rkll

pl.:!!- ~11 {1n. } I,. surface lil,lrf:u::e IlII!G1Hlrr:mClll till W.llCr

.d (ft) unit (ft) d3tum
(ft)

-19-27-901 W. 8. Sill. -- 1959 lao 6 180 , 1,020 120 -- S,E, D,S
Z-Ill

• '0' Jim Burrlt'tt Albert Ll> .. t'ifd 140 5-1/2 140 , "a '0 -- S,t. D,S ,"'ater sands reported "t ~S lind Ill- ltoO ft.
1/2

• 28- 70\ C. C. I::d...... rdll E..tward ThOITI;15 1963 198 1 "a , "0 70 -- J,E, D,S Water sands reportl"d D t 70-9t. ;Joel 118-1118 C"
1-1/2 Reported )'ie ld 3D I;pm.

• '01 Porl".tburll. Albert Lee 1959 2UOI -- 'DO , 1,180 120 -- C.E, , \"ater sand reported lit 140-200 r,. SUI11\111'&
Indopt.'ndcnt 3/4 school of about 150 "tlldcnu.
School Olurlet

• '0' C. D. W)'III' Bill Richardson 1963 '" 6-5/8 '"
, 1,160 270 -- s,e, 0 WII ter sands reported lit 185-1811 , 198·201. nlHl

4·112 '" )/4 320-340 ft.

• '0' For~'stburK W;n~'r JIIlIlIY Biffle 19M 459 9-S/8 "a , 1,160 -- -- SJE, , 6-1 n. we II scrcun lit 42R-t"JI and 446·1.,,0 C"
SUPlll)' Corp. 10 Reported vie Id J5-50 ~Plll·

JJ-201 W ,. "....Ut'l t Jack HcBrldl.' 19"4 'DO ,
'DO e 1,050 72 .6 Apr. " \964 N N Water 5nnd reported lit 190-2tlO r, . Owner

pillns <0 I nstllil pump lind Olt' ....ell r" 11",1.'-

stock.

)t,. )01 SUOllel Pllbll~ -- Hunter 1958 110 -- -- , ,,, -- -- N N Not used
"

1964. Previously o't'd 1,1r lloblt \:
5cl1\.1\\1 supply.

• 10' '. ,. lIuddlenon Jelolitt Hunter 19"5 110 6 110 , 98' 60 -- J,E J 0 Wllter sond reported at 80-85 ,,,
I

101 e. ,. Richardson Ed....lIrd Tholllo1s 1963 48' 8-5/8 llD e 99. I'D -- S.. E, P W,ter sand reported ;!It 440-480 ,,, Rt:portt'd
1 48' ) yield J5 gpm.

• '04 do do 1863 490 8-5/8 115 e '" 120 -- SJE, P Wllter sond reported at 445-485 ,,, Reported, 490 , yie td 35 spm.

• J6-201 J. J. Monroc. ". Ray Kt:l1y 1958 126 6 126 , 940 77 .1 Apr. 22, 1964 C,E, D,S
1/,

'0' do do 1963 132 6 Il2 , 980 49.1 Apr. 23, 1964 N D,S Owner plans Lo install pump.

301 Olin Hi:'rren -- 1945 'DO ,
'DO , 1,124 t35.4 Apr. 6, 1964 e," S

• ,)1- 101 "'.. Lena Herrett -- 19"6 224 • 'DO , 1,121 189.5 do e," D,S

* Cht'mlcal nnlll)'81. of ....lIter sholln In Table 4.



Table t..--Chl"mlcOlI Ilnalysel of wat('r [rom well. lind ,prinKs, f'bntll~u~ County

(Analysel arc In p"nl per million <,XCflpt lpeclflc condllct"nce and plL)

AnllYle1 performed by Texas Stilt" DCp.llrtllll,)nt uf Health except HI Indicated by footnote.

SCI' footnotes at end

Depth Specific
W.. ll o...ner of Dllte of S Illea Ca 1- Kogne- Sodium Blcllr- Cllr- Su 1- Ch 10- fh,o- NI_ 01,- Total cnmtllctanc(' ."wall collection (Sl~) dum _Ium (No) bonllte bonltC' fit... ride ride t ra tl' lulvt'd hardness (~llcro~lo.

(rt) (C.) (MR) (HCO:. ) (CO, ) (SQ'> (Cn (F) (NO:- ) 101 idl ., CaCO:! tn n·C)

19-02-902 O. A. Boutwell 163 Sept. 19, 1963 • 2 \ 1'62 55O J) 36 4' 2.0 <O.t. 640 • 1,055 ..,
.OJ Mrt. 0, C. Gardner, 204 do • , \ 25O 530 24 " 28 I., .4 '"

, I,Ot.O ..,
5,.

• 04 "'.. George C. Cray 140 Sept. ", 1963 \0 II ,
'" 620 -- >I " 2.7 16.0 '" >I 1,115 '.3

'0' Jack Crownover 190 do • 2 \ '" SSO 17 4t 39 2.7 < ,4 650 7 1,060 ..,
90' do 190 do • 2 2 273 56O 19 4t 43 2.' < .4 66' J) 1,105 ..,.
.07 Ve:lt.r I'blsb"e '" do 10 27 " 181 483 -- 39 86 1.7 19.0 '" 177 1,080 '.1

.0. Jack Crownover 190 do '4 72 " 23 >1O .. 19 , •• 13.0 451 404 770 7..
0)·201 W. •• McGaughy ISO June J), 1964 10 , 2 386 850 -- 3O 62 .., < .I. 920 16 1,530 '.\

'01 S. 0. Iloward 219 Mar. ,, 1964 • I \ 45O 750 II 75 18' 7.4 7.0 1,119 • 1,880 ..,
~02 T. I.. Hancock " Apr. J), 196" • 40 J) 224 245 -- " 2" .7 .4 720 1>1 I, )60 7.'

'01 Krl. Dorothy C. Reed '" Aug. 2O, 1963 II 173 " \70 m -- " 620 .4 < ,4 1,309 83O l,l" 10 '.,
'02 S. O. HO\Iard 125 Feb. 20, 1964 • 82 " " 321 -- 114 " .4 I.' 467 3O. 76' 7.'

50J John Crownover 100 Apr. 18, 1964 10 14 , 204 447 -- 61 34 '.2 < .4 "0 47 '12 ,..
'04 do " do " " 12 81 '" -- " " ., 12,0 42' 2O. '" 7.S

'0' do 48 do 16 56 II 53 2S7 -- J) 4' .4 16.0 339 187 '0' 7.S

701 Velter "bIsbee '" Sept. ", 1963 • " 10 1.020 464 -- 24 1,360 2.' < .4 2,6M 10' ",750 7.7

702 J. J. Beckham 72 .. ,. 3, 1963 7 69 20 1,270 '" -- 162 1,810 •• < .4 3 J 503 '" 6.000 7.S

70' S. ,. Loy Esute '0 Oct. 7, 1963 16 94 " " 283 -- 24 \2, ,7 21.0 '0' m 910 7.3

'0" Cha r11f! Dodd 72 0<<- \0, 1963 16 49 16 17 232 -- 23 II 1.0 < .4 247 '89 421 7.2

70' Petrolf!ulII 1nvest_nl " do " " 14 " 14. -- 20 42 ., < .4 '" 161 410 7,0
Co.

707 The Purl' 0[1 Co. 100 do 17 66 1. 43 '" -- I' 143 .3 1.0 37O . 244 m 7.2

710 Petroleulll Invf!ltll'll'nt 100 do 17 54 16 " 120 .. " .. .' < .4 301 1" '" 7.0
Co.

711 "'.. Pearl N. Jon~. 119 do 17 82 20 63 398 -- '0 26 ,7 < .4 468 289 '" 7.2

'" "', , H. f. Wilton I7l do 10 46 II '" 38. -- 219 " ., < .4 m 161 l J 300 7.S
of tubl



Tabl!.' 4.--Ctwmiclll an:llyses or I.'otcr from ""~'lls .Ind sprinloll). ~lonl.'~"C' C""nl~·--C"nlln".:d

-
Deplh SlIce; fie

Yell Owner of Dale of S i 1 iea Ca 1- Magne- Sodium tHear- Ca r- S" 1- Chlo- FIlIa- ~i- Ilis- Total cnnlhlc t a nel' ,II
well collection (SiO;. ) cium sium (Nil) banal ... bOnlltt' f .. u' ride ri,l ... [ ratc solved h:lnJncss (~lll. l'o.)n~los
(ft) (Ca) (Ms) (HCn, ) (CO~ ) (SO, ) (C I) (F) (NO., ) solids 0' C.1CO:; " n·C)

19-03-71) Lellicy Combs 280 Oct. 4, 1963 10 2 1 227 48) 8 41 )7 0.' <0.4 565 7 '49 '.5

'" Mrs. V. B. Howard 112 Oct. 14, 1963 18 100 13 26 256 -- 10O 23 1.0 , .4 410 )02 '4' 7.'

715 ,. ,. Boutwell 145 do 21 95 12 25 251 -- '0 " •• , .4 39) 287 '" 7.1

717 T. ,. Gist 150 do 16 '4 27 99 )R) -- 187 42 ., , .4 '" 548 L.OOlo 7.3

716 Ren Cunningham 200 do 16 74 24 10' )78 -- m 4, .5 , .4 58' 282 '45 7.'

719 J. A. Lampkin 12' d. 15 35 13 '" ))4 -- 99 41 1.2 , .4 500 140 825 7.&

710 Prairie Valley High 225 Oc t. 17, 1963 13 " 17 160 )8. -- m 44 .. , .4 m L97 99O 7.8
School

721 Continental Oil Co. 134 Oc t. 31, 1963 17 35 10 '0 144 -- '0 21 .5 < .4 195 129 m 7. 1

801 W. Meek tnll 137 Oct. 14. 1963 12 129 )) '" 510 _. 494 " 1.2 < .4 1,241 "8 1,710 7. 7

802 The Pure Oil Co. 111 Oc t. 10, 1963 15 105 27 120 15' _. 16 54) .) < .4 70' m 1,400 7.4

8O) R. A. Cunningham 111 Oct. 14, 1963 16 181 50 75 312 -- 96 326 1.0 < .4 '0' 660 1,610 7.4

804 Fr"d Cunningham '" Oct. 11, 1963 21 66 15 " 129 -. " 94 .5 , .0 )7) 230 ." 7 .0

80' Fred Salrro:ln 120 Oe t. 18. 1963 17 L15 " 42 )54 -- 112 " 1.4 < -', 54O 39O 88) 7.'

'07 Bridwell Oil Co_ 108 O<c. 31, 196] 13 )08 48 57 211 -- " 63O .4 < .4 1,IS3 970 2, ))0 7.4

.08 Walsh &. Yatts Oil Co. 150 Feb. iL, 1964 14 128 )0 11' m -- 36O 35 .. < .4 84) 44) 1, ))0 7.5

80' E. D. Crant 360 do 8 16 5 1,060 510 -- 11. 1,320 2.) < .4 2,7SI '0 5,200 8.1

(}f,-40t John J. tt:lorl! 20' Hoy 5, 196L3' 10 .5 .1 193 465 • 8 • 14 ., .5 46' , m 8.4
Feb. 10, 1964 , , 1 188 461 13 , 12 ., < .4 46. 7 794 '.7

40' S. .. Howard '05 do 19 96 " '8 4), -- 16 71 .5 < .4 597 )31 1,067 7.1

40) W. T. '0' 212 ApL 18, 19M 10 1 1 18. 442 , 24 16 .4 < .4 460 , 160 8.t.

701 J ilmly lIo"'ard 268 Feb. '. 1964 10 1 L '02 448 16 18 " •• < .4 493 4 88O 8.8

70' J. G. Howard Estl! te -- do 10 , L 205 454 17 '0 " .8 < .4 500 7 8" 8.8

70) Phi 1 HOWl! I'd 15O Feb. 11, 1964 , , 1 215 427 11 ,. 50 .5 < .4 m 7 m '.8

801 R. C. Haralson 21' Nov. ,, 1963 7 • 4 202 423 7 35 " .4 < .4 525

:J
,,. 8.4

05· 701 H• 0. Iloover 1'0 Feb. 18, 1964 8 ) 1 '04 422 .. 50 4) 1.1 < .4 51. '08 8.)

702 Roy Dowd 225 Feb. 19, 19M , 10 4 158 397 4 25 23 ., < .4 528 41 744 '.5

09-101 Mrs. J. M. Turner ,; Sept. ) , 1963 11 )0 )) 440 720 _. m 275 ., 97 1,)7t. 227 2,250 7.'

Sl·e fl"otnutes :It cnd uf table.



Dupth SJl4'c IHc
W~II OI.'ner .1 Dat~ ot S 11 tca COl t- Hagne- Sodj,,'1ll Blcar- ear- Sul- Chlo· Flun· HI· Db- Tntal cnnductDnce .11

~II collection (SlO:» dum lium (Na) bonate bona lC !ilte ride rlue t ra to: loly~d hardnell (tn,'rOQlOS
(ft) (CD) (~) (IICq, ) (C~) (S~ ) (Cn (F) (No.. ) snllds 4a CnCO;, at 25·C)

19-09-102 Mrs. Cora Wtlllam&C1n '0 Sept. " 1963 12 38 '0 m 620 .. 132 328 I., 18 1,275 101 2,150 7.6

103 L. H. Staley Estate '" NClY. 14, 1963 • 7 I 1,050 790 .. '80 800 ).) < •• 2,7)9 23 4,550 8.3

201 C. T. Hughes • 0 Sept. 3, 196) 13 121 87 12. '33 .. '8 141 1.1 38' 1,152 660 1,780 7.6

202 Hr•. Jelolel Cutle- 12 Sept. " 1963 13 42 20 14. 510 .. J> 23 1.0 34 '71 18. ." 7.8
berry

203 C. O. Seed. " Sept. 3, 1963 12 43 " III .77 .. 31 32 1.0 33 '" "8 '0' 7.7

20'> Magnolia PlpCIllne Co. 100 Sept. " 196) • 3 2 "0 730 II 60 "0 1.0 < .' 1,369 12 2,340 8. ,

20' H. C. Hughes '" do 8 8 2 1,140 740 .. "0 920 1.0 < .' 2,994 28 4,650 8.2

200 d. 30 Sept. " 1963 I. " 43 '8 361 .. " 20 1.0 91.0 '77 m 78. 1.0

207 Magnol1a Plpelfne Co. 621 Sept. " 1963 10 3 I >40 no .. 66 316 •T < •• 1,349 II 2,290 8.3

208 w. C. Hughes EltaU '" p", 7, 1964 10 0 3 .10 880 .. 418 ". J.7 2.0 2,380 " 3,750 8.1

301 Buck Boren 21 Sept. ,, 1963 21 155 112 000 1,110 ., 102 700 .8 < •• 2,43& 8'0 3,850 7,'

103 Roy C. Fitts. J,. 20 d. " 101 " " 36. .. 48 80 .0 < ,. m '" 874 1,1

10' O. F. Wallter 29 d. 22 194 62 "0 '30 .. 30' 660 .8 < " 2,188 740 3,600 7.3

'01 GoId·Burg Independent 200 Hoy 8, 196I~ 10 .., 1.8 887 780 .. '44 520 3.1 .2 1,350 18 3,730 7,.
School Dlurlc:t n, 0, 1964 8 , 2 .10 180 ., "0 540 ••0 < .• 2,404 22 3,720 8,2

'02 C. W. Chandler 200 Aug. 8, 1963 • 0 I 0'" 920 . , 468 222 ',0 < ,• 1,853 22 2,800 7, •

'03 d. 90 d. " 41 " " 28' .. 28 28 .8 < .• 331 180 m ",

'00 O. J, \..eepC!r 10' Aug. 28, 1963 8 , 3 340 >70 , 112 ll. ..0 1.0 880 28 1,500 8.'

'07 J. C. Etheridge 83 d. 12 63 73 ". 520 .. 110 '" •• 18.0 1,106 458 t,920 7..

'08 Walten E. WUton 220 d. 8 8 3 1,040 700 .. 810 630 .0 <
" 2,844 33 4,360 8.3

'0' J. H. Hoody Ellue 196 Aul· I., 196) • 12 • 1.160 730 .. 620 .,. 2.0 ',0 3,119 41 4,910 8.0

'10 J, E, Rushing '" Sept. " 196) • 2 2 560 8'0 .. 18' 147 , .1 < " 1,418 10 z,no 8,2

'" J. B. Blevins '" d. 10 11 7 298 46' .. " 170 I.l ., 814 56 1,420 8.0

'12 J, H, Capps 30' Dec. 13, 19S5!' 10 ••0 1.1 ." ." 16 254 '" .. 2.2 1,670 .. 2,660 8,'
sept. II, 1963 • • I 080 1,010 .. m '" 3 •• < " 1,701 13 2,680 8.2

'" L, H. Campbell 200 Nov, I., 1963 • , I 920 700 .. 560 610 3.8 < .' 2,454 " 3,910 8.1

'I. J, A. Suley 188 d. 8 , 3 920 740 ., '90 '80 3.8 < •• 1,414 24 3,910 8.2

Sec fogtnotes at end ge uble.



:."" 11.l"ln ,t", .Il ,-nd "I l;,I<I".

._- - - -- --Depth Sp(·clfl~
We 11 Own('r of Daa of Siliu Cul- I'Wll.n(,'- Sodium Biear- r.nr- S"l· Ch 1,.- FIlI .... - :VI· Dls- Tnlnl t'c'ln,lu( t 110(,- ,II

we 1L collc.·ctiun (S lOp) cium slum (Nil) bonnte bonD I. t lll~ rid., rl..l. t ra [t" ~n IVl·d hArdn'!.s (rut r"~"l>1'
(!t) (ell) ('1\) (IlCo., ) (CO., ) (SO~ ) (C I) (F) (No-. ) sui id~ ,Ill CoCfl~ ,,' l'j·c)

19-09-601 Wlilium C. 1l........ lns 200 Aug. ", 196) 1O \ I '00 91O -- 16O J04 4.1 ~O.4 I. SOK " 2,SOO 7.9

'0' ,. 200 do , , I blO 96O -- '"0 271 4.0 < .4 t.552 II 2,500 ..,
'04 L. E. .", II. D . Milam 390 do , , 1 m 700 -- " I)] 4.0 < .4 92.:. 16 I. S50 .. ,
'0\ J. R. Blt!vln. 100 Sept. ,. 196) , 4 I 59O 780 -- l81 2J2 2.0 ., 1.504 13 2, )90 '.2

'0' 'I. •• Ha.. m Sept. '. 1963 , ] , 44' 720 -- II] 168 4.1 < .4 I, lit. " 1,830 ·.\
'07 L. II. Cnmflbc.' 11 '"' do ,

" 20 48' 67O -- 10' '" ., < .4 1,)30 L2I 2,2:60 7..

'0' W. A. Parr 16O Sept. 13, 1963 14 17 " 202 421 -- 151 2J7 1.1 29.0 '" 421 1,660 ,.,
.01 J. A. S t.l"y 125 Nov, 14, 1963 '0 , I 412 640 -- 10' 181 , ., < .4 1,035 12 1,740 '.J

.02 F. T. I.oleper 20' "'<. '. 1963 , 2 1 58O "'0 " 111 296 ,., < .4 1.443 , 2,400 '.4

• 0' WIIllII'r StlllY 520 do • " 15 93O no -- ,,, 880 ,.. < .4 2,589 148 4,2l0
• .2

'0' do 520 do , , 4 39O 69O 14 93 146 '.0 .4 1,009 " 1/700 ..,
'01 lis ro III and WlIrren 100 Aug. 29, 1963 14 '0 10 100 '" -- I' 41 ., 10.0 '" 164 722 7.,

Sen)'

'0' I.. A. HI tchell '58 Apr. 22, 1964 7 , I 66O 770 -- '62 441 '.7 2.0 1.660 16 2,790 ..,
IO-lOI s. M. HIller 15O Sept. 11, 1963 II " 72 41O 57O -- 52O '" .4 < .4 1,810 51O 2,780 7.7

ZOl Hn. D. C. Cardn(':r, J85 Sept. 20. 1963 , I 1 43' 94O -- " 41 6.0 < .4 ',032 7 1,(,40 ..,,,,
'OJ J.u:k )ddW1! 11 112 Sept. 19, 1963 I] 87 "4 640 68O -- 146 1,040 1.0 ,., 2,415 81O 4.140 7.5

'0" II( II y MIle- '0' Sept. ". 1963 , I I '0' 58O 2J 82 55 1.6 < .4 '6'
, 1,240 '.7

lO' SCult Ph II lip. 297 Sept. I' , 1963 , , • '" 710 -- 1]O 196 4.0 13.0 1,169 '0 t ,940
• .2

401 1111 rd)' Sell)' 75O Aug. 29, 1963 II , , 262 58O -- J2 57 I., < .4 '" 2J 1,100 1.9

402 '0 15O do , , -- 74O '00 -- ", 68O 3.2 < .4 1.9lS 15 ),250 '.0

,,0) do '0 do 12 12 , '79 J72 -- " " ., < .4 '" '6 .., 7. •

loO:, dn '" "~. 16. 1944~ -- -- -- -- ,,, -- '0 1O. -- -- -- 12 -- --

I
Allg. 29, 196] , , 2 JIJ 5]0 -- .. 10' 2.' < .4 181 10 l,nO S.,

.M ,. 240 Nov. I'. 19/,,4 lJJ -- -- -- -- 668 -- 6O 10' -- -- -- 12 -- --
Aug. 29. 1963 1O , I J5I 660 -- 66 1O' J.> , .4 '65 , 1,450 ·.,

L
'0' MI •• lieu I" Grant no Au~. 2) , 1963 , , I '" 580 15 '0 43 2 .1 < .4 '"

, 1,100 ·.\
'0' E. B. lICMM' 77 Aug. 26, 1963 '0 2J " J85 '" -- 152 "0 .7 68.0 1,209 '" 2,OW 7.8- -- - -~



Table 4.··Ctu:omlcal analyses of Wllte ... f",olll wells and sp... ings, l'bntllgue Counly~·Col\tinued

See footnotes at end of table.

Deptb Speclfl(
Well (Nne ... of Dllte of Silica Cnl- Mngflc- Sod lum Biea ... • Car- Su I- Chlo· fluo- Nf- IHs· Tot .. l Lnn<h'ctanct' pH

,.,ell collect ion (S 10;.) clum slum (Na) bonate bonatl.' [ate ride ride t ...all' solvL'd hnrdnC's!! (mL rorrllO:';
(ft) (Ca) 'Mg' (IlCa:. ) (Co., ) (SO.. ) (C I) 'f) (No.. ) soli"'s " C..CO:! ;,t 2 SOC)

19-10- 504 \"Ulard Grigsby 550 Aug. 27, 19t)) 10 , -- 481 &20 -- " )&2 ). , • 0.4 1.215 " 2,150 .1

'0' do 700 do 4 Il '4 1,250 530 -- 76 1,590 l.' .4 3,211 " 5,450 .2

508 Surlie Stowe Estat... 100 Aug. 28, 1963 '4 78 " 24 40[ -- 10 ) .4 .4 376 272 648 7. "

"9 Wichita Rivet Oil Co. LSO Aug. 30, 1963 9 2 , 359 '70 .- '47 '" z.4 < .4 920 8 1,5"10 ·)

5[0 ". H. Farmer '" do 9 2 , 274 520 -- )4 100 .8 < .4 676 ) 1,152 · j

5[' M. C. Swearingen 32 Sept. 9, 1963 13 m '66 242 40S -- 142 '40 1.1 650.0 2,174 1,250 3,400 ) .6

512 do " do 1I 40 65 530 690 -- 108 580 .) '-' 1,679 )67 2,900 ).9

513 Mrs. A. w. Coleman 410 do 9 ( I 270 610 " 40 29 z.4 < .4 660 6 1,095 .,
'" Chris Uselton 207 do 9 ) ) BOO 650 -- 184 700 '.0 < .4 2,030 28 3,400 .0

6O( Mrs. R. t. Winter 230 Sept. 13, 1963 10 68 " 470 780 -- 147 397 l.8 40.0 1,574 398 2,600 7.1

602 Jack Crain 397 do 9 ( , 328 640 12 86 64 2.6 < .4 815 ) t .3'J0 ·,
60) Jamell R. Roper 230 Sept. 20, 1963 8 2 2 483 ))0 l4 182 184 5.8 < .4 1,239 9 2,000 .,
604 Clayton C. Menasco " do LS (31 " 200 364 -- 36 463 ., 9.0 1,095 570 2,DIO ) .,
60s R. W. Jones m Sept. 25, 1963 9 1 1 279 ,,, 26 60 36 2.3 < .4 691 8 I, l\ 5 ·)

606 Veater /'bIsbee 130 Sepl. 20, 1963 9 ) 2 m 640 -- 76 ll' 1.2 < .4 '" 1) 1,490 .1

60) Bob Weaver 1BO Sept. 25, 1963 9 2 1 410 640 14 '9' lOS 4.7 < .4 1,055 9 1,700 ·,
608 David Sappington '" do 9 ( 1 313 600 -- 92 69 3.0 < .4 )85 , 1,260 .)

609 II. 6. Cardwell 102 do II 2(4 88 970 1,390 -- l,260 421 2.6 15.0 3,664 890 4,850 ).5

610 do 291 Sept. 26, 1963 10 ( -- 244 '20 22 )) 28 l.8 < .4 596 4 980 ·)

611 W. L. HlghtO\ler (57 do 8 ) ( 326 45[ 11 l44 128 2.3 3.0 851 13 1,410 · )

612 L. R. Sa....yer 127 do 8 8 7 380 466 ) 200 200 2.0 13.0 1,053 " 1,750 .5

613 do 265 do 10 9 7 264 '30 12 56 )) .9 14.0 711 " I, lfiS .,
61' I.e. Ashcraft 160 Sept. 30, 1963 l5 75 28 64 270 -- " 126 .) 7.0 "3 "3 891 7.5

615 J;)ck DavIs '" Sept. 26, 1963 9 )) 49 430 atO -- m 232 .9 19.0 1,409 283 2,250 ).,
61& G. T. Pults 100 do 10 21 " 450 780 -- 149 2)( .5 < .4 1,324 187 2,200 .0

617 Jllck C...o.... 185 Sept. 30, 1963 12 4l " 314 730 -- 230 l44 .9 < .4 1,159 )4) 1,850 7.,

&18 \<I. V. Waters JO> Sepl. 26, 1963 9 1 ( 275 560 19 63 32 2.3 < .4 676 , 1,115 .6
--



Tobie ,,--Cht.'llIlcal .nllly.... of "':llcr from ...ells and _"rinK', ~hnlaj;lU(' C"unty••Contlnued

Sl'e f"l.tnuttJs 01 ~'n,J "I tob!.'.

- r --.-~Depth Specl(lc
Well <Nner o[ Dale of Sille. Coli- MiJgne· Sodium B1Cllr- Cllr- Sui· ChiD· Fluo- ~II- 015- Tl'UI Ct>nllllct:lnCe ,II

~11 collection (510;, ) dum slum (Na) bonate bnnatc (IIt\' rllll! ride l r3 te 501vt.'d h:lrdnc.5 ntl~ r....... lI'l1
(ft) (Ca) (",,) (nCO;, ) (CO, ) (501 ) (C I) (F) (1'0;. ) solid!! /l~ CIlCO:J '" 2!I·C)

19-10· 70 I 1I11 rdy SClY 50 Nov, 16, 1944~ -- -- -- -- 243 -- , II -- -- -- "' -- --Aug. 29, 1963 l' '1 8 54 '" -- 10 \) 0.' "0.4 '" I\) 42(, 7.7

102 do 10 Aug. 29, 1963 14 39 11 39 191 -- " 18 .2 < .4 '" 142 '" 1.4

10' d. 50 do 11 "
,

" m .- 14 4' ., < .4 29. 1)\ "0 7.6

104 do 390 N~. 16, 1944~ -- -- -- -- '" -- 10 91 -- -- .. 21 -- _.
Aug. 29, 1963 10 2 1 28' 500 .- 12 ,. 1.1 < .4 116 , 1,230 '.2

10' We Idon w. Porter 452 !Mar. ", 1964 10 5 I 201 444 -- n 45 1.0 < .4 510 15 859 ..,
101 II, B.~.. 575 Apr. 22, 1964 10 , , 100 150 -- " 610 4.2 < .4 1,760 21 3,070 , .2

.01 Johnny C4rtr1tnoll 205 Aug. 22. 1963 , I 1 m 540 -- 60 '" 1.4 < .4 '"
, I,HO , .1

'02 L. C. Coker 285 Aug. n, 1963 10 , 2 115 284 -- \) 15 •• < .4 '" l' '" '.1

'0' C. R. 801ley 55 Sept, 5, 1963 11 m " 115 219 -- 181 320 ., '84 1,468 910 2,200 1.4

'0' do 285 do , 1 1 229 510 I) 15 16 I., < .' 541 5 '" , .1

'0' I. II. Copeland JOO Har, n, 1964 • 4 1 m 454 12 '" 162 2 .5 < .4 '" 14 1,510 ..,
'02 G. •• HendriCk' 110 Aug. 5, 1963 11 " 61 '" 510 -- 101 " •• 1.0 121 384 1,190 '.2

'0' Trovl. S. !.emun 1.0 Aug, 22, 1963 10 • 2 194 "l -- 48 11 •7 < .4 '" 20 784 1.7

'0' lioward Patne 150 do 10 I 1 211 '" 11 21 I' . 7 < .4 507 5 '" '.7

'05 Ro, Duncan " do 28 71 56 91 m -- " 104 •• 102 121 421 1,180 '-'
'0' d. 100 do I' .. 39 99 367 -- 10' 52 .. '1 '" m 1,000 1.4

970 J. T. TIlompJOn 125 Aug. 26, 1963 , l 1 256 "0 12 42 81 1.0 < .4 626 5 1,050 '.5

l!·101 Hn, J. G. Ho,_ 1'0 Sept. 1', 1963 7 " l' )42 630 -- 104 14' 3.1 22.0 ,.. 245 1,620 1.'

l02 Hn. II. f. IHllon 190 Oct. 10, 1963 , 2 1 194 39. " " 33 ., < .' 48• 7 822 ..,
103 John Harper no Oct. 4, 1963 , 1 1 '0' 610 15 103 36 3.3 < •• 780 5 1,260 ..,
10' Floyd 6cgley 141 Oc l. 17. 19b3 , 3 , 281 '" " '24 42 2,1 '3 732 14 l,ll"O •••
105 w.1 t:)' Combs 250 N~. 5, 19b3 10 1 1 288 540 29 81 36 2. J < .4 716 • 1,190 •••
201 S. J. Young 200 Nov. " 1963 16 I2l " 135 540 -- 262 " .5 < .. '96 "0 1,360 1.2

301 11. O. Brandon 133 Oct. 15. 19b3 18 151 " 116 ." -- 370 27 1.2 < .. m 550 1,320 7.5
224!Y Feb. tI, t 96'0 • 2 1 201 426 24 36 7 1,0 < •• '94 • .41 •••

302 8. R. Iiu... linll, 140 Apr. lO, 1964 11 3 1 219 510 -- 38 18 1.1 < .. 54O 12 '99 8.l

-- -



Tab\(' 4.--Cht'l!Ih:ol anslyaelii of water [rom well' lind Iprln~t, Hont_Klle Counly--Continucd

~r---

Spet"IU<:Deplh
Well Ownl'r 0' Dille of SIII<:a ell 1- I1.:lgne- Sod lum BI<:ar- Car- Su 1- Chlo- fluo- .,- 011- Tnllli C:1,"d"t"lilnC'1' pn

wl'll t"ollt'c:t (on (S 10;.) clum slum (Ns) bOnllte bonate fa Ll' rido rid!! Lrll Ll' solv('d hardnelll (~II. roa~1t)lI
(fl) (Cll) (Mg) (HC~ ) (CO, ) (SC)~ ) (el) (P) (NO:> ) sol rd. GI (;IICO:J al n·c)

19-11-401 JOel B. Brown "0 Aug.
"

1963 '0 , ,
'" '00 ,

" '0' I., ,0 .... 70' 13 I J 150 '.'
'0' Clenn O. Wilson 60 Aug. ,, 1963 20 75 '0 m 296 -- " '57 .6 " 7J9 350 1,250 7.,

'0' MI .. ..... BouldIn 267 do to , -- m 5<0 23 25 '0 <., < ., '"
, .65 '.7

'0' M<•• John .. Bellah '0 do " " " ,as "'6 -- '6' 223 •• )9 '" '" 1,600 7.2

'0' John Weaver 10' do " "0 54 lJ8 '" .. "0 '" ., '" '0' '00 1,550 I.Z

'0' E. L. !ieN"bb '0 Aug. ,, 1963 " '0' " "6 m -- m '" •• t5S.0 1,132 .7t 1,800 7.1

'07 L. R. Sawyer 272 Sepl. 26, 1963 , , ,
"6 '00 -- 65 )J ,., < .' m , 1,110 ..,

'0' Coeil "uk '" Sept. ", 1963 , I I '" 570 , 45 13 1.7 < •• '00 , 960 ..'
'0' O. H. Hol,blle, J,. 90 0<,. ,, 1963 13 )7 18 90 354 -- 22 38 ., < .' )90 ". 6" 7.,

'" O. T. Hoisbell 190 0<,. 22, 1963 7 " 19 220 '89 -- 33 " 1.0 < ., 632 "6 1,115 '.0

'I' Waymn Tipton 100 do 10 2L , 1I 61 -. 23 " ., " 139 89 '45 7.1

'" Mrs. Pellrl Holablle 270 0<<- " 196) 7 I I 26' 550 19 " 33 , .3 < .' 641 , 1,071 '.6

'I' R. D. Tenley 196 OCl. 18, t963 " '0 53 293 510 .. " 297 I.D < .' 1,0"'1 lI6 1,790 7.7." T. P. Skinner 229 Oct. 22, 1963 , 3 , 250 "D 25 39 " <., <4.0 "6 17 lJOSO '.7

'17 Mn. IH Ille Mo I. bee m do , 6 , 155 381 -- 3D " .7 ., '07 27 69' ..,
'01 fred Salnen 280 0<,. 18, 1963 , I I 301 6ID 26 57 38 •. 1 < .' 740 , 1,194 •••
6D' C. n. ~·oo.hee Z6Z ",v. " 1963 , I I 181 '" '0 30 • .6 < .' '" 7 74. '.7

603 C. H. Runel! 190 Feb. 10, 19M , I I 118 393 17 'I , ., < .' 450 6 177 •••
701 City of Nocona 7Z7 July " 1944~ " '.6 I.' '" "6 -- 53 Z86 l.D l.Z 1,210 16 -- ..,
70' do '" 'ov. 17, 1944~ 13 , .6 .7 "0 '03 .- '0 " 1.6 1.5 m lD -- '.'H.y " 1961 " <., .' ZI9 '01 6 ]I " <'7 -- m , ..' •. 3

704 do 600 ",v. 17, 1944~ -- '.7 , .1 m 542 -. " II .. I., '" " .. '.'
70' do 600 July 7, 194~ -- -- -- .. '66 -. 42 13 -. _. -- 6 .. ..
707 do 600 "ov. 17, 194 'i '.' 3.' ., m 642 .. " " '.0 I., 70. 13 .. '.'
70' do '" July 7, 1944If .. -- -- .. m -. " 13

_. _. -- S .. _.

70' do 371 Nov. ID, 1944lli -- '.1 ., '0' ". . - '0 16
_. ,., 'IS 6 -- •••

710 do 42' July 7, 1944~ .- -- -- .. _. _. -- , .- .. -- .. _. -.

5c:e footnOle. ilL i'nd Qf lable.



1l1bh· 4.--Chemlcal anal)'sl'l of lJiltl'r frolll ",'('115 and Iprln~I, ~lonta>:lI(> CUlinty.-Continucd

l)-:pth - r
Sp('c!fic

Well (h.'ner of Dlltl' 01 51 Ilea Ca 1- HillI:oc- Sodium Blcar· C.r- Sul- Chlo- f'lul)- Nl- Olll- Total condllctancl' pll
well collection (510;.) cium Ilum (NJl) bonstl' bonllte (Jl {l' rltle ride t ra tc solved hardne" (tllcro"t1coll
((t) (Ca) (Mg) (KCO, ) (CO, ) (SO~ ) (C I) (n (No., ) solidi n CllCO;a at 2')·C)

19·11·714 WlillilCC Ie Myers 386 July 29. 1963 10 I I 252 470 '0 67 71 0.7 <-0.4 '"
, 1,090 8.5

715 J. H. 1<00' 67 do 12 108 " 232 '" -. 2lo2 '" • 7 5 .5 1,137 46' 1,950 7.5

716 do 167 do 7 34 " Il9 344 -- 73 " .8 < .4 545 190 945 7.1

717 do 175 do 7 72 58 202 440 -- '" 18' .6 1.0 ,,. Ioifl 1,700 r.•
718 w. II. PatUlUon 150 do 15 92 l5 " 192 -- 85 " .1 170.0 '" m 1,050 7.6

719 N. C. fteld m do , 5 5 J75 510 -- 127 207 .7 1.0 '81 " 1,700 , .2

720 Mrs. M. M. Cllbert 128 do 10 27 " 151 454 -- 29 71 .7 .5 m 170 '" 7.1

721 O. M. AIIIIOn '" do 10 4 2 2ll 510 -- " l' 1.0 < .' 521 IS 875 8.2

72J J. 8. Samplf!1 220 Aug. 1. 1963 11 8 7 277 500 -- 39 118 .5 < .4 726 '8 1,250 r.,

72' Otto ~nlico l5 do Il 112 49 " 157 -. 121 94 ., Jl2 860 '8' 1,300 7. I

725 Ruth and Kate Dlv II 243 July 31, 1(6) , , 2 '0' '" -- 14' " .7 < .4 819 16 1,350 a. ,
726 Mrs , G. M. Un 230 do 10 I , 201 467 _. 12 J7 ., < .4 49' 6 810 ..,
727 Mrs. p. F. l..h 265 Aug. I, 1(6) 10 2 2 '" 488 19 22 to ., < ., 522 , 860 8.6

128 Natha" E, Allred 250 July 31, 1963 7 I -- 228 Jll 120 17 , .7 < ., 5J2 ,
'" '.7

730 Aubrey Charles 185 Aug. 2, 1963 , 2 2 225 510 -- 21 16 .7 < .4 551 10 8'0 a. ,
7ll G. H. Foolhee 55 Aua· 5, 1963 11 130 226 1,020 870 -- 960 1,210 1.0 14 ),998 1,250 5,700 7.6

m V{rgi"ill Lee Johnlon '" Aug. 6, 1963 7 2J 15 22l 500 -- 6J 76 1.1 , 666 120 1,078 8.2

714 J, W, Mauhall 420 do 12 15 10 182 "8 -- 16 " .6 < .4 527 80 8.. 7. ,

1J5 Boyd Burnett 180 do 10 1 .- 22l 530 -- 2J 11 1.1 < .4 5Jl , 850 7.1

736 E. To Honeycutt 21 Aug. 7, 1963 13 105 62 194 JJ8 -- m 27J .7 18.0 1,088 520 1,750 7.J

7J7 T. •• Cunnin~hllm " Aug. 8, 1963 8 11 41 224 560 .. 165 136 ., 5.0 926 '46 1,500 8.0

738 p. M. K.3rtln 150 do 12 JO 17 44 226 -- 25 " .7 < .4 264 146 465 7.6

m EI igle Skinner 72 do 14 75 40 226 '" -- 21' m 1.0 21 1,000 J5J 1,6loO 1.3

740 Lee Ca rdwe II 50 do IJ 100 49 "8 350 -- 210 285 ., 60 1,1 /,2 454 1,870 7,4

741 Jack Merc~r 3(6 do , 1 I 222 540 -. " II 1.3 < .4 5J6 5 855 8. ,

742 VirgIe VlneYllrd 280 Aug, 23, 1963 , I I '" 580 I' JI 14 .6 < .4 615 S 1,010 8.'

743 Mrs. Joe Benton 325 N~. 27, 1963 , 2 , 390 '" 16 " '86 I.' < .4 1,008 , 1,860 8.8

See rOQtnotes It end 01 lIb""



TAble 4.--Cho.'lIllclll ,,".Iyse. of \.'t1tcr from wells and IprIJl,ltI, I'bnlilRUt' Count),.•Colltlnlled

51.'1' !m,tnClt.,•.,t ,ond III t;1I1I".

~ - - -r-Depth SIK'clllc
\Jell Ow"t'r of Date of SlIlu Cul- .....s<1e- Sod I UIIl tHellr- Car- 51.1- ChID- Flllo· NI- 011- Toul cnntluctancc ,II

...... 11 collection (Sl~) clullI _{UIIl (Na) bonate bonAte elite rid€: ride t f8te solvt'd hilfdn.~" (Hl~n"'t,,,.
(Ct) (ea) (~) (Iteo;' ) (Co,l (SO. ) (C I) (F) (No.. ) soll\!li ... CIICO;. ... H·C)

19-11-744 Claude UnU(,l'lJOod ,\3 Aug. " 196] , ) 2 224 510 -- J7 28 ,., <.0.4 '" " '00 U

'01 Nl.lWt Clary '8 do 12 28' 401 2lb 371 -- " 1,770 2.0 22 2.91i9 .i.,J8() 5, SSO 7..

14b John F.. Zacha ry '" Aug. 21, 196] 11 I I 2lI 120 -- 56 .. 2.0 < .4 18• II OJO 8.2

'" C. A. Kl ell.ru.on 28> do , J 1 234 510 -- l\ 16 1.1 < .4 \71 11 '" , .2

'" J . II. Howe II 81 do 7 30 4 '" 190 -- " \3. 1.2 < .4 a20 a, 1,]50 a.1

710 Hfi. Eula K. HcGJlre 56 do , 4 1 287 170 I' 44 .8 1.2 < .' 710 17 1.160 8.8

75' Boyd Burnett 34 do 7 44 " 149 '" -- 19 '92 .1 1.1 .ao J13 1,200 '-'
752 J. E. II. Burnett 181 do 12 " 1,710 2,450 379 .. 219 9,600 .1 < .4 14,207 8,400 ."12,000 •••
754 do 110 Aug. 22, 1963 II 1I II 122 600 -- 161 139 .4 < .4 '" 12' 1,560 ,..
'" "', . p".. rl Young 171 do , I , 241 140 8 JI " 1.2 < .' I • • '" •. I

'" Gettel HeCool '76 do 10 8 2 230 130 -- 30 \I 1.1 < .' 19' '0 '" ,..
801 Hr•• J Benton '" Nov. 30, 1963 10 1 , 209 '" 29 21 11 '.0 < .4 109 , ." '.0

'" Ruy Poll"ck lJ2 feb. 13, 1963 10 , , '" 312 16 108 17 .1 < .4 492 , 810 '-'
12-101 O. II. wnl! 2" Dec. 2, 1963 , , 1 '39 296 \3 " " < .2 < .' 360 10 610 ..,

102 Pecll U.lt lttln 238 Nov. 30, 1963 , 4 I 144 12l -- J7 23 .2 < .4 176 " 6J7 • .1

'" H.... Adll Hiller 2" feb. 10, 1964 , 2 2 201 "3 4 21 )) .2 < .4 100 11 879 S.'
201 H. H. Durhlllll '" do 11 30 10 " l28 -- ,. 27 < .1 < .4 l43 "' .38 7.'

401 L. O. GeJdwtn 28>
_.

30, 1963 , , 1 119 12l 24 " 12 .2 < .4 )90 I .61 '.0

402 C. •• Rl.'oU m "",. " 1963 17 " 22 29 35' -- ]Q 61 < .2 < .4 432 ll6 112 7.4

601 Hldl.nu 011 Co. ll2 Ho, 7, 1961- 15 " 29 13 319 _. 71 14 .3 < .4 '10 318 861 7.4

602 II. J. Tt'rry 141 ou. 30, 1963 " 110 l4 19 404 .- 4l 74 < .1 21.0 '" 415 91,8 7.'
60J Mrll. Minnie C4nll011 160 Feb. 21, 19M 21 71 18 " '" -' 17 48 .2 '.0 360 26< 631 7,1.

bOo:. Continental 011 Co. lOO June 20, 1957 -- " 1I '42 240 .. .- 191 -- -- 6<2 -. -- 7.4
Feb. 21, 196ft , 17 " \3, '04 -- 18 17' .2 < .' 16. 201 98' 7.1

701 L. L. Ne~hlnd m "",. " 1963 , 1 1 II> m 17 "
, .2 < .4 )81 • 612 '.8

702 A. J. C'.ad"ln 110 June " 1964 " 920 317 790 )0) -- 72 3/530 .2 < .4 5,Boo ),600 9,460 7.0

70l w. H. Goldsmith 230 July 29. 1964 " " 23 39 350 . . 4 60 .2
<. I 39' 306 718 7.1

. _-



Table ..:..··Chclll!cal anlll)'IH'. of .... ,iller from ,", lis ,In.1 aprlnltl. ~nttl!C'" Cnun!,'.·( 'ntlnucd

r -
~"rwdfl,

rill ft'h'- ~I- IllJ- IT,,", I: '1Il11l~ tanl. I'll
rill!.' rl,l.' t r.lt.· <;"'1 .... ·<1 h.lr,lnrs!J 01" r • 'P.
(CI) (F) (:oW... ) s" IloJs .", (.;.,CO:, ." !l'C)

• "0.2 "'0. 1, 390 m 70n ,. ,

I ~8 .2 · .' i93 loO", 1,1"'0 7.0

1(,0 ., < .A m no 1.1Jll 1.)

218 A.2 < .~ 1.20b , 2,o',n •••,,, 4. , ." I ,25) , 2,060 ILZ

2(.) ,.. .A 1,270 , 2,110 R. ,

'07 ,., · ,A 1,220 '0 I.OJO .. ,
", J.9 · .'. \, J05 " -' ,2 50 .,.
m ,., < .. 1.11\ ,. I. 'KIO •••
'0 •• .~. ". '" ". 7.7

" ., .' '" m •••
AO ., .A "~8 10' ,., ..,
" 2.' , .A "1 • 1,0(,1 ..,

" 1.6 .4 '" " ", .. '

" •• .1. '.2 t A fill:! '1.0

19 •• · .A '"
, 7,',0 '"

'" 1.0 2t, .0 7Rl "" 1,190 ,. ,
" LA .A '0' 7 I,Ol:!: .,
" LO < .A '"

, ',on l , ..,
" J.5 < .A ,,. A 1,018 '.7

JOO 1.1 < _A 1,161 " I. q~l) ,.,., •• 25.0 56:. " 1.00t, ..,
7J ., .., '" "A 1,05/, 1.7

" ., < .A ". ,
'" .. ,

" .A < .A '" • &3' l.h

" .J < ,<, L 371 I , I &3J '.1

A

•

A

•

•

•
°

•

,

,
,
,

,

,

,

J7

.-
Depth

Wl"tl ()I., 11" r of Datt· III 5 (11(..1 C.Il- IiJ 1o:!l4!- SL!lJhllll BlclJr- Car- • ,-
well coll"... t (on (5 lOr) "film .Ium (Na) banal,· bnn.t., {.lit
(ft) (C.1) (",l (HCo., ) (C(I~ ) (S(l )

19·))-101 A. R. Age ... 187 feb. 18, 19M 1\ 70 " " A" --
102 0. A. t:lng 120 feb. 1', 19M J3 •• A> 72 ". -- J

"01 S.. llI. t. COIN!:It)'. Oil 20' do , 72 22 1" '" -- I
Co.

11-201 Hrll. Joe knt"" 317 Nov_ 21, 1963 • 2 1 '7, "0 " 1

202 do 310 do • 2 , A.' .00 -- 21

20' do 31O do • 2 2 "1 &10 10 20

'01 8. C. 1..ovelte '" Mar. 23, \96, • 7 ,
'" ''0 -- "

50' Mra. Jo., 8"l1l011 m Nov. 21, 1963 • , , '00 &20 " 20

'02 d. '00 d. , 2 , Al, 53O 22 "
'01 £ic,hl-8urll: Indcpo'ndl'nt 1" Har. ., 196', 1\ " " •• m -- J

Schuul OlliLrlcl

'02 Wilburn Cro•• m H.r. 17, 1964 Jl 1 , 190 319 II ,
'0' B. C. UWl·t te 215 Har. 21, 19M 12 22 12 138 377 -- A

701 \.III burn CrutU 'AI Har. 19. 19M '0 2 , 26O 53O 1. A

'0 , Cll)' "I 8<lwlc "0 Mar. 21, 196/, , , ,
'" "2 " •

I~- 102 B. C. WVQuc '.00 Mar. 2~ , 1961.0 10 1 , '" '" 1. ,
10.. ~"Idon Porter ]501: do 10 2 1 ,., At, 7 1

lOl A. N. Arve.on "0 Nov. ", 1963 " " 12 '" 530 -- J

202 do 270 do , 1 ,
2" A.7 22 ,

20t, d. '" do , 1 1 ". '00 "
,

20) JUL' Plppll' 27S do 10 , 1 "0 "0 19 A

JO' r. T. It 'IlCyC"llt t 20. Aug. 7, 1961 , , 1 ". '" -- "
10-' Frank Molrt In '.0 1-:01,1. 21, \Cl(,] • A • 20' 327 23

'0' J"hnnl' (;.unounat 1.'.5 ~.OV • ,n, 196) " •• 28 12' ". --
JO·, 1. G. O)'l r ,"0 Nov. 22. ICl6) 10 1 , 1.7 '" " 2

I ,"a •• 0 • till., .. rJ 222 Mar. ,. \Cl63 Jl 2 1 15& '" -- I

I ,0' 111.' rm.:ln (;. IIcnrd -- Oel. " 1961 , 1 1 1\0 m -- I
-

•



Table 4.--Chemical analyses of water from wells and springs, Montague County--Continued

Depth Specific
Well (honer of Date of Silica CIII- Hagne- Sodium Blcar- Car- Sul- Chlo- Fluo- Ni- Ois- Total comlUClanCf' pll

we 11 collection (S10;,> ) cfum sium (Na) bonate bonate fa lC ride ride tratc solved hardness (tlicronilns
(ft) (Co) ("<> (HCO:-, ) (COa ) (SO. ) (C I) (r) (NO;. ) sol ids o. CnCO:. '" 25"C)

19-18-402 Mrs. Odeua Yowe 11 -- Nov. ", L963 , , , 40' 760 [4 47 '19 4.7 ,0.4 974 • 1,650 ..,
403 E. S. Johnson ". do '0 , , £59 34' .. 15 15 •S .4 3" ,

'" '.7

404 GQrdon Heard 'OS Mar. 10, 1964 , 3 , '" 32O 7 .. 31 .3 < .4 laS l' "1 ..,
40S Ja_s Henry 22O Har. 13, 19M , , 1 148 m -- 14 , 1 .2 < .4 ". 9 £lOt, ..,
40' We Idon Porter laS Mar. 24, 19M '0 , 1 ". 394 7 l' 14 _7 < .4 413 7 68' ..,
SOl Gordon Heard '07 Mar. 11, 1964 12 7 3 13l 314 -- 15 29 .3 3.' '" 32 '" 7.9

SO, James llenry 104 Har. 13, 1964 15 700 m 1,410 '49 -- 100 4,400 ., < .4 7,174 3,200 11,540 7.2

S03 A. V. Cor)l('nlng 240 Har. '0, 196/.1 , 1 1 159 34' 10 • 22 .4 < .4 la3 , 650 •••
702 Gordon Heard 350:1. Mar. 10, 19M , , 1 149 314 -- 17 " .3 < .4 "0 , '0' 7. ,

703 do 110 do 13 " " 68 349 -- 17 32 .3 < .4 m 20' '56 7.7

704 HcrlMn G. Ileard -- Mar. 13, 1964 1 640 176 5,500 29 -. < 3 10,300 ., < .4 16,585 2,320 .>12,000 6.7

70' Jack S hlyden 34 Jan. 11, 1966 .. 444 '0 297 301 -- 2O 1,220 ., < .4 2,210 1,360 l,950 7.'
Hoy " 1966 " 440 " 351 304 -- 22 1,270 .4 < .4 2,320 1,340 4,045 7.1

70' John H. Angove '0 Jan. 11, 1966 16 72 " 52 364 -- 31 67 .2 2.5 '" m 775 7.7

707 Gordon Heard 480 do 15 " " l8 14l -- 42 39 ., < .4 400 290 68O 7.4

7O. Ben Parker Estate l00± Jan. 13, 1966 15 '07 " 40 497 -- 34 47 .1 < .4 52O 41' ." 7.8

70' l.lllle Bates, et a 1. 135 do 15 77 " " 316 -- 17 53 ., < .4 418 3o, m 7.S

71O O. I!, McNatt, J .. 24 do 9 " 13 23 '" -- 16 " .2 < .4 284 ", 515 7.4

.01 Herlll/ln G. Ileard 163 Mar. 13, 1964 15 36 18 7O 119 -- 15 " .3 < .4 m '63 594 7.8

19-101 City of Nocona SO, H.y 7, 19533' 15 , , 161 29l 24 44 I' -- .4 '" " -- •••
10' T. P. Skinner 300 Oct. 23, 1963 12 2 1 160 324 " " I' .3 < .4 40' 8 68O ..,
107 G. H. Fooshee m do • 10 , 1" "0 -- 31 " ., 20.0 467 " 7" '.0

1O. do '" do 11 13 4 '00 367 -- 44 " .3 ., S54 SO '" 7.,

'0' J. P. Clingfngsmlth 250 Nov. '0, 1963 , , , 176 '" '8 33 " .4 < .4 440 , 753 ..,
Estate

110 leroy Priddy '" Nov. 22, 1963 10 1 1 16. 321 l4 27 " .3 < .4 417 , 714 9.1

201 S. E. Bell Estate 219 N=. 27, 1963 " 77 23 " 19O -- 10' 11' ., < .4 '03 287 890 7.0

203 J. S. Etter 224 do 14 64 20 63 272 -- 10' " .3 < .4 442 241 748 '.0

See footnotes at cod of table.



See routnulllil III rod uf t ..bl~.

- r- .-,--Depth Slk'elflc
Well (Nn~r or Dal~ ..,1 S II iell Cal- Ma\o(nl'- Sodium Bicor- Car- Sul- Ch 10- Flllo- 1'1- Dis- Tout co,,,hlc rlInce ,II

10110 II coll""'l lUll (510:. ) c lum ~ hllll (I'a) bonate huna tl' Cah' rill~ rid..: trOll(' $oh'ctJ hard",-'" (Hl ... ron',rlfl
(ft) (ell) ('\I) (HCQ.. ) (CO, ) (SO~ ) (el) (F) (NO., ) so t Ids :lJ CnCO:, ." .I ~·C)

19-19·)01 J. S. Et ll:!f 224 Nov. 27. 19b3 " 12 25 55 320 -- 87 37 0.2 3.0 447 2" 782 7.&

401 C. E. Rtc:hllrdson 30O Feb. 14, 19M \0 \ 3 4 85 26' -- \8 , .2 < .4 267 " 475 8.0

40' NortClX all Corp. \,000 Feb. \3, 196/, \0 4 I 320 393 8 3O 256 \.3 < .4 8'0 14 1,570 8.6

70\ C. E. RIchlrdson 160 Feb. 14. 1964 \, \7 6 78 262 -. '0 8 •3 < .4 270 .. 460 8.\

70' do 260 Moy 5, 1961 \' \, 6.3 8' 163 -- 2O 6.' .3 '.5 278 56 '" 7.1
feb. 1'., 196" \1 \8 , 86 W -- \' 7 .3 < .4 273 '" t,71 8.\

80\ ltllnry eoroda 197 Moy 4, t 964 21 \06 13 '\ 333 -- 9S 70 .3 < .4 530 360 '03 7.0

80' Mu. Lol. Bllil m Apr. 30, 19M , , \4 60 56 \43 -- 600 \0' .3 < .4 I, 1I0 780 1,590 6.8

20-601 City of SlIlnt Jo 430 June 5, \,,6! 17 '0' )) 34 408 -- 96 \3 .4 3.8 '04 390 .. 7.4
Moy -- 1953 24 " )) 39 -- -- 76 \8 .1 <4.0 500 370 -- 8.0
Nov. -- , 1954 .. \0' 50 \ -- -- " ,\ .\ .4 '04 460 -- 7. ,
Har. !'J 1964 19 100 3\ 16 400 -- 8' \' .3 < .4 477 379 790 7.5

60' do 700 Moy .. , 195) \7 14 7 275 -- -- " '\3 .1 2.7 790 6S -- 8.3
N~. -- , t 954 -- \0 4 287 -- .. 48 '0' .4 .4 760 42 -- 7.8
Har. 4, 1964 10 " 3 '83 390 -- 39 205 .4 L.5 742 43 1,320 7.1

60J do 747 Feb. .., 1954 , 27 " 305 -- -- 61 '88 .4 4.0 "0 1\7 .. 7.8
OcL -- , 1956 -- ,\ 5 328 -- -- 56 '8' .4 \ .6 1,008 IS -- 7.6
Mar. 4, 1964 \3 ,.

'0 87 362 -- 84 \' ., I.S 3IS 224 776 7.6

2$-201 L. C. Folter '" Mar. 19, 1964 , , \ \', m 13 '0 59 .7 < .4 498 4 854 8.8

'0\ Leon. rd Ma rtln 410 Apr. 8, 1964 8 4 , 462 471 -- 37 403 '-, < .4 I J 150 \, 2,060 8.0

26~ 10) Jack 5 hlydl!'n 81 Jan. II, 1966 IS \06 '\ 32 367 -- 44 49 ., < .4 449 l52 760 7.3

\04 N. J. Spiku .- Jan. I', 1966 13 118 43 54 4\7 -- 61 \19 .1 16.0 630 470 1,165 7.S

\05 ltuflll/ln Fo, '0 Jan. \3, 1966 12 II' \8 25 37S -- 39 5 \ .3 < .4 448 3" 760 7.5

\06 8~1S Ie lIcnry 97 do \4 \04 " 3O 360 -- 22 67 .3 < .4 438 358 765 7.S

'0\ Union TCK" P<'tfoleObl '00 Apr. 23, 1964 8 39 21 " 317 -- \4 \7 ., < .4 306 '85 '" 7.7
Jan. 13, 1966 , 36 " 54 312 -- 17 \, .\ < .4 306 18' '40 7.7

'0' do 74' Jan. 13, 1966 , 8 4 124 3\8 -- 2O " .7 < .4 336 34 560 ,.,
'03 do 670 Moy II, 1966 \6 4 , l3S 327 -- " " .6 < .4 3S5 \' m 7.7

204 Jake Bridgewater 83 Moy 10, 1966 " '07 6 112 451 -- 47 IS .1 8.0 600 293 968 7.3

'OS Radio Station KRAN 47 Moy II, 1966 21 \\6 , .. 4 \5 -- 48 4O ., '.0 ,to 1I2 837 7.'

'06 TIu: We. to roe r Bow II og -- do \7 \29 " 28 333 .. 34 86 .2 27.0 500 387 '" 7 .3
Atley

-
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Tobl~ 4.-·Chemieal analyses of water from wells and sprlng., MontORue County--Contlnued

Dopth Speelrte
Well Owner oC Oal. oC 5 tlleo Co 1- Magn.- Sod ium Blear- Cor- Su1- Chlo- Fluo- NI- 01 R- Total comhu: ta nee pll

well co lleellon (510,) clum 8 lum (Na) bona te bona lC COle ride rIde tra t, ' solved hit nJnc89 (m<TO"~lO'
(fl) (Co) (Mg) (IICo" ) (CO, ) (SO, ) (CI) (F) (NO, ) • .,11 d. a. CoCo, al 2~·C)

19-26-207 Hrs. Ray IIsrlow 120 Hoy II, 1966 25 102 8 B2 425 -- 42 1,7 0.4 8.0 520 286 B38 7.4

301 Union Texos Pelrolvum 413 Apr. 23. 1964 8 38 22 51 320 -- IS 17 .2 < .4 )08 188 560 7.6
Jon. 13. 1966 9 35 23 54 312 -- 19 15 .2 < .4 308 182 540 7.7

302 do 2S3 Jan. 13, 1966 17 163 9 70 414 -- 48 139 .1 7.0 660 445 1,130 7.2
Hoy 10, 1966 21 165 9 70 416 -- 48 138 .2 4.0 660 449 1,050 7.2

303 do 375 Apr. 23, 1964 9 58 10 132 329 -- 50 113 .7 < .4 540 186 956 7.6
Hay 11, 1966 15 153 13 83 427 -. 57 147 .4 < .4 680 437 1,120 7.3

304 do 384 Apr. 23, 1964 8 38 22 47 311 -- 13 17 .2 < .4 298 187 546 7.7
Jan. 13, 1966 9 37 22 52 310 -- 14 16 .2 < .4 302 181 530 7.8

305 CILCton Brooks 35 Hay 10, 1966 29 116 12 91 417 -- 50 98 .4 34.0 660 31d 1,062 7.1

106 E. R. Moore 90 do 24 157 29 67 421 -- 66 164 .3 6.0 720 510 1,200 7.1

401 Servle~ Pipeline Co. 154 Hoy 8, 1961
0

9.6 51 J2 58 290 -- 33 79 .1 .2 406 2S8 73~ 7.4
Hoy 5, 196:. 9 54 J2 48 285 -- 26 77 .2 < .4 386 267 724 7.9

.01 B. E. Free,""n 60 Hoy 10, 1966 22 226 II 98 422 -- 106 246 .2 D.O 930 1>\0 1,550 7.1

602 J. T. Floyd 65 do 24 120 14 94 431
_.

57 93 .2 6.0 620 359 992 7.2

603 Hr•• John L. Proler 112 do 22 164 17 87 426 -- 64 158 .3 17.0 740 480 1,210 7.3

27-10 I Fred So lmon 110 Dc l- 19, 1963 19 256 71 92 417 -. 149 434 .3 12.0 1,238 930 2,110 7. I

401 do 134 Del. 18, 1963 14 149 49 75 427 -- 51 234 .2 < .4 783 570 1,400 7.6

402 Rayburn Chokaa 110 Apr. 7, 1964 17 109 43 15 460 -- 24 39 .5 28.0 SOD 449 884 7.5

BOI 1I01lis Bcone 128 do 29 81 31 20 365 -- 21 25 .4 17 .0 403 328 682 7.4

901 W. B. Stlls 180 do 20 68 20 37 301 -- 58 21 .J 8.0 180 253 637 7.3

902 Jim Barnett 140 Apr. 22, 1964 32 121 36 65 54 -- 343 86 .4 90.0 800 452 1,176 7.0

28- 70 I C. C. Edwards 198 do 17 92 45 60 373 -- L56 61 .3 < .4 610 415 1,007 7.5

801 Forl::!Itbut'K Ind",pcndt.-n 200' May 5, 1961~ 24 102 19 21 355 -. 67 12 .2 .. 420 n2 666 6.9
Schuol Dlllrlct IApr. 23, 196.. 22 105 18 16 357 -- 66 9 .2 < .4 '.\2 336 683 7.5

802 C. D. Wylie 34) I
2., 19M 11 102 13 13 350 -- 40 7 .2 < .4 358 310 626 7.4Apr.

803 ForestbuYI>!, Wlltcr 459 July 27, 1964 20 250 1I0 -- 320 -- 19 20 -- .. 580 360 -- 7.2
Supply Corp. Nov. 6, 1964 20 79 29 28 365 -- :: iL ...4 418 319 690 7.4

33-201 W. F. eossett JOO Apr. 8, 1961. 11 30 13 92 281 -- J.O 374 129 644 7.7

34-302 B. F. Huddluslon 110 Feb. II., 1964 9 10 1 199 447 2 30 _ 51 1.2 <., ./, 523 32 935 8.4

L-- '-- - '-
-~ - - - 1-

S"L' 1,'lJlntHl'S ..it ,onl! "I t.lbl,·.



Tabl!: .. ~-CI\l:!1II1cul ""111)'1('. of \later frora \lell~ and Ipr{nl4l, Hantll '''to Cuunt)'-·CtolllltJuu<!

~ ~ -,-
Depth !irc,'1:! fIe

Well Owner of Dlitc or Silica COlI- Iia gnt,~ Sodium Blear- ClIr- S" I· Ch 10- Fluo- Ii t- I>ls- Totti I e'ln,hu::t"n~.· pll

\Ie II collect Ion (510:, ) clum Ilum (Na) bonlltl! bonGt. [lite ride rille lral(' solved hnrdnt'AA (th. fll~~HlJl

(ft) (Ca) ("") (IICo.. ) (C~) (SO, ) (C I) (F) (~O:> ) so I ~d, 1111 (;aC~ ," H-C)

19~)4-304 G. t:. RldulrdliUf) "0 Feb. 14. 1964 10 4 2 207 4J2 10 " 51 1.3 <0.4 521 11 9J4 R.'
J6~20l J. J. I-bn COl,!, J .. 126 Apr. 23, 1964 20 112 ]) 43 442 .. 43 72 ., ,. ,4 540 414 ,,, 1.1.

31-101 Mea. Lena l'\lrrc.t.t 224 Apr. " 1964 I' " " 23 310 .. " 10 .2 < ,4 JIl'. 292 M2 7.3

!lAnaly.l. by U.S. Geological Survey.
!YlJell dee~l\tld .ftt'r Hut \later sample collected.



Table 5.--Reported brine production and disposal in 1961, Montague County

Area Disposa 1 10 Disposa 1 in Tota 1 brine
shown on rie Id oame21 pits injection wells production
Figure 10 (bbl) (bbl) (bb I)

1 McGaughy/Ellenburger 0 54,000 54,000
Spanish Fort/Crinoidal Sd. 0 897,170 897,170
Spanish Fort/2700 Sand 365 2,648 3,013

Coun ty Regu lar 67,299 17,082,875 17,150,174

Total 67,664 18,036,693 18,104,357

2 County Regular 0 58,000 58,000

Tota 1 0 58,000 58,000

3 County Regular 0 15,300 15,300

Total 0 15,300 15,300

4 Illinois /Bend 0 250,390 250,390

Total 0 250,390 250,390

5 Staley/Conglomerate 0 3,600 3,600
Staley/Conglomerate, Lower 0 360 360

Total 0 3,960 3,960

6 Ringgold, East/2nd Conglomerate 0 94,565 94,565
Ringgold, East/4th Conglomerate 0 110,230 110,230
Ringgold, East/5th Conglomerate 0 5,000 5,000

County Regular 7,200 0 7,200

Total 7,200 209,795 216,995

7 Ringgold, East 0 14,070 14,070

Total 0 14,070 14,070

8 Hi lam/Cong lomera te 1,200 0 1,200
Milam, N.E./Caddo Conglomerate 365 2,000 2,365
Seay/Caddo Conglomerate 0 8,030 8,030

Total 1,565 10,030 11,595

9 Ringgold 1,095 342,486 343,581

Total 1,095 342,486 343,581

10 Stoneburg, North/Strawn 720 0 720

Total 720 0 720

See footnotes at end of table.
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Table 5.--Reported brine production and disposal in 1961, ~bntague County--Continued

Area Disposal 1n Disposa 1 in Total brine
shown on Field name~ pits injection we 115 production
Figure 10 (bb1) (bb1) (bb 1)

11 Belchervi ile 2,190 91,615 93,805
Be 1chervi lIe, S./Conglomerate 0 0 0
Belcherville, South/2nd Congt. 800 0 800
Lerner/Caddo Congl. Lower 0 1,125 9,125
Lerner/Caddo Conglomerate, Upper 0 0 0
Lerner/1st Conglomerate 0 9,125 9,125
Lerner/2nd Conglomerate 0 3,650 3.650
Lerner/3rd Conglomerate 0 18,250 18,250
Lerner/4550 Strawn 0 3,650 3,650
Maguire 0 0 0
Paine-McGaw/Strawn 0 0 0
Rogers &: Rogers 16,334 117,750 152, 234.!>1
Whi tson 0 63,025 63,025
\~h i tson/S t rawn, Lower 0 480 480

County Regu 1ar 300 90,000 90,300

Total 19,624 406,670 444,444

12 Dodson 0 293,655 293,655

Total 0 293,655 293,655

13 Seago 0 6,000 6,000
--

Total 0 6,000 6,000

14 Alma/Strawn 13,830 0 13,830
Bowers /Penn. 0 0 0
Bowers, South 0 23,000 23,000
Bowers/Strawn 23,277 380,000 403,277
Bowers/3100 Strawn 14,500 0 14,500
Bowers Pool 86,113 116,076 202,189
Childress/Strawn 0 18,980 18,980
Fleming/Strawn 0 0 0
Smada/2500 Strawn 3,000 0 3,000

County Regular 63,731 1,936,896 2,000,627

Tota l 204 ,451 2,474,952 2,679,403

15 Howard/Conglomerate 0 0 0

Total 0 0 0

16 Jockey/Conglomerate 0 0 0
Sanders 0 730 730
Sanders/Caddo 3rd Congl., Upper 0 il25 71, 92SsJ
Sanders/Conglomerate, Lower 0 6,075 6,075
Sanders/Conglomerate, Upper 0 7,150 7,150

Tota 1 0 li1,380 85,883

17 carminati 365 0 365
Clingingsmi th /aasa 1 Congt. •••• 0 ••• 0000 ••• Not reported .. .••••• 0.00 •••

Clingingsmith/Caddo Congl. E 0 15,180 15,180
Clingingsmith/Conglomerate 30,030 0 30,030
Clingingsmith/Strawn 0 Iii ,000 14,000
Minor, No/Conglomerate 0 730 730

Tota l 30,395 29,910 60,305

See footnotes at end ~f table.
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Table 5.--Reporced brine production and disposal in 1961, Montague County-.Continued

Area Disposa 1 in Disposa 1 in Total brine
shown on Field name2/ pits injection wells production
Figure 10 (bbl) (bbl) (bbl)

18 Nocona, South/Caddo 0 0 0
-- -- --

Total 0 0 0

19 Etter/Bend COnglomerate 0 32,800 32,800
Etter/Conglomerate, Upper 0 70,700 70,700
Fooshee/Strawn 0 0 0
McNabb/Conglomerate, Lower 1,800 0 1,800
McNabb/Conglomerate, Upper 2,000 0 2,000
McNabb, NW./Conglomerate 0 13,000 13,000

County Regular 1,000 0 IJOOO
---

Total 4,800 116,500 121,300

20 Bonita 0 127,750 127,750
---

Total 0 127,750 127,750

21 Threadgill/Strawn 0 109,500 109,500
---

Total 0 109,500 109,500

22 Miller/Conglomerate 0 1,266 1,266
Roberts/2nd Conglomerate 0 0 0
Stoneburg 1,875 1,080 2,955
Stoneburg/lst Conglomerate 1,260 0 1,260
Stoneburg/4th Conglomerate 1,260 0 IJ260
Underwood-Ray/Conglomerate 1,150 630 1,780

--- ---
Total 5,545 2,976 8 J521

23 Chapman-McFarlin 0 66,680 66,680
--

Total 0 66,680 66,680

24 B & M/Conglomerace 1,750 0 1,750
Hi Idreth 5,455 144,397 149,852
Hildreth/Conglomerate, Lower 0 0 0
Hildreth/#2 Congl. Unit 0 IJ587,OOO 1,587,000
Hildreth/Reese 3,840 0 3,840
Hildreth/Strawn 5500, Lower 0 0 0
Hildreth/4700 Strawn 0 0 0
Johnstar/Conglomerate 910 58,060 58,970
Kennedy/Caddo 712 9,455 10,167
Kennedy/Conglomerate 3,360 110,115 113,475
Lewis -Stuart/Caddo 1,825 43,070 44,895
Lewis-Stuart/Conglomerate 547 57,540 58,087
Lewis-Stuart/Strawn ° 720 720
Magee 5,650 0 5,650
Queens Peak 1,652 44,165 45,817
Wa les /Vio la ° ° °Wales/6240 Conglomerate ° ° °

To cal 25 J701 2,054 J522 2J080,223

25 Minor, West 66 154,200 154,266

--
Total 66 154,200 154,266

See footnotes at end of table.

- 77 -



Table 5.--Reported brine production and disposal in 1961, Montague County-~Continued

Area Disposa 1 in Disposal in Tota 1 brine
shown on Fie Id name!Y pi ts injection wells production
Figure 10 (bbl) (bb 1) (bbl)

26 Engle/Cotton 36,000 0 36,000
Engle/Strawn 0 167,048 167,048
Engle/2nd Conglomerate 15,000 85,000 100,000
Gronow/Strawn 9,125 0 9,125
Joliami Fenogliol2nd Congl. 5,475 0 5,475
Minor/Conglomerate 0 76,015 76,015
Ulbig/Conglomerate 730 0 730
Wagg/Conglomerate 1,245 0 1,245

Total 67,575 328,063 395,638

27 JayDee/Strawn 150 0 150
JayDee/lst Conglomerate 200 0 200
JayDee/2nd Conglomerate 0 5,475 5,475
Mallard, North/Congl. 0 54,750 54,750
Trans/Caddo Conglomerate 9,430 0 9,430
Trans/Caddo, Upper 6,570 0 6,570

Total 16,350 60,225 76,575

28 Dye Creek/Conglomerate 0 0 0
Dyemound/Bend Conglomerate 0 28,800 28,800
Dyemound, S./Bend Conglomerate 57,250 0 60,209~

Dyemound, South/Strawn 0 0 0
Dyemound, South/70S0 Zone 2,190 0 2,190

Total 59,440 28,800 91,199

29 Cheyenne/6500 Conglomerate 1,800 57,900 59,700
George Engle/Conglomerate 0 42,705 42,705
Saint Jo, SW./Conglomerate 0 70,080 70,080
Saint Jo, SW./6300 Congl. 0 91 91
Saint Jo, W./Conglomerate 7,070 58,500 65,570
Saint Jo, West/6300 Conglomerate 0 21,140 21,140

---
Total 8,870 250,416 259,286

30 An~Son/Conglomerate 0 73,780 73,780
An-Son/Viola 2,040 0 2,040

---
Total 2,040 73,780 75,820

31 Boedeker 2,555 1l,680 14,235
Boedeker/Conglomerate 0 0 0
Boedeker, SE./Viola Limestone 0 16,480 16,480
Boedeker, Southeast 0 0 0

---
Total 2,555 28,160 30,715

32 Bowie/Viola Limestone 0 63,510 63,510
Brashear/Pennsylvania Lime 2,920 0 2,920
Denver/Caddo 0 65,532 65,532
Mue ller 2,190 300 2,490
Richardson-Mueller/Caddo 24,497 13,764 38,261

Total 29,607 143,106 172,713

See footnotes at end of table.
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Table 5.--Reported brine production and disposal in 1961, Montague County--Continued

Area Disposa 1 in Disposa 1 in Total brine
shown on Fie Id name2J pits injection wells production
Figure 10 (bbl) (bbl) (bbl)

33 Hundley/Caddo 10 a 10
Hundley/Conglomerate 10,910 33,100 44,010
Hundley, East/4800 Strawn a a a
Hundley, East/5200 Strawn 730 a 730
Hundley J Strawn 5,840 22,480 28,320
Hundley a a a

Total 17,490 55,580 73, 070

34 Gifford a a a
Osage/Conglomerate a a a
Osage, Eas t/Vio la Lime a a a
Osage a a a

County Regular 985 41,380 42,365

Total 985 41,380 42,365

35 Boedeker, South/Viola Lime 1,300 a 1,300
Boedeker, SW./Conglomerate 1,095 a 1,095
Bowie, SW./lst Conglomerate a a a
Bowie, SW./4th Conglomerate a 1,825 1,825
Eanes /Caddo a a a
Eanes/Conglomerate a a a
Eanes, Northeast/5750 Congl. a a a
Eanes/Viola Lime a a a
MPS/Ellenburger 2,500 a 4,103!'!
Newport, Caddo a a a
Younger, West/Ellenburger, North a a a
Younger, W/Caddo Cong!. Lower A·LN. a a a
Younger, W./Caddo Congl. Lower Z.B.N. a a a
Bowie, Southwest a a a

Total 4,895 1,825 8,323

36 Dimock/Viola Lime 1,700 a 1,700

--- ---
Tota 1 1,700 a 1,700

37 Higgs/Conglomerate 65 a 65
Sunset/Conglomerate-A- a a a
Sunset/Conglomerate-B- ............... Not reported .. ............
Sunset/Conglomerate-C- O a a

--- --- ---

Tocal 65 a 65

38 Fruitland/Caddo 500 a 500
--- --- ---

Total 500 a 500

39 Aries/Caddo 3,535 a 3,535
Aries/Conglomerate a a a
Aries, East/6220 Conglomerate a a a
Aries/Strawn 913 a 913
Aries, West/Caddo a a a
Aries, West/5100 5,700 a 5,700

--- --
Total 10,148 a 10,148

See footnotes at end of table.
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Table 5.--Reported brine production and disposal in 1961, Montague County--Continued

Area Disposa 1 in Disposal in Total brine
sho.....n on Fie ld name!J pits injection we 11s production
Figure 10 (bbl) (bbl) (bbl)

40 McCoco/Caddo Cong1. 0 0 0
-- -- -

Total 0 0 0

SUMMARIES

A~ea and type of disposa 1 Barrels in 1961 Percent

Montague County Totals

Injection wells 25,809,754 97.4
Open surface pits 591,046 2.2
Miscellaneous 22,712 .1
Unknown 71,503 .3

Total salt water 26,495,015

Trinity River Watershed in Montague County

Injection wells 373,780 69.7
Open surface pits 158,097 29.5
MiscelLaneous 4,562 .9

Total salt water 536,439

Red River Watershed in Montague County

Injection wells 25,435,974 98.0
Open surface pits 432,949 1.7
Miscellaneous 18,150 .1
Unknown 71,503 .3

Tota 1 salt water 25,958,576

Montague County Regular Field

Injection wells 19,224,451 99.3
Open surface pits 140,515 .7

Total saLt water 19,364,966

All Fie Ids Exeep t Montague County Regular

Injection wells 6,585,303 92.4
Open surface pits 450,531 6.3
Miscellaneous 22,712 .3
Unknown 71,503 1.0

TotaL salt water 7,130,049

~ Field name assigned by the Railroad Commission
~lncludes 18,150 barrels disposed of by methods

Rog~rs and Rogers field in Area 11.
9lnc l udes 71,503 barrels disposed of by methods

Coqgl., Upper field in Area 16.
~lncludes 2,959 barrels disposed of by methods

Dyemound, S./Bend Conglomerate field in Area 28.
~ Includes 1,603 barrels disposed of by methods

MPS/Ellenburger field in Area 35.
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Table 6.--Chemical analyses of oil-field brines, Montague County

(Analyses are in parts per million except specific gravity and pH.)

From Rowland Laxon and others, 1960, Resistivities and chemical analyses of formation waters from the west central Texas area: West
Central Texas Section of the Society of Petroleum Engineers of A.I.M.E. j and BJ Service, Inc., 1960, The chemical analyses of brines
from some fields in north and west Texas: A.I.M.E.

Zone of Average Area Cal- Magne-
SodilmJ

Bicar- Sul- Chlo-
Fie ld depth shown on cium s i lDII bona te fate ride Sped fic

pHproduction (ft) Figure 10 (Ca) (Mg) (Na) (HC03) (504) (Cl) gravi ty

Canyon Spanish Fort 1,650 1 15,810 2,449 45,150 4 26 104,495 1.138 4.8

Do. Bowers 2,800 14 22,010 1,811 52,750 20 137 125,950 1.166 4.2

Strawn Childress 2,475 14 16,400 3,251 41,955 -- 21 113,250 1.134 3.4

Do. Illinois-Bend 3,500 4 15,149 2,697 46,810 2 9 106,900 1.139 3.9

Do. Rogers & Rogers 4,652 11 21,250 2,790 55,000 4 14 129,800 1.176 3.8

Do. Bonita 5,400 20 18,605 2,536 55,700 -- 227 126,000 1.165 3.6

Do. Gronow Strawn 5,830 26 20,555 2,420 49,350 -- 152 119,350 1.156 3.6

Do. Aries 5,400 39 16,240 1,280 50,600 93 21 110,400 1.146 5.9

Do. do 5,400 39 15,500 1,653 51,600 89 12 111,700 1.146 5.5

Do. do 5,400 39 14,630 1,818 49,750 96 10 107,900 1.142 5.0

Bend Dodson 5,122 12 19,210 2,571 56,200 -- 125 128,000 1.171 3.2

Do. Hilam Conglomerate 5,701 8 17,575 2,823 56,450 74 221 126,100 1.163 6.0

Do. do 5,700 8 17,530 2,906 56,200 82 193 126,050 1.162 5.7

Do. Sanders 5,975 16 21,320 2,640 57,695 -- 153 134,500 1.178 3.7

Do. Chapman-McFarland 6,000 23 18,300 2,420 56,300 -- 137 126,100 1,165 3.5

Bend Hue ller -Caddo 6,000 32 15,710 2,577 50,810 74 28 113,700 1.148 6.7

Do. Staley 6,000 5 20,270 2,450 55,300 -- 212 128,050 1.167 3.5

Do. ~:undley Conglomerate 6,260 33 17,410 2,685 52,500 42 52 119,500 1.158 6.7

Do. Miller Conglomerate 6,260 22 15,360 790 63,600 8 7 127,450 1.168 6.5

Viola Bowie-Viola 6,470 32 14,080 2,550 60,450 134 110 125,200 1.165 7.0
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SUPPLEMENTARY DISCUSSIONS OF QUALITY OF
WATER, GEOLOGY, AND HYDROLOGY

Geology of North-Central Texas

Regional Structure

The counties included by the Texas Water Development Board in the study of
ground-water resources in north-central Texas are in the Grand Prairie and Osage
Plains geographic provinces of Texas. The Grand Prairie region is defined as a
belt of counties west of the Balcones fault zone and north of the Llano uplift,
and has been described as a modified northeastward continuation of the Edwards
Plateau. At the surface in the Grand Prairie region are Cretaceous rocks of
the Comanche Series dipping gently to the east and southeast. Some faulting is
exhibited in the Cretaceous formations near the Balcones zone) but in general no
major structural features are reflected by these beds other than the regional
eastward dip. To the west of the Grand Prairie region is the Osage Plains pro
vince extending from the Edwards Plateau and Llano uplift northward to the Red
River. Surface formations in the Osage Plains of north-central Texas are of
Pennsylvanian and Permian age except where these rocks are overlain locally by
remnants of Cretaceous sediments or Recent alluvial deposits. Pennsylvanian
and Permian beds of the region form a westward dipping homocline with an average
dip of 50 feet per mile. Formations significant to the occurrence of ground
water under study in the Osage Plains have not been affected by major structural
deformation. The principal, large, buried structural features, illustrated in
Figure AI, include the Bend flexure, the Red River uplift, the Muenster arch,
the Fort Worth basin, eastern Midland shelf, and the Concho arch.

Depositional History

The geologic environment in which the rock units underlying north-central
Texas were laid down and the stratigraphic relationship of these units one to
another determine the character of the water-bearing formations, which are the
sources of ground water. Structural movement and crustal settling and shifting,
which followed the deposition of the rocks in the area, influenced the mode of
occurrence of ground water. An understanding Jf these complex historical events
is important to a comprehension of how ground water occurs and how it can best
be deve loped.

The sequence of geologic events significant to the occurrence of ground
water in north-central Texas began in Pennsylvanian time, and continued through
the deposition of Permian rocks throughout most of the area, Cretaceous sediments
over a large part of the area, and Pleistocene to Recent alluvial sediments found
at the surface in local areas and along most of the streambeds.

The Pennsylvanian and Permian seas that deposited sediments in the north
central Texas area were shallow--probably less than 100 feet deep. This is
evidenced by the large amounts of sandstone, the repetition and extent of coal
deposits, and the presence of frequent local unconformities. Present also are
conglomerates, mud cracks, ripple marks, cross-bedding, and fossils that are
found in a shallow-water environment. Thus, ground water occurs in this area
in formations of sediments deposited very nearly horizontally in Shallow seas
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that were alternately advancing and retreating. Such a depositional environment
resulted in a complex system of lateral and vertical changes in the character of
the materials deposited. Few widespread continuous mantles of sediments such
as those that characterize the Gulf Coast region of Texas are found. However ,
in contrast to the local, discontinuous, highly variable, shallow-water, clastic
deposits characteristic of these periods) certain limestone units are relatively
widespread. These limestones were deposited in extensive shallow seas advancing
from the north and east) and are traceable as continuous units throughout much
of the area under study. Thus, these limestone beds, while only locally signi
ficant as water-bearing units) are extremely important as horizon markers in
indentifying the age and character of the intervening sediments.

Pennsylvanian Deposition

The upper Pennsylvanian rocks of north-central Texas include the Strawn,
Canyon, and Cisco Groups, each of which has been subdivided into several forma
tions and members. In the Colorado River basin the Strawn Group is composed
principally of alternating beds of sandstone and shale, probably representing
near-shore deposits with the source area for the sediments being a land mass to
the east and northeast, which is now concealed under younger strata. Beds of
the Strawn Group overlap to the west so that the total thickness of the group
is probably not greater than 1,200 feet at anyone point. Cretaceous rocks
overlying these older beds in the area of the Bend flexure prevent tracing
individual units of the Strawn on the surface from the Colorado River basin into
the Brazos River basin. In general, the Strawn of the Colorado River basin
contains coarser sediments than in the Brazos River basin, although beneath the
Cretaceous sediments to the north in Wise County the Strawn again assumes a
near-shore facies marked by coal beds and lenses of sand and sandy shale.

The Canyon Group in north-central Texas is characterized by thick limestone
beds alternating with shale, and contains relatively little sandstone. The
source of the sediments in the Canyon was again from the east, and was lower
than during Strawn deposition as shown by the decrease of terrigineous clastic
material, which marked much of the Strawn deposition. Sandstone lenses occur
ring in the Canyon Group) of extreme importance to the occurrence of ground
water in local areas, probably were deposited in channels formed during periods
of nonmarine occurrence. In Jack and Wise Counties the character of Canyon
sediments--conglomerates) irregular sands, and several coal beds--indicates an
approach to the shoreline. Also in the southern region of the Colorado River
basin some conglomerates are found in the basal Canyon. The surface expression
of the Canyon Group in the Brazos River basin is separated by Cretaceous rocks
from Canyon beds in the Colorado River basin, and no definitive stratigraphic
correlation of individual formations has been traced from one basin into the
other.

There was no Widespread erosion of Canyon deposits except perhaps in the
western Llano area. Tectonic activity to the north included the gradual uplift
of the Red River arch, possible folding in the Wichita system, and other dis
turbances in the mid-continent area. Canyon sedimentation was also affected by
the continued development of the eastern Midland shelf and the subdued, but
still prominent, Concho arch and the Bronte axis.

Sedimentation continued into Cisco time, as evidenced by the lack of a
marked unconformity between the Canyon and Cisco strata. Local disconformities
and channeling are apparent in both the outcrop areas of these beds and in the
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subsurface, indicating that the shelf environment of late Canyon time became
more and more deltaic locally during Cisco time. The Cisco Group in the north
central Texas region is comprised chiefly of shale, sandstone, conglomerate, and
limestone, with local coal beds. Eastward the sand and conglomerate deposits
increase in thickness while to the west the conglomerate and the coal disappear.
In the northern part of the area the limestone disappears from the Cisco Group
as deposition occurred in a nonmarine or partially marine facies.

Deposition in the late Pennsylvanian was affected by uplift in the Llano
area as the initial westward tilting of the Concho foreland began toward the
Midland basin. This westward tilting was to continue throughout Permian time.
The Bend flexure, previously called the Bend arch, which extends from the Llano
area to the Red River uplift) came into existence during late Pennsylvanian and
early Permian times as a result of the differential subsidence oE the Midland
basin and the eastern Midland shelf, and the consequent westward tilting of the
Concho foreland.

Permian Deposition

No major unconformity marks the contact between Pennsylvanian and Permian
rocks, indicating relatively continuous deposition from the Cisco of the upper
Pennsylvanian into the Wichita of the lower Permian. Local disconformities and
channeling are apparent both in the surface and the subsurface, however, with
the shoreline of the Permian sea having oscillated back and forth while it con
tinued its slow migration toward the west as the tilting of the Concho foreland
into the Midland basin progressed. The extensive Permian sea was shallow over
north-central Texas, resulting in deposition of sediments under widely varying
conditions.

Rocks of the Wichita Group have been mapped a t the surface from the Red
River to the Llano uplift. In the Colorado River basin the Wichita Group,
representing the oldest Permian deposition, is characterized by marine shale
and limestone facies, while northward the marine beds decrease in importance and
red beds become more prominent. Near the Red River, deposition of the Wichita
Group was in a marginal marine environment marked chiefly by a red-bed facies
of shale and sandstone. Deposition was apparently continuous in the Wichita,
and no pronounced unconformities have been found in this group.

Cretaceous Deposition

The close of Wichita deposition marked the end of Palezoic time in north
central Texas, and great changes in the position of the land masses in Texas
were to characterize the beginning of the ~~sozoic in the State. The early
Mesozoic was a period of continental elevation, and no Triassic deposition is
known to have occurred in the area included in this study. This period of non
deposition continued through the Jurassic, and the first marine deposition that
occurred in north-central Texas after the close of the Permian was in early
Cretaceous times. As a result of the massive change in land-surface elevation
in the first half of the ~~sozoic, however, drainage in the Texas area had been
reversed by the time Cretaceous deposition began. Instead of northwesterly
drainage into inland Paleozoic seas) drainage from the earliest Cretaceous
period onward was toward the southeast in the direction of what is now the Gulf
of Mexico. Thus the regional dip of Cretaceous rocks overlying the Pennsylvanian
and Permian sediments of north-central Texas is toward the southeast.

- 96 -

•



West of an irregular, northeast-trending line through Brown, Eastland Jack, ,
\~ise, and Montague Counties, the only Cretaceous rocks remaining after extensive
periods of erosion are remnants and outliers that, although not extensive, are
locally significant as sources of ground water and as recharge areas for under
lying older rocks. East of this irregular line Cretaceous beds are found at
the surface in a continuous band eastward to the outcrop of Eocene rocks.

All of the known Cretaceous deposition in the area of study belongs to the
Comanche Series. The Comanche has been divided into the Trinity, Fredericksburg,
and Washita Groups. Generally, all of the Comanche sediments belong to a near
shore or shallow-water environment.

Quality of Ground Water

All ground water contains dissolved mineral constituents. The type and
concentration depends upon the source, movement, and the environment of the
ground water. Water derived from precipitation is relatively free of mineral
matter, but because water has considerable solvent power, it dissolves minerals
from the soil and rocks through which it passes. Therefore, the differences in
chemical character of ground water reflect in a general way the nature of the
geologic formations and the soils that have been in contact with the water. The
concentration of dissolved solids generally increases with depth, especially
where the movement of the water is restricted. Rocks deposited under marine
conditions will contain brackish or highly mineralized water unless flushing by
fresh water has been accomplished. This flushing action will occur in the out
crop area and to a limited distance downdip, depending in part upon the perme
ability of the rocks.

The chemical quality of ground water that has not been artificially altered
is relatively constant, as is the temperature of ground water, which makes it
highly desirable for many uses.

In addition to the natural mineralization of water that occurs in its
environment, the quality of ground water can also be affected by man. Municipal
and domestic sewage systems (including septic tanks), industrial waste, and oil
field brine that is improperly disposed of can enter into ground water and
render it unfit for most uses.

Including among the factors determining the suitability of ground water as
a supply are the limitations imposed by the contemplated use of the water.
Criteria have been developed to cover most categories of water quality, including
bacterial content, physical characteristics, and chemical constituents. Water
quality problems associated with the first two categories can usually be alle
viated economically, but the revoval of undesirable chemical constituents can be
difficult and expensive. For many purposes the dissolved-solids content consti
tutes a major limitation on the use of water. One general classification of
water based on dissolved-solids content ~~inslow and Kister, 1956, p. 5) is as
follows:
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Description Dissolved-solids content
(ppm)

Fresh Less than 1,000

Slightly saline 1,000 to 3,000

Moderately saline 3,000 to 10,000

Very saline 10,000 to 35,000

Brine More than 35,000

The United States Public Health Service has established standards of drink
ing water to be used on common carriers engaged in interstate commerce. The
standards are designed primarily to protect the traveling public, and are often
used to evaluate public water supplies. According to these standards, chemical
constituents should not be present in the water supply in excess of the listed
concentration shown in the following table, except where other more suitable
supplies are not available. Some of the standards adopted by the U.S. Public
Health Service (1962, p. 7-8) are as follows:

Substance Concentra tion (ppm)

Chloride (Cl) 250

Fluoride (F) (',)

Iron (Fe) .3

Manganese (Mn) .05

Nitra te (NO:. ) 45

Sulfa te (S04 ) 250

Total dissolved solids 500

* When fluoride is present nautrally in drink
ing water) the concentration should not average
more than the appropriate upper limit shown in
the following table.
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Annua 1 average of maximum Recormnended control limits of
daily air tempera tu res (OF) fluoride concentra tions (ppm)

Lower Optimum Upper

50.0 - 53.7 0.9 1.2 1.7

53.8 - 58.3 .8 1.1 1.5

58.4 - 63.8 .8 1.0 1.3

63.9 - 70.6 .7 .9 1.2

70.7 - 79.2 .7 .8 1.0

79.3 - 90.5 .6 .7 .8

Water having concentration of chemical constituents in excess of the recom
mended limits may be objectionable for many reasons. Water containing an excess
of 45 ppm of nitrate has been related (~~xcy, 1950, p. 271) to the incidence of
infant cyanosis (methemoglobinemia or ''blue baby" disease). The high concentra
tions of nitrate may be an indication of pollution from organic matter, commonly
sewage. Iron and manganese in excessive concentrations cause reddish-brown or
dark gray precipitates, which stain clothing and plumbing fixtures. Sulfate in
water in excess of 250 ppm may produce a laxative effect, and water containing
chloride exceeding 250 ppm may have a salty taste. Fluoride in concentrations
of about 1 ppm may reduce the incidence of tooth decay, but excessive concentra
tion may cause teeth to become mottled (Dean, Arnold, and Elvove, 1942, p. 1155
1159) .

Ha rdness in wa ter is caused principa 11y by ca lcium and magnesium. Exces
sive hardness causes increased consumption of soap, and induces the formation
of scale in hot water heaters and water pipes. The folloWing table shows the
commonly accepted standards and classifications of water hardness:

Hardness range Classification
(ppm)

60 or less Soft

61 to 120 Moderately hard

121 to 180 Hard

More than 180 Very hard

Water that is suitable for industrial use may not be acceptable for human
consumption, and different standards may apply. Ground water used for industry
may be classified into four principal categories: cooling water, boiler water,
process water, and water used for secondary recovery of oil by water injection.

Although cooling water is usually selected on the basis of its temperature
and source of supply, its chemical quality is also significant. Any character
istic that may adversely affect the heat-exchange surfaces is undesirable.
Substances such as magnesium, calcium, iron, and silica may cause the formation
of scale. Another objectionable feature that may be found in cooling water is
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corrosiveness caused by calcium and magnesium chloride, sodium chloride in the
presence of magnesium, acids, and the gases oxygen and carbon dioxide.

The production of steam requires high quality-of-water standards. Under
the extreme temperature and pressure conditions the problems of corrosion and
incrustation are intensified. Under these conditions the presence of silica
becomes undesirable as it forms a hard scale or incrustation.

Water coming in contact with, or incorporated into, manufactured products
is termed "process water" and is subject to a wide range of quality requirements.
These requirements involve physical, biological, and chemical factors. Water
used in the manufacture of textiles must be low in dissolved-solids content and
free of iron and manganese, which could cause staining. The beverage industry
normally requires water free of iron, manganese, and organic substances.

Water used for injection in the secondary recovery of oil is generally
that water taken from the oil reservoir. However, this water--usually brine-
must generally be supplemented in order to meet the requirements of volume.
Careful control must be exercised over the injected water with regard to sus
pended solids, dissolved gases, microbiological growths, and mineral consti
tuents. Suspended solids in the water, of course, can cause plugging of the
reservoir. Hydrogen sulfide, carbon diOXide, and oxygen all have corrosive
effects on the well equipment, and oxygen reacting with the metallic ions, pri
marily iron (Fe+++), will cause plugging of the reservoir. Organisms, iron
bacteria, algae, and fungi have an effect of plugging the reservoir or pumping
equipment, and the sulfate reducers have a corrosive effect.

Insofar as the mineral constituents are concerned, iron and manganese are
undesirable as they cause plugging in injection wells. Sulfates are of interest
from a standpoint of deposition. Water that is high in sulfate should not be
mixed with water containing appreciable amounts of barium, for this would result
in formation of barium sulfate with a very low solubility. The pH value is also
significant when corrosion control and the solubilities of calcium carbonate and
iron are considered. The higher the pH, the more difficult it is to maintain
iron in solution and to keep calcium scale from forming.

Ground-Water Hydrology

In north-central Texas the occurrence of ground water is erractic, and
there are no large, continuous, prolific ground-water aquifers such as those
found in the High Plains region of Texas and in the Gulf Coast. However, ground
water occurrences in north-central Texas conform to the same fundamental prin
ciple as those in other areas of the State.

Hydrologic Cycle

The water available for use by man--whether as rain, streamflow, water from
wells, or spring discharge--is captured in transit, and after its use and reuse
is returned to the hydrologic cycle from which it came. This cycle is illus
trated in Figure A2. Graphically, Figure A2 shows the continuing movement of
water from the oceans through evaporation to precipitation and its return either
directly or ultimately to the ocean.
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Ground-Water Occurrence and Movement

The geologic history of sedimentary deposition and erosion are primary
factors controlling the occurrence and movement of ground water in the north
central Texas area. The rocks found in the shallow subsurface range from
sporadic, uncemented, clastic beds to the more widespread, continuous, cemented
or compacted shales, sandstone, and limestones. In uncemented rocks such as
sand, gravel, and clay, water occurs in the spaces between individual particles,
whereas in well cemented or compacted sedimentary rocks it occurs chiefly in
cracks and fissures produced by earth movement or contraction, and in openings
formed by solution where the rocks are soluble. If these openings are isolated,
the movement of ground water is hindered. However, most openings are inter
connected so as to permit ground water to move through them. The essential
factor is that ground water of usable quality is continually moving from the
point at which it entered the ground-water body, called the recharge area, to
points of discharge, generally at lower elevations, either in stream drainage
or through wells.

Recharge is the process by which water is added to an underground water
bearing formation, whether by precipitation on the outcrop of the formation or
by seepage losses from surface streams or lakes on the outcrop. Factors that
limit the amount of recharge received by a formation are the amount and fre
quency of precipitation, the area and extent of the outcrop, the topography,
the type and amount of vegetation, the condition of the soil in the outcrop
area, and the capacity of the formation to accept recharge. Discharge is the
process by which water is removed from the formation, either through surface
drainage or through wells.

The direction and rate of movement of water through a porous n~dium, such
as an underground geologic formation, is influenced by a variety of factors,
which include the nature of the formation itself and the external pressures
applied on it as well as the fundamental physical laws of gravity and momentum.
These factors include surface tension, friction, atmospheric pressure where the
formation encounters the earth's surface, paths of differential permeability,
effects of heavy local withdrawals or injection of water, and climatic changes
affecting rates of recharge. In north-central Texas, ground-water movement is
not constant in either direction or rate. The environment through which it
moves is a heterogeneous complex of sedimentary deposits varying in porosity,
permeability, and angle of repose. Thus it is not easy, and frequently not
even possible in the light of present knowledge, to determine precisely the
route water will take from the point of recharge to the points at which it is
once again discharged at the ground surface. In the area of this study, however,
this route generally is circuitous and probably of relatively short geographic
extent. As a consequence, a landowner whether private or public has a particular
need for understanding the hydrologic factors affecting the occurrence of ground
water. Only by a carefully discriminating study of the geologic environment of
his immediate locality can he determine the availability of ground water for
beneficial use, or the means required to protect available ground water from
pollution.
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