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GROUND-WATER RESOURCES OF MOTLEY AND

NORTHEASTERN FLOYD COUNTIES, TEXAS

James T. Smith
United States Geological Survey

ABSTRACT

The principal sources of ground water in Motley
County and northeastern Floyd County are the alluvial
deposits of Quaternary age, the Ogallala Formation of
Tertiary age, and the upper part of the Dockum Group
{Trujillo Formation) of Triassic age. Rocks of Permian
age supply small amounts of slightly saline to very saline
water.

The alluvial deposits and the upper part of the
Dockum Group are the most prolific aquifers. The
average yield of irrigation wells tapping these units is
about 400 gpm (gallons per minute). The Permian rocks
usually yield less than 100 gpm to wells that range in
depth from about 50 to over 300 feet. The alluvial
deposits cover only about 25 percent of the area, but
supply a large part of the water needs. The Permian
rocks are used almost entirely as a source of water for
domestic and stock supplies.

In 1968, about 11,200 acre-feet of ground water
was pumped for municipal supply, industrial use, and
irrigation; of the 11,200 acre-feet pumped, about 9,400
acre-feet was used to irrigate 6,823 acres.

Generally, the water from the Ogallala Formation
and the Dockum Group is the least mineralized. The
water from the Permian rocks is more highly mineralized
and in some parts of the area, it is unfit for domestic
use. The quality of the water in the alluvium depends
upon the source of recharge.

The potential of the aquifers for further
development could not be determined, but it seems
highly probable that additional supplies of water could
be developed from the alluvial deposits, the QOgallala
Formation, and the Trujillo Formation.






GROUND-WATER RESOURCES OF MOTLEY AND
NORTHEASTERN FLOYD COUNTIES, TEXAS

INTRODUCTION

Location and Extent of the Area

Motley  County comprises an area of
approximately 1,000 square miles along the southeastern
margin of the Texas panhandle (Figure 1). Floyd County
is adjacent to Motley County on the west. The
northeastern part of Floyd County, an area of
approximately 100 square miles, is included in the
report area. Matador, the county seat of Motley County,
is about 70 miles northeast of Lubbock and about 150
miles west of Wichita Falls, Texas.

Figure 1.—Location of Motley and Northeastern Floyd Counties

Purpose and Scope of the Investigation

The investigation of the ground-water resources of
Motley and northeastern Floyd Counties began in June
1968 as a cooperative project of the U.S. Geological
Survey and the Texas Water Development Board. The
objectives of the study were to obtain basic data on the

occurrence, location, and quality of the ground-water
resources. Principal emphasis was placed upon those
aquifers supplying water for municipal supply, industrial
use, and irrigation.

The scope of the investigation included
determination of the location and extent of the
water-bearing formations, the chemical quality of the
water they contain, the quantity of water being
withdrawn and effects of the withdrawal on water levels,
and the hydraulic characteristics of the aquifers.
included in the

The following items were

investigation:

1. A field inventory was made of 603 water wells
and springs, including all public supply, irrigation, and
industrial wells, and a representative number of domestic
and livestock wells (Table 8). Locations of the wells and
springs are shown on Figure 8.

2. Drillers’ logs of approximately 100 wells were
used in conjunction with other data to map the geologic
units and to determine the thickness of the
water-bearing units (Figure 3 and Table 1).

3. Analyses of samples from 371 wells and springs
were used to determine the chemical quality of the
water (Figure 6 and Table 10). Analyses of water from
four wells were made to determine possible
contamination from herbicides and pesticides.

4. A map showing the altitude of water levels in
wells and springs (Figure 4 and Table 9) was constructed
from water-level measurements. The altitude of wells
and springs were determined from topographic maps
prepared by the U.S. Geological Survey.

5. The quantities of water used for municipal
supply, industry, and irrigation were inventoried.

Related Investigations

No detailed investigation of the water resources of
this area had been made prior to this study. Broadhurst,
Lang, and Shafer (1938) compiled records of wells and
springs, drillers’ logs, and water analyses, and prepared a
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map showing the location of their data in Floyd County.
Follett and Dante (1946) compiled similar data for
Floyd County. Baker and others (1963) published the
results of a ground-water reconnaissance investigation
that included data in this area and surrounding counties.
Miscellaneous inventories of wells, measurements of
springs, and chemical analyses made by personnel of the
U.S. Geological Survey are updated in this report.

A special effort was made during this investigation
to check previously inventoried and sampled wells and
springs to determine changes in the chemical quality of
the ground water, the flow of springs, and water levels
since 1937. Quality of surface water and streamflow
data are published in numerous reports listed in the
References.

Water-level inventories have been conducted
annually by the High Plains Underground Water
Conservation District No. 1 and the Texas Water
Development Board in the part of Floyd County which
is above the caprock escarpment that delineates the
western boundary of the report area.

Economic Development

Approximately two-thirds of the area is sparsely
populated ranch land. In 1960, Motley County had a
population of 2,870. The 1970 county population was
2,092, of which 1,051 resided in Matador in the central
part of the county. Roaring Springs, in the south-central
part of the county, had a population of 299; and
Flomot, in the northwestern corner of the county, had
an estimated population of 100.

The economy of this area is basically agricultural,
with most of the income being derived from the
production of beef and breeding cattle, cotton, peanuts,
and grain sorghum. Ground water is basic to this
economy because much of the farmland and improved
pastureland is irrigated.

Industrial development includes the production of
oil and gas in the Roaring Springs oilfield and numerous

gravel pits operated for the production of construction
materials. Flomot and Roaring Springs are cotton
ginning and shipping centers.

Physiography and Drainage

The principal topographic feature of Floyd and
Motley Counties is the rugged northeastward-facing
escarpment formed by the “caprock” of the Qgallala
Formation. The "‘Breaks of the Plains”, an extremely
dissected erosional area, separates the Texas High Plains
section of the Great Plain province from the Osage Plains
section of the Central Lowlands province.

Erosional remnants of caprock, sandstone, and
conglomerate form ridges and flat-topped buttes that are
underlain by siltstone, shale, and dolomite. Altitudes
vary from about 3,130 feet above mean sea level on the
edge of the High Plains caprock to about 2,600 feet in
the canyons.

The topography in the central part of Motley
County is characterized by a broad, gently rolling,
eastward-sloping, weathered plain broken by three major
drainageways. Much of central Motley County is covered
by alluvial sand and gravel interspersed with dunes and a
veneer of windblown silt. The alluvial plain generally
slopes from an altitude of 2,550 to 2,200 feet eastward
at about 20 feet per mile. The eastern part of Motley
County is characterized by moderately dissected “red
beds” with “stairstep”’ weathering formed by the more
resistant interlayers of dolomite and gypsum,

The report area is drained by the North Pease,
Middle Pease, and the South Pease Rivers and their
tributaries. The streams originate on the High Plains and
flow east and northeast.

Much of the surface runoff is absorbed by alluvial
channel, and terrace deposits; however, part of the flow
passes downstream into the Pease and Red Rivers.
Low-flow (base-flow) is measured at the following U.S.
Geological Survey stream-gaging stations in the area:

NORMAL BASE-FLOW
(CUBIC FEET PER

STATION NO.

7-3075

7-3077

Miscellaneous
site

Miscellaneous
site

LOCATION

Quitagque Creek near Quitaque
{W. F. Sauls Ranch)

Roaring Springs near Roaring
Springs (below swimming pool)

North Pease River at U.S. Hwy.
83 bridge, 18 miles north of
Paducah

Middle Peasa River at U.S. Hwy,

83 bridge, 13.5 miles north of
Paducah

SECOND)

3.05

1.38

0.0

0.0

o



Climate

The average annual precipitation in Motley County
is about 21 inches. About two-thirds of this amount
results from thunderstorms that occur during the
6-month period, April through September. Average
annual mean temperature was 61°F (16°C) for the
period of record 1931-60. Average temperatures for
January and July were 26°F (-3°C) and 96°F (36°C)
respectively; however, during any given vyear, the
temperature may range from 0°F (-18°C) to about
105°F (41°C). Highest and lowest temperatures
recorded at Matador are 112°F (44°C) and -4°F (-20°C)
respectively.

The growing season is approximately 218 days,
with the first killing frost occurring about November 7.
The average annual gross lake-surface evaporation is
about 75 inches (Kane, 1967), which is approximately
3% times the average annual precipitation.

Well-Numbering System

Numbers assigned to wells and springs in this
report conform to the Statewide well-numbering system
adopted by the Texas Water Development Board. This
systemn is based on division of the State into quadrangles
formed by degrees of latitude and longitude (Figure 2).
Each 1-degree quadrangle is given a number consisting of
two digits, which are the first two digits of the well
number. Each 1-degree quadrangle is divided into
7%-minute quadrangles which are given two-digit
numbers from 01 to 64. These are the third and fourth
digits of the well number. Each 7%-minute quadrangle is
divided into 2%-minute quadrangles which are given a
single digit number from 1 to 9. This is the fifth digit of
the well number. Finally, each well within a 2%-minute
quadrangle is given a two-digit number in the order in
which it was inventoried, starting with 01. These are the
last two digits of the well number.

In addition to the seven-digit well number, a
two-letter prefix is used to identify the county. The
prefix for Motley County is TW; the prefix for Floyd
County is JW.

On the map showing the locations of wells and
springs (Figure 8), only the last three digits of the well
number are shown at each location. The second two
digits are shown in the northwest corner of each
7%-minute quadrangle, and the first two digits are shown
by the large block numerals 11, 12, 22, and 23.

Acknowledgments
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HYDROLOGIC CHARACTERISTICS OF
THE GEOLOGIC UNITS

The areal distribution of the geologic units
exposed in Floyd and Motley Counties is shown on the
geologic map (Figure 3); the thickness, lithology, and
hydrologic properties of the units are given in Table 1.

The most significant water-bearing units in
northeastern Floyd County and Motley County are the
alluvium of Quaternary age, the Ogallala Formation of
Tertiary age, and the Dockum Group of Triassic age.
Rocks of Permian age yield small amounts of slightly
saline to very saline water which is usually undesirable
for drinking. However, in most of eastern Motley
County, the Permian rocks are the only source of ground
water.

Artesia Group

The oldest rocks of Permian age that are pertinent
to the ground-water resources of Floyd and Motley
Counties are in the Artesia Group. In general, these
rocks are roughly equivalent to those frequently referred
to as the Cloud Chief Formation and the Whitehorse
Group. The latter designation generally is applied to
equivalent rocks north of the Amarillo Uplift, which is
north of the report area.

Rocks of the Artesia Group consist of interbedded
fine sand, silty to sandy shale, fine to coarse sandstone,
gypsum, and dolomite. The group thickens to about 450
feet and dips about 25 feet per mile westward.

Small to moderate quantities of water, usually less
than 100 gpm (gallons per minute) are obtained from
wells tapping the Artesia Group. In and near the outcrop
area of the group, the water is suitable for domestic use.
Downdip and in localized areas of the outcrop, the water
may be too mineralized for drinking but suitable for
stock watering and irrigation.

Ochoa Series

Rocks in the report area commonly referred to as
the Quartermaster Formation are designated simply as
the Ochoa Series, undifferentiated, in this report. These
rocks consist of “red bed” shale, siltstone, and sandstone
with numerous interbeds and veins of satinspar (fibrous
gypsum). A few 6-inch to 3-foot beds of gypsum and
dolomite occur near the base. The contact between the
Ochoa Series and the Artesia Group is difficult to
determine, but in this report, the base of the Ochoa is
considered to be a massive dolomitic gypsum bed about
25 feet thick, which some geologists call the
“Claytonville Dolomite"".
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The Ochoa rocks yield small quantities of water,
generally less than 50 gpm, to wells for domestic supply,
livestock use, and irrigation.

Dockum Group

In the report area, the Dockum Group of Late
Triassic age lies unconformably on the eroded surface of
the Ochoa rocks. The thickness of the Dockum ranges
from about 760 feet in western Floyd County (beyond
the report area) to 120 feet near its outcrop in eastern
Floyd and western Motley Counties (Figure 3).

The general dip of the Dockum Group is
southeastward at about 10 feet per mile, in contrast to
the southwesterly dip of the underlying Permian rocks.
Locally, an eastward dip of about 100 feet per mile was
observed along a fault in Pole Canyon about
three-fourths of a mile northwest of well JW-11-47-601.

The lower part of the Dockum Group (the Tecovas
Formation) consists of varicolored shale, with maroon,
buff yellow, and whitish gray predominating and thin
beds of sandstone. Inclusions of limonized lignite are
common. The Tecovas is for all practical purposes not a
source of good quality water, although in places, thin
beds of sandstone yield small quantities of fresh to
slightly saline water principally for domestic and stock
use,

The upper part of the Dockum (the Trujillo
Formation) consists of several massive, crossbedded
sandstone and conglomerate beds interlayered with thin
beds of red and gray shale. Irrigation wells tapping the
Trujillo Formation yield 300 to 700 gpm. Where these
porous sediments are exposed in bluffs, springs flowing
as much as 50 gpm are common. Roaring Springs
(TW-22-10-104, Figures 5 and 8, and Table 8), whose
flow has ranged from 374 to 1,540 gpm, issues from a
thick section of conglomerate, which locally is referred
to as the "“Camp Springs Conglomerate”, Numerous
other springs, which flow lesser quantities of water, issue
from the contact between the sandstone or
conglomerate and the underlying Tecovas Formation.

In the table of well records (Table 8), the Dockum
Group has not been differentiated because most drillers’
logs lack sufficient lithologic detail to determine the
source of the water being pumped. As a general rule,
however, most wells that produce more than 30 gpm are
completed in the Trujillo Formation. Also, wells tapping
the Trujillo Formation usually yield water that is less
mineralized than water in the Tecovas Formation.

Ogallala Formation
The Ogallala Formation of Tertiary age

unconformably overlies beds of the Dockum Group. The
Ogallala Formation consists of clay, silt, sand, gravel,

and caliche. Pebbles and cobbles of quartz, quartzite,
chert, granite, limestone, and petrified wood compose
the fluviatile gravels and a basal conglomerate. The
“caprock”, in the upper part of the formation,
consisting of several beds of hard resistant, cemented,
caliche and marl forms the High Plains Escarpment that
delineates the western limits of the study area (Figure 3).
A wind-blown cover of fine silt, sand, and soil
overlies the caprock. The thickness of the Ogallala along
the escarpment is about 100 feet; however, only the
basal 30 feet is saturated.

In the area adjacent to the escarpment, the
QOgallala yields moderate quantities of fresh water
principally for irrigation. Larger yields, more than 500
gpm, are obtained from some wells in the area that tap
the Ogallala and the Trujillo Formation.

Quaternary Alluvium

The Quaternary alluvium in Motley and eastern
Floyd Counties includes channel, terrace, and
alluvial-plain deposits. The alluvial-plain deposits are the
only large source of fresh water available for irrigation in
the study area. In most places, the alluvial-plain deposits
shown on Figure 3 are covered by a veneer of eolian silty
sand with local dunes or dune ridges. These eolian
deposits are non-water-bearing, but are hydrologically
significant because they aid in local recharge of the
underlying alluvial-plain deposits.

The channel and terrace deposits, which have a
maximum thickness of about 50 feet, consist of
discontinuous, poorly sorted, interlayered mixtures of
silt, sand, and gravel. Normally, wells tapping these
deposits yield from 15 to 120 gpm; however, a few wells
reportedly vyield more than 400 gpm. Where the
water-bearing part of the deposits are thin and water is
needed for irrigation, several low-yielding wells may be
connected by a manifold system.

Alluvial-plain deposits, which are derived in part
from the Ogallala Formation, extend from the
escarpment eastward through the three major river
valleys (Figure 3). The deposits cover about 25 percent
of the report area, yet supply 70 percent of all water
used. They grade downward from silt, fine sand, and
volcanic ash to coarser sand and gravels interspersed with
lenses of clay.

Maximum thicknesses generally occur near the
western and central parts of the plain deposits, although
buried hills and valleys in the underlying Permian
formations cause many variations in thickness. Thinning
normally occurs near the periphery of the sand-covered
areas and stream valleys.

North of the North Pease River, the average
thickness of the alluvium is about 110 feet. The
maximum known thickness is 195 feet in well



TW-12-42-602. The average saturated thickness is about
70 feet. Between the North Pease River and Tom Ball
Creek, the average thickness of alluvial-plain deposits is
about 140 feet. The maximum reported thickness is 254
feet in well TW-12-49-503. The saturated thickness
averages about 80 feet.

In the large alluvial plain south of the Middle Pease
River, the maximum reported thickness of 130 feet
occurs in the city of Matador wells; however, only about
40 feet is saturated. Eastward from Matador, the
alluvium thins to less than 50 feet. Adjacent to the
South Pease River and Dutchman Creek areas, the
alluvial-plain deposits have an average thickness of about
50 feet and a maximum thickness of 196 feet. The
saturated thickness ranges from about 40 to 70 feet in
the Roaring Springs area.

GROUND-WATER HYDROLOGY

The general principles of ground-water hydrology
as they apply to the Floyd-Motley County area are
discussed in the following sections. For additional
technical information relating to hydrologic principles,
the reader is referred to: Meinzer (1923a, 1923b);
Meinzer and others (1942); Todd (1959); Tolman
(1937); and Wisler and Brater (1959). For non-technical
discussions, refer to: Leopold and Langbein (1960) and
Baldwin and McGuinness (1963).

Occurrence of Ground Water

Generally, ground water in the study area is under
water-table conditions, although locally, artesian
pressure exists where the water is confined beneath
lenticular beds of shale and clay of limited extent. Under
water-table conditions, ground water is unconfined and
does not rise in a well above the level (water table) at
which it is encountered.

Artesian conditions occur downdip from the
outcrop of an aquifer which is overlain by an
impermeable stratum. A well penetrating an aquifer
under artesian conditions becomes filled with water to a
level that is proportionate to the hydrostatic pressure
within the aquifer. If the hydrostatic pressure is great
enough, water in a well may rise above the land surface
causing the well to flow. No flowing wells were found in
this study area; however, drillers’ logs indicate that water
levels in some wells in the Permian rocks are under local
artesian head. Normally, the confining impermeable beds
consist of shale and clay that directly overlie a
water-bearing bed of gypsum, sandstone, dolomite, or
silt. In some places, the water may be perched. This
situation occurs when shallow water is separated from
the main water-table body by unsaturated strata that are
relatively impermeable.

Porosity, permeability, and transmissibility of the
sediments may vary greatly even within the same
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geologic unit in a small local area. Usually, fine-grained
materials such as fine sand, silt, clay, shale, and tuffs
transmit less water per equal cross-sectional area under
the same hydraulic conditions than coarser-grained sands
and gravels. Other factors, such as cementation, solution
cavities, and geologic structures (fractures and faults)
affect permeability and transmissibility.

Recharge, Movement, and Discharge

Ground water in the study area originates from the
infiltration of precipitation on the outcrops of the
aquifers in the area or on the High Plains to the west and
by seepage from streams and lakes. Most of the
precipitation in the report area occurs in small amounts
during the summer months when evaporation and
transpiration losses are greatest. Consequently, direct
infiltration of rainfall is limited to those periods when
storms provide more than enough water to restore the
soil-moisture content to field capacity.

The configuration of the water table (Figure 4)
shows that part of the ground water in the area is
derived from the High Plains west of the escarpment.
Doubtlessly, some recharge occurs through infiltration
of local rainfall, but because of the large contour interval
used in construction of the map, such local
contributions to the ground-water reservoir are not
clearly shown. The east-trending nose in the water table
in the vicinity of Roaring Springs indicates some
recharge from rainfall on the permeable alluvial-plain
deposits.

Occurrence of fresh water in areas that for the
most part are underlain by sediments containing slightly
to moderately saline water also indicates recharge from
local precipitation. All of these local recharge areas
coincide with the large alluvial plains shown in Figure 3.

The rate at which the aquifers are recharged could
not be determined from the available data, but it varies
depending upon soil conditions at the outcrop; on the
duration, intensity, and amount of precipitation; on the
degree of topographic slope; on the type and
concentration of vegetation; and on the depth to the
water table.

Initially, water percolates downward from the land
surface to the zone of saturation (water table).
Thereafter, ground water moves slowly through the
aquifers from areas of recharge toward areas of
discharge. Figure 4 shows that in a broad sense, the
water moves eastward and toward the main
drainageways.

The rate of movement is rarely uniform and is
proportional to the hydraulic gradient and to the
permeability of the material through which the water
moves. Variable spacing of the water-table contours in
Figure 4 indicates differential rates of movement and
also defines the hydraulic gradients. The hydraulic



gradients range from a maximum of 200 feet per mile in
the northeastern part of Floyd County along the
escarpment, to as little as 10 feet per mile in the High
Plains immediately west of the escarpment and in the
eastern part of Motley County. The steeper gradients
occur in the vicinity of the escarpment where the
transmissibility is less because of a thinner section of
aquifer. Gradients are also steeper where there is a
change in the permeability of the sediments. For
example, where water moves from the Ogallala or
Trujillo Formations into the less permeable Tecovas
Formation or Permian rocks, the hydraulic gradients
increase abruptly.

Ground water is discharged naturally from springs
and seeps wherever the water table intersects the land
surface and by evapotranspiration where the water table
is within a few feet of the land surface. Most of the
springs issue from the Ogallala Formation where it is in
contact with the Dockum Group or from the beds of
sandstone or conglomerate in the Trujillo Formation.

Ground water is discharged artificially through
wells. In 1968, approximately 11,200 acre-feet of water,
mostly for irrigation, was pumped from the aquifers
underlying the report area.

Hydraulic Properties of the Aquifers

Aquifer tests are made to determine the
coefficients of permeability, transmissibility, and
storage, which reflect the capacity of an aquifer to
transmit, yield, or store water.

Only a few aquifer tests were made during this
investigation because of lack of suitable wells and
because the tests would have interfered with pumping
schedules.

One aquifer test was made in well TW-12-49-504,
which penetrates 83 feet of saturated, unsorted, silty
gravel in the alluvial-plain deposits. The coefficient of
transmissibility, which is the rate of flow of water in
gallons per day through a vertical strip of the aquifer 1
foot wide and extending the full saturated thickness
under a unit hydraulic gradient, was 5,100 gpd (gallons
per day) per foot. The field coefficient of permeability,
which is the flow of water in gallons per day through a
cross section of one square foot of the aquifer under
unit hydraulic gradient, was 60 gpd per square foot. The
specific capacity was 2.8 gpm per foot of drawdown
after 9 hours of pumping at 130 gpm.

Another test was made in well TW-22-01-201,
which penetrated 146 feet of saturated sandstone and
conglomerate in the Dockum Group. The coefficients of
the transmissibility and permeability were 11,700 gpd
per foot and 80 gpd per square foot, respectively. The
specific capacity was 7.1 gpm per foot of drawdown
after 25 hours of pumping at 321 gpm.

The coefficients determined from these tests
should be used with caution because the results define
the properties only of that part of the aquifer near these
wells. However, these tests are compatible with others
previously made in Floyd County (Myers, 1969, p.
22-25).

Yields of wells also provide a general index of the
ability of the aquifer to transmit water. Numerous
measurements of yields and drawdowns made in wells in
the various geologic, units in the study area are given in
Table 8. However, some wells, principally stock and
domestic wells, are not pumped at their maximum
capacity; therefore the yield shown in the table is not
indicative of the potential of the aquifer at that well site.

In general, the largest yields (as much as 750 gpm)
were obtained from wells in the alluvial-plain deposits in
the vicinity of Flomot and Roaring Springs. The average
yield of irrigation wells tapping the alluvial-plain
deposits or the Trujillo Formation was about 400 gpm.
The Permian rocks and the alluvium in the terraces and
flood plains vield considerably less water, usually not
more than 100 gpm. Where yields are small (generally
less than 50 gpm) wells are drilled in groups to provide
sufficient water for irrigation.

The specific capacity of a well, which is the ratio
of the yield in gallons per minute to the drawdown of
the water level in feet, is useful in estimating the ability
of the aquifer to transmit water. Other factors, such as
the amount of saturated material open to the well, the
manner in which the well is developed and maintained,
and the length of time that the well has been pumped,
affect the specific capacity.

Specific capacities ranged from less than 1 to as
much as 350 gpm per foot of drawdown. Generally,
specific capacities of wells in the Permian red beds and
in the Tecovas Formation ranged between 1 and 4 gpm
per foot of drawdown; those in the alluvium ranged
from 3 to 25 gpm per foot of drawdown; and those in
the Trujillo and the Ogallala Formations ranged from 6
to 15 gpm per foot of drawdown. The highest specific
capacity, 350 gpm per foot of drawdown, was obtained
from well TW-12-49-503, which taps a highly permeable
gravel zone in the alluvial-plain deposit south of the
North Pease River. Large specific capacities were
obtained also for wells TW-12-49-703, TW-12-49-902,
and TW-12-49-903, all of which penetrate cavernous
dolomite or gypsum.

Fluctuations of Water Levels

Periodic water-level measurements have been made
in a number of wells in the report area since 1937
(Tables 2, 3, 4, and 9). Few of the records are
comparable because of the generally poor areal
distribution and varying periods of record.



Table 2.—Water-Level Changes in Selected Wells

WELL CHANGE IN WATER PERIOD OF

NUMBER LEVEL (FEET) RECORD
JW-11-48-401 +12.7 1937-68
JW-11-48-701 +12.5 1937-68
JW-11-56-201 + 4.2 1937-68
JW-11-56-209 +10.5 1937-68
TW-12-44-501 - 34 1959-60
TWwW-12-50-901 1.0 1959-68
TW-12-51-401 * - 9.2 1961-68
TW-12-51-702 +18.3 1959-68
TWwW-12-58-801 8 1959-68
TW-12-58-802 + 2.5 1959-68
TW-12-59-801 +48.5 1960-68
TW-12-59-901 - 6.8 19659-68
TW-22-03-101 - 3.8 1959-69
*-473 1966-69

Tapping the Permian Rocks

TW-22-03-501

* Based on reported water levels.

In spite of the large decline of the water table in
the heavily irrigated part of the High Plains west of the
report area, the flow of the larger springs that emerge
from the Oagallala Formation, such as Roaring Springs
(TW-22-10-104), has shown little apparent net change
(Figure B). The fluctuations in the flow of this spring
reflect both the short-term effects from local
precipitation and the long-term decline from regional
pumping.

Records of measurements made during the 1930's
and again during this investigation indicate an average
decrease of about 25 percent in the flow of a number of
smaller springs along the foot of the escarpment. Some
of these measurements were made in the channels of
creeks at varying distances below the mouth of the
springs; therefore it seems likely that aggradation in
these channels in recent years has resulted in an increase
in the underflow rather than a decrease in the flow of
the springs.

The most noteworthy example of the apparent
decrease in springflow and decline in the water table was
observed at Blue Hole Springs (JW-11-55-205) in
Quitaque Creek channel. During the 1930's Blue Hole
was a large deep flowing pool used for recreation. Since
then, the depression has become an intermittent
wet-weather puddle, clogged with sand, gravel, and
debris. Springflow now emerges about one-fourth of a
mile downstream in the channel.

Well Construction

Construction of a well depends upon its intended
use. In recent years, many of the wells used to supply
domestic and stock needs have been drilled and cased
with 5- to B-inch steel or plastic casing that extends from
above the land surface to the bottom of the hole. In
some wells, the lowest 10 to 20 feet of the casing is
torch or mill slotted; in others, the water-bearing part of
the formation is uncased if the formation is firm enough
to prevent caving.

Domestic and stock wells generally are of small
capacity (1 to 12 gpm) and are equipped with windmills,
pump jacks, jet pumps, or submergible pumps. Despite
the small yield of these wells, they still are vulnerable to
sand troubles, and some may require periodic cleaning.

Most of the large-capacity wells constructed for
municipal supply, industrial use, or irrigation, were
drilled as straight-walled wells (not underreamed) 20
inches in diameter. Steel casing, 12 to 16 inches in
diameter, was set to the bottom of the hole, and usually
torch slotted for a 20- to 50-foot interval opposite the
water-bearing sands. In many wells, however, the casing
was slotted above the water table. Space between the
casing and the wall of the hole was packed with gravel,
but in most of the wells, little effort was made to relate
the diameter of the gravel and sand grains to either the
size or width of the slots or perforations.

The purpose of a well-sorted gravel is to reduce the
amount of sand that enters the well by increasing the
effective diameter of the well, thereby reducing the
entrance velocity of the water. Wells are usually
developed by pumping for 6 to 48 hours at a rate that
lowers the water level to or near the intakes of the
pump. In some parts of the study area, an
irrigation-supply system consists  of  several
small-diameter shallow wells connected by a manifold
system to a centrifugal pump. However, water cannot be
lifted more than about 25 feet by this method because
of the limit of atmospheric pressure.

A problem common to wells in the Permian rocks
is the pumping of large quantities of fine sand and silt,
which frequently results in the loss of the well by
collapse of the casing. According to the owner, well
TW-12-44-703 yields about 400 gpm, which is more than
when the well was drilled. The well pumped large
quantities of sand until it developed a cavity that
required more than 250 cubic yards of gravel for
support. The development of a cavity results in an
apparent increase in yield. In reality, the cavity serves as
a collection or storage basin. When it has been drained
by pumping at a high rate (generally one that exceeds
the ability of the aquifer to transmit water) pumping
must be stopped or reduced until the cavity refills.

Most irrigation, municipal, and industrial wells in
the alluvium penetrate the full saturated thickness of the
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Table 3.—Water-Level Changes in Selected Wells in the Alluvium

WELL CHANGE IN WATER PERIOD OF

NUMBER LEVEL (FEET) RECORD
TW-11-48-601 -18.3 1954-68
Tw-11-48-602 - A 1960-68
TW-11-48-603 2.3 1959-68
TW-11-48-604 .5 1950-68
TW-11-48-605 B 1959-68
TW-11-48-608 2.0 1959-68
TW-11-48-901 49 1959-68
TW-11-56-304 + B 1959-68
TW-11-56-309 2 1959-68
TW-12-41-401 38 1959-68
TW-12-41-402 - 1.9 1959-68
TWw-12-41-404 6 1959-68
TW-12-41-405 38 1959-68
TwW-12-41-407 5.9 1959-68
TwW-12-41-409 2.2 1959-68
Tw-12-41-410 1.8 1959-68
TW-12-41-414 1.1 1959-68
TW-12-41.503 - 69 1959-68
TW-12-41-801 *- 7.3 1964-68
TW-12-41-806 *+ .6 1967-68
TW-12-42-602 + 13.5 1959-68
TW-12-49-102 4.6 * 1959-68
TW-12-49-201 6.5 1959-68
TW-12-49-202 9.4 1959-68
TW-12-49-301 + 3.4 1959-68
TW-12-49-302 - .4 1959-68
TW-12-49-303 + A 1959-68
TW-12-49-402 + 79 1959-68
TW-12-49-403 + 9.1 195968
TW-12-49-501 + 29 1959-68

* Based on reported water levels,

aquifer; therefore water yields can be increased only by
improving well completion and development methods,
or by drilling deeper into the red beds. Usually the
chemical quality of the water will deteriorate with an
increase in yield obtained from the red beds.

The effects of well interference and water-level
declines can best be modified by adequate spacing,
optimum completion techniques, and by alternating the
pumping periods of adjacent wells.

4=

WELL CHANGE IN WATER PERIOD OF

NUMBER LEVEL (FEET) RECORD
TW-12-50-101 + 18 1959-68
TW-12-50-201 ¥ 78 1959-68
TwW-12-50-203 7.5 1960-68
TW-12-57-502 -10.9 1959-68
TW-12-57-601 29 1959-68
TW-12-58-803 *-14.2 1928-68
Tw-12-58-805 7.7 1947-68
TW-22-01-906 2.6 1960-69
TwW-22-01-907 25 195869
TwW-22-02-501 + B 1959-69
TW-22-02-701 1.1 1959-69
TW-22-02-702 5.6 1959-69
TW-22-02-704 + 7.9 1956-69
TW-22-02-705 .8 1947-69
TW-22-02-706 6.4 1959-69
TW-22-02-801 1.4 1959-69
Tw-22-02-802 + .7 1959-69
TW-22-02-803 + .2 1959-69
TW-22-02-804 1.0 1957-69
TW-22-02-B06 3.6 1960-69
TW-22-02-902 + 3.5 1959.69
TwW-22-02-903 1.3 1959-69
TWwW-22-03-701 +17.8 1959-69
TW-22-03-702 4+ 24 1957-69
TW-22-04-701 + 1.3 1959-69
Tw-22-10-102 1.6 1959-69
Tw-22-10-103 3.4 1959-69
Tw-22-10-105 + 2 1959-69 |
Tw-22-11-201 + 1.6 1959-69

Use of Ground Water

Nearly all the water used in Motley County and in
the northeastern part of Floyd County is ground water.
Less than 10 irrigation pumps are supplied from the
surface-water reservoirs, During the 11-year period,
1958-68, the use of ground water for municipal supply,
industrial use, and irrigation increased nearly four-fold
from 2,980 acre-feet to 11,238 acre-feet (Table 5).



Table 4.—Water-Level Changes in Selected Wells Tapping the Dockum Group or the Ogallala Formation

WATER-BEARING

WELL NUMBER FORMATION
JW-11-47-801 To.-Trd.
Jw-11-55-901 To.-Trd.
JW-11-56-503 Trd.
JW-11-56-701 Trd.
JW-11-56-805 Trd.
JW-11-64-101 To
JW-11-64-502 To.
TW-22-01-904 Trd.
TW-22-01-905 Trd.
TW-22-09-301 Trd.
TW-22.09-302 Trd.
Tw-22-09-303 Trd.
JW-23-08-201 To.-Trd.

To. - Tertiary Ogallala Formation
Trd. - Triassic Dockum Group

Use of ground water for municipal supply began in
1913 when the town of Roaring Springs dug a well
(TW-22-02-705) in the alluvium of Dutchman Creek.
Prior to that time, water was hauled from Roaring
Springs (TW-22-10-104). The dug well is timber lined, 17
by 19 feet in cross section and 22 feet deep, with gallery
pipes radiating into the alluvium. The well yields 285
gpm of good-quality water and is still the major source
of water supply for the town. Two other wells
(TW-22-02-711 and TW-22-02-712) have been drilled,
but they are used only during emergencies.

The city of Matador is supplied water from five
wells, all of which obtain good-quality water from the
alluvium and the Ochoa rocks. These wells, which can
yield a total of 665 gpm, produced 100,458,000 gallons
of water in 1968. Two other wells that were drilled in
1928 have been abandoned because of low yields.

Flomot obtains its water supply from well
TW-12-49-104 which taps the alluvial-plain deposits
immediately north of Alamosa Creek. The well, 141 feet
deep, vyields about 70 gpm of very hard water that is
high in fluoride content.

Water needs for industry in the report area are
supplied by local municipal systems except for the
processing of sand and gravel. The amount of ground
water pumped during 1968 for these operations was
1,500 acre-feet, an increase of about 1,200 acre-feet
since 1958.

The principal use of ground water is for irrigation,
which began in the early 1950°s. During 1958, 75
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CHANGE IN WATER PERIOD OF
LEVEL (FEET) RECORD
+ 4.7 193768
-22.3 1962-68
+ 98 1938-68
-13. 1938-68
- 3.2 1938-68
-34.9 1962-68
- 8.7 1963-68
8 1959-69
1.3 1959-69
- 38 1959-69
- 3.6 195969
6 1959-69
. 4.5 1962-67

irrigation wells were used to pump 2,400 acre-feet of
water. By 1968, the number of wells had increased to
190 and pumpage had increased to 9,400 acre-feet.
Nearly all the irrigation development in the study area is
in the western half of Motley County, principally in the
vicinity of Flomot, Roaring Springs, and to a lesser
extent, south of Whiteflat. Of the water pumped for
irrigation, about 80 percent is from the alluvial deposits.
Most of the remaining water used for irrigation is from
the upper part of the Dockum Group (Trujillo
Formation) and the Ogallala Formation just east of the
escarpment; only a small amount of water is pumped for
irrigation from the Permian rocks.

No reliable figures are available on the quantity of
water used for domestic and stock purposes, but it
probably is about 10 percent of the amount used for all
other purposes. Generally, such supplies of water can be
obtained in small to moderate quantities in all parts of
the report area; however, in the outcrop area of the
Permian rocks, the water commonly is too highly
mineralized for use other than for irrigation and for
livestock.

CHEMICAL QUALITY OF
GROUND WATER

Relationship of Water Quality to Use
The major factor that determines the suitability of

a water supply is the limitation imposed by the intended
use of the water. Among the various criteria established
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for water quality are: Bacterial content; chemical
constituents; and physical characteristics such as
temperature, odor, color, and turbidity.

In some parts of the report area, the need for
larger yields than can be supplied by a single aquifer
often necessitates the tapping of two or more aquifers.
The quality of the water from such a well commonly is a
blend of the different chemical characters of these
water-bearing units. The chemical quality of the pumped
water is generally peculiar to one or another of the
permeable zones tapped, depending in part on the
position of the pump intake, the physical characteristics
of the water-bearing sediments, and the difference in
pressure heads. Examples of variation in the chemical
character of water from wells tapping the various
aquifers are shown in Figure 6.

The chemical quality of the ground water is shown
by 371 analyses of water samples from wells and springs
(Table 10). The sulfate, chloride, nitrate, and sodium
concentrations and the dissolved-solids content of
samples of water from the various aquifers are shown on
Figure 6.

A general classification of water based on
dissolved-solids content, an indication of the chemical
quality of water, is given in Table 6. Table 6 also gives

the source, significance, and properties of the
dissolved-mineral constituents.
The U.S. Public Health Service (1962) has

established and periodically revises the standards for
drinking water used on common carriers engaged in
interstate commerce. The standards, which are designed
to protect the traveling public, may be used to evaluate
domestic and public water supplies. According to these
standards, chemical constituents in a public water supply
should not exceed the concentrations shown in the
following table, except where more suitable supplies are
not available,

CONCENTRATION

SUBSTANCE (MG/L)
Chioride (C1) 250
Fluoride (F) * 1.0
Iran (Fe) 0.3
Nitrate (NOg) 45
Sulfate (SOg4) 250
Dissolved solids 500

* Based on the annual average of maximum daily air
temperature of 73°F at Matador, Texas. The minimum
desirable concentration is 0.7 mg/l.

According to the U.S. Salinity Laboratory staff
(1954), some of the principal factors that determine the
suitability of water for irrigation are the concentrations
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of dissolved salts, sodium, and boron. Sodium is a
significant factor because a high SAR (sodium
adsorption ratio) may cause the soil structure to break
down. According to Wilcox (1955), water containing
more than 2.5 me/l (milliequivalents per liter) RSC
(residual sodium carbonate) is not suitable for irrigation;
1.25 to 2.5 me/l is marginal; and less than 1.25 me/l
probably is safe.

Boron is essential to plant growth, although an
excess is injurious to some plants. Concentrations of
boron (Table 10) in water from all sources within the
study area appear to be acceptable for irrigation
according to the limitations given in Table 6.

Several factors other than the chemical quality are
involved in determining the suitability of water for
irrigation. The type of soil, adequacy of drainage, crops
grown, climatic conditions, and the quantity of water
used all have an important bearing on the continued
productivity of irrigated land.

Permian Rocks

Water from the Permian rocks generally is too
highly mineralized for use other than for livestock or
irrigation. The sulfate content ranges from 11 to 4,330
ma/l (milligrams per liter) and averages about 2,000
mg/l. Chloride content ranges from 5.2 to 17,000 mg/l,
although uwsually it is less than 1,500 mg/l. Where
conditions are favorable for recharge from the alluvium
or dune sand, the water in the Permian rocks is less
mineralized and may be suitable for domestic supplies.

According to the diagram (Figure 7) for the
classification of irrigation water (U.S. Salinity
Laboratory staff, 1954), water from the Permian rocks
generally is medium to very high in sodium hazard and
very high in salinity hazard. Only nine wells that
obtained water solely from Permian rocks were used for
irrigation; the rest were used mainly for livestock,
although a few were used for domestic needs when water
of a better quality was unavailable.

Dockum Group and Ogallala Formation

The least mineralized water is obtained from the
Ogallala Formation and the upper part of the Dockum
Group (Trujillo Formation). Except for water from one
well (TW-22-01-103), water from these units was
suitable for drinking. Characteristically, the water is hard
to very hard, has a dissolved-solids content of less than
500 mg/l, and is a calcium bicarbonate type. The
chloride and sulfate content are usually less than 50 mag/|
each. This water meets the chemical standard established
by the U.S. Public Health Service for drinking water
although the fluoride in many samples exceeded the
limit of 1.0 mg/I.




Table 6.—-Source and Significance of Dissolved-Mineral Constituents and Properties of Water

CONSTITUENT
OR
PROPERTY

Silica (Si0Z)

Iron (Fe)

Calcium (Ca) and
magnesium (Mg)

Sodium (Na) and
potassium (K)

Bicarbonate (HCOg)
and carbonate (CO3)

Sulfate (SO4)

Chloride (CI}

Filuoride (F)

Nitrate (NOg)

Dissolved solids

Hardness as CaCO3

Specific conductance
(micromhos at 25°C)

Hydrogen ion
concentration (pH)

SOURCE OR CAUSE

Dissolved from practically all
rocks and soils, commonly less
than 30 mg/l. High concantra-
tions, as much as 100 mg/l, gener-
ally occur In highly alkaline
waters.

Dissolved from practically all
rocks snd soils, May also be
derived from iron plpas, pumps,
and other equipment. More than
1 or 2 mg/l of iron in surface
waters generally indicates acid
wastes from mine drainage or
other sources,

Dissolved from practically all soils
and rocks, but especially from
limestone, dolomite, and gypsum.
Calcium and magnesium sre
found in large quantities in some
brines. Magnesium is present in
large quantities in sea watar.

Dissolved from practically all
rocks and scils. Found also in
ancient brines, sea water, indus-
trial brines, and sewage,

Action of carbon dioxide in water
on carbonate rocks such as |ime-
stone and dolomite.

Dissolved from rocks and soils
containing gypsum, iron sulfides,
and other sulfur compounds.
Commonly present in mine waters
and in some industrial wastes.

Dissolved from rocks and solls.
Presant in sewsage and found in
large amounts in ancient brines,
sea water, and industrial brines.

Dissolved in small to minute
quantities from most rocks and
soils. Added to many waters by
fluoridation of municipal sup-
plies.

Decaying organic matter, sewage,
fertilizers, and nitrates in soil,

Chiefily mineral constituents dis-
solved from rocks and soils
Includes some water of crystalli-
zation.

In most waters nearly all the
hardness is due to calcium and
magnesium. All the maertaliic
cations other than the alkali
metals also cause hardness.

Mineral content of the water.

Acids, acid-generating salts, and
free carbon dioxide lower the pH,

SIGNIFICANCE

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

On exposure to air, iron in ground water oxidizes to reddish-
brown precipitate. More than about 0.3 mg/lstains laundry and
utensils reddish-brown. Objectionable for food processing, tex-
tile processing, beverages, ice manufacture, brewing, and other
processes. U.S, Public Health Service {1962) drinking-water
standards state that iron should not exceed 0.3 mg/l. Larger
quentities cause unpleasant tasta and favor growth of iron
bacteria.

Cause most of the hardness and scale-forming properties of
water; soap consuming (see hardness). Waters low in calcium and
magnesium desired in electroplating, tanning, dyeing, and in
—-un:a manufacturing.

Large amounts, in combination with chloride, give a salty taste.
Moderate quantities have little effect on the usefulness of water
for most purposes. Sodium salts may cause foaming in steam
boilars and a high sodium content may limit the use of water for
irrigation,

Bicarbonate and carbonate produce alkalinity, Bicarbonates of
calciurmn and magnesium decomposa in steam boilers and hot
water facilities to form scale and release corrosive carbon dioxide
gas. In combination with calcium and magnesium, cause carban-
ate hardness.

Sulfate in water containing calcium forms hard scale in steam
boilers. In large amounts, sulfate in combination with other ions
gives bitter taste to water. Some calcium sulfate is considered
beneficial in the brewing process. U.S. Public Health Service
(1962) drinking water standards recommend that the sulfate
content should not exceed 250 mg/l.

In large amounts in combination with sodium, gives salty taste to
drinking water. In large quantities, increases the corrosiveness of
water, U.S, Public Health Service (18962) drinking-water stan-
dards recommend that the chloride content should not exceed
250 mg/l.

Fluoride in drinking water reduces the incidence of tooth decay
when the water is consumed during the period of enamel
calcification., However, it may cause mottling of the teeth,
depending on the itration of fluoride, the age of the child,
samount of drinking water consumed, and susceptbility of the
individual, (Maier, 1950)

Concentration much greater than the local average may suggest
pollution. U.S, Public Health Service (1962) drinking-water
standards suggest a limit of 45 mag/l. Waters of high nitrate
content have been reported to be the cause of methemoglo-
binemia {an oftan fatal disease in infants) and therefore should
not ba used in infant feeding. Nitrate has been shown to be
helpful in reducing inter-crystalline cracking of boiler steel. It
encourages growth of algae and other organisms which produce
undesirable tastes and odors.

U.S. Public Health Service (1962) drinking-water standards
recommaeand that waters containing more than 500 mg/l dissolved
solids not be used if other lass mineralized supplies are available.
Waters containing more than 1000 mg/| dissolved solids are
unsuitable for many purposas.

Consumes soap before a lather will form, Deposits soap curd on
bathtubs. Hard water forms scale in bollers, water heaters, and
pipes. Hardness equivalent to the bicarbonate and carbonate is
called carbonste hardness. Any hardness in excess of this is
called non-carbonate hardness. Waters of hardness as much as 60
ppm are considered soft; 61 to 120 mg/l, moderately hard; 121
to 180 mg/l, hard; more than 180 mg/l, very hard.

Indicates degree of minaralization, Specific conductanca is a
measure of the capacity of the water to conduct an electric
current. Varies with concentration and degree of ionization of
the constituents.

A pH of 7.0 Iindicates neutrality of a solution. Values higher than
7.0 denote increasing alkalinity; values lower than 7.0 indicate

Carbonates, bicarbonates, hyd
ides, and phosphates, silicates,
and borates raise the pH.
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increasing acidity. pH is a measure of the activity of the
hydrogen ions. Corrosiveness of water generally increases with
decreasing pH. However, excessively alkaline waters may also
attack maetals.
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Figure 7.—Classification of Irrigation Waters

Figure 7 shows that the water from either the
Ogallala or Trujillo Formations is suitable for irrigation,
being low in sodium hazard, and medium to high in
salinity hazard.

Although little of the water in the Ogallala or
Trujillo Formations is used for cooling, temperature of
the water is an important property in considering its
potential use. The temperature of the water in these
aquifers generally was low, ranging between 14°C (57°F)
and 17°C (62°F).

Alluvium

The chemical quality of the water in the alluvial
deposits varies widely depending on the source of
recharge. Where the alluvium overlies or adjoins Permian
rocks or is recharged at least in part by streamflow, the
water probably will be high in sulfate and chloride, with
sulfate as the predominant anion. However, a water
sample from one well (TW-12-68-301) in an alluvial
terrace bounded by Permian rocks, contained 2,720 mag/I
of chloride and 1,100 mg/l of sulfate. In a few places
near the Roaring Springs oilfield (Figure 6), the
chlorides also exceeded sulfate, which indicates possible
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contamination from the disposal of oilfield brine. In the
heavily irrigated alluvial-plain deposits north of Quitaque
Creek, where the alluvium is recharged at least in part
from the direct infiltration of rainfall, the water is fairly
low in mineralization and generally of the bicarbonate
type.

Analyses of water from wells TW-12-41-4086,
TW-12-50-401, TW-12-57-604, and TW-22-02-704 show
very little evidence that pesticides have contaminated
the aquifers in Motley County. One well, TW-12-50-401,
showed a trace of an insecticide, Lindane, of 0.01 ug/I
(micrograms per liter) which is well below the
recommended 56 ug/l permissible concentration. Studies
made in other parts of the country reveal that most of
the pesticides are adsorbed on colloidal particles in the
soil. In fact, Scalf and others (1968) report that a major
proportion of DDT (a chlorinated hydrocarbon)
injected into the Ogallala aquifer near Amarillo, Texas
(about 100 miles northwest of the study area) during
recharge remained adsorbed to the material in the
aquifer after pumping.

BRINE PRODUCTION AND DISPOSAL

The practice of disposing of oilfield brine through
unlined surface pits is a potential hazard to the chemical
quality of both surface and ground waters. Effective
January 1, 1969, a Statewide "'no-pit"” order for brine
disposal was issued by the Texas Railroad Commission.
As a result of this order, most of the brine is now
disposed of through injection wells.

Records of the Texas Water Commission and
Texas Water Pollution Control Board (1963, p. 519 and
520) show that 174,684 barrels (7,336,728 gallons or
about 22.5 acre-feet) of brine reportedly was produced
in Motley County in 1961 (Table 7). Of this amount,
169,810 barrels (7,132,020 gallons or 21.9 acre-feet) or
about 97.2 percent of the total, was disposed of through
injection wells. The remaining 4,874 barrels of brine was
disposed of in open pits.

Brine is produced and disposed of in the Roaring
Springs oilfield immediately east of the town of Roaring
Springs and in the Birnie field about 10 miles northwest
of Matador. There is no production in northeastern
Floyd County below the caprock.

Reports of brine contamination in the Roaring
Springs West oilfield were not fully investigated.
However, water analyses from a few irrigation wells in
this area (Figure 6 and Table 10) indicate an unusually
high chloride content in water from the alluvium.
Analyses of water from well TW-22-02-801 show an
increase in chloride from 349 to 586 mg/l (68 percent)
for the period 1958 to 1968. Well TW-22-02-903 had a
chloride content of 305 mg/l in 1955, Samples could not
be obtained from well TW-22-02-806, which is within



200 feet of a tank battery leaking brine; however, the supplies. These wells, either production or injection,
water was reported to be “salty”. may leak brine into usable water zones. In abandoned
wells, the casing may have been removed, leaving an
Earthen tanks formerly used in these oilfields for uncemented or leaky drill hole as a conduit for
disposal of brine have recently been replaced by contamination.
injection wells, Although these pits no longer are used,
the brine represents a potential source of contamination. Abandoned “salty” irrigation wells and test holes
Because of the slow rate of ground-water movement, any are also a source of contamination. Seldom is a test hole
contamination resulting from brine infiltration may not or irrigation well that contains saline water plugged and
be detected for many years. cemented when abandoned or the casing removed.
Surface cementing around all types of water wells helps
Inadequately or improperly cased wells are to prevent chemical and bacterial contaminants from
potential sources of contamination of ground-water reaching the water.

Table 7.—Reported Brine Production and Disposal in 1961, Motley County, Texas

DISPOSAL DISPOSAL IN INJECTION TOTAL
IN SURFACE INJECTION ZONE BELOW BRINE
PITS WELLS LAND SURFACE PRESSURE PRODUCTION
FIELD (BBL) (BBL) (FT) (PSI) (BBL)
Roaring Springs 300 6,360 2,454 600-800 6,660
East
Roaring Springs 4,574 163,450 4,191-4,204 gravity 168,024
West
Birnie - - _ — -
County totals 4874 169,810 — — 174,684
RECOMMENDATIONS FOR effects of pumping on the Southern High Plains on the
ADDITIONAL STUDIES area east of the escarpment.

Data collected during the present study were The periodic collection of basic data, such as
inadequate for a detailed evaluation of the potential of changes in water levels, the quantity of water pumped,
the aquifers. It seems highly probable that additional and the collection of water samples for chemical
supplies of water could be developed, particularly from analyses are necessary to a detailed evaluation of the
the alluvial-plain deposits, Ogallala Formation, and the ground-water potential of the area. Mapping of the base
Trujillo Formation. Whether this additional development of the alluvial deposits is needed to determine the
would be adequate to meet the expected demands for relation between geology and the occurrence and
water for irrigation would require studies related to: movement of not only the fresh but also the slightly and
(1) The hydrologic properties of the aquifers; (2) the moderately saline water. A realistic evaluation of the
sources and particularly the rate of natural recharge and ground-water supply requires an adequate description of
discharge; (3) the hydrologic relation between aquifers; the hydrologic system and the geologic framework
(4) the quantity of water in storage; (5) the relation of throughout the region. |In effect, further studies should
chemical quality of the water to the geology; and (6) the encompass hydrologic units considerably larger than

those within the political boundaries of Motley County
and the northeastern part of Floyd County.
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WATER
DATE LEVEL

Well: TW-11-48-602

Owner: Leonard W. Crowell

Nov. 17, 1959 35.3
Feb. 3, 1960 35.0
Dec. 5, 1960 325
June 21,1968 38.0
Oct. 31, 1968 35.4

Well: TW-11-48603

Owner: L. Vernon Cagle

Nov, 17,1959 40.5
Feb. 3, 1960 40.2
Dec. 5, 1960 379
June 21, 1968 42.8

Well: TW-11-48-604

Owner: Isom F. Reed

Mar. 1950 40

Nov. 17, 1959 39.4
Feb. 2, 1960 394
Dec. 5, 1960 37.0
June 21, 1968 41.0
Oct. 31, 1968 40.5

Well: TW-11-48-605

Owner: lsom F. Reed

Nov. 17, 1959 43.5
Feb. 3, 1960 42.7
Dec. 5, 1960 4038
Oct, 31, 1968 a4

Well: TW-11-48-608

Owner: Isom F. Reed

Nov. 17, 1959 41.6
Feb. 3, 1960 41.0
Dec. 5, 1960 39.1
June 21, 1968 44.5
Oct. 31, 1968 43.6

Well: TW-11-48-901
Owner: Jameas E. Monk
Nov. 17, 1959 19.6

Feb. 3, 1960 19.6

Table 9.—Water Levels in Wells

WATER
DATE LEVEL

Well: TW-11-48-901—Cont’d.
Dec. 5, 1960 7.3
Nov. 7, 1968 24.5

Well: TW-11-55-901

Owner: Gerald Lackey

Jan, 17, 1962 265.0
Jan. 28, 1963 267.2
Jan. 21,1964 267.2
_Feb, 17,1965 269.1
Feb. 1, 1966 2M1.3
Jan. 10, 1967 284.0
Jan. 5, 1968 287.3
Jan. 1969 276.3

Well: TW-11-56-304

Owner: Trula D. Martin

Nov. 19,1959 46.0
Feb. 3, 1960 45.0
Dec. 5, 1960 43.4
June 24, 1968 45.4

Well: TW-11-56-309

Owner: Thomas W. Tippett

Nov. 17,1959 64.1
Feb. 3, 1960 63.8
Dec. 5, 1960 63.6
Nov. 7, 1968 64.3

Well: JW-11-64-101

Owner: Vance Campbell

Mar. 30, 1957 210

Jan. 18, 1962 210.2
Jan. 28, 1963 210.3
Jan. 21, 1964 217.5
Feb. 17, 1965 221.4
Feb. 1, 1966 223.0
Jan. 9, 1967 230.6
Jan, 5, 1968 2449
Jan. 1969 234.7

.55 -

WATER
DATE LEVEL

Well: JW-11-64-502

Owner: C. M. Lewis

June 16, 1963 263.7
Jan. 25, 1964 263.8
Feb. 17,1965 264.0
Feb. 1, 1966 264.3
Jan. 9, 1967 264.3
Jan. 5, 1968 272.4
Jan, 1969 264.5

Well: TW-12-41-401

Owner: Doyle Tiffin

Nov. 18, 1959 48.1
Feb. 3, 1960 47.7
Dec. 5, 1960 46.3
Oct. 29, 1968 51.9

Well: TW-12-41-402

Owner: Von D. Tiffin

Nov. 17,1959 47.5
Feb. 3, 1960 46.8
Dec. 5, 1960 45.0
June 10, 1968 48.3
Oct. 24, 1968 49.4

Well: TW-12-41-404

Owner: Von D, Tiffin

Nov. 17, 1959 44.6
Feb. 3, 1960 422
Dec. 5, 1960 40.4
June 10, 1968 482
Oct. 24, 1968 45.2

Well: TW-12-41-405

Owner: W. E. Helms

Nov. 18, 1959 44.3
Feb. 3, 1960 43.6
Dec. 5, 1960 41.5
June 10, 1968 47.0
Oct. 25, 1968 48.1



Now.

Mar.

1

Dec.
June

Qect.

Nov.
Feb.
Dec.

June

June

Nov.

Feb.

Dec.

June

Oct.

Nov.
Feb.
Dec.
June

Qect.

Owner: Mrs. M. C. Washington

Nowv.

Feb.

Dec.

June

DATE

WATER
LEVEL

Well: TW-12-41-407

Owner: W, E. Helms

18, 1959
3, 1960
5, 1960

11, 1968

25, 1968

308

32.0

296

35.7

36.7

Well: TW-12-41-409

Owner: George Reed

17, 1959
3, 1960
5, 1960

10, 1968

39.1
38.3
36.5

41.3

Well: TW-12-41-410

Owner: George Reed

17, 1959
3, 1960
5, 1960

11,1968

40.6

402

37.6

42.4

Well: TW-12-41-414

18, 1959
3, 1960
2, 1960

10, 1968

23, 1968

Owner: E. J. Browning

378

37.4

35.3

441

38.9

Well: TW-12-41-503

19, 1959
3, 1960
6, 1960
12, 1968

21, 1968

Owner: Mary E. Clay

479

47.4

46.4

54.3

548

Well: TW-12-49-102

17, 1959
3, 1960
5, 1960

24, 1968

91.8

90.2

88.7

96.4

@
Table 9.—Water Levels in Wells—Continued
WATER WATER
DATE LEVEL DATE LEVEL
' €

Well: TW-12-49-202 Well: TW-12-50-201—Cont’d.

Owner: Zollie C. George

Nov. 19, 1959 62.2
Feb. 3, 1960 59.5
Dec. 6, 1960 57.6
June 25, 1968 71.6

Well: TW-12-49-301

Owner: Molly Burleson

Nov. 18, 1959 66.8
Feb. 3, 1960 61.1
Dec. 6, 1960 61.4
July 24,1968 63.4

Well: TW-12-49-302

Owner: Mary E, Barton

Nov. 18,1959 32.4
Feb. 3, 1960 32.6
Dec. 6. 1960 30.6
July 24, 1968 328

Well: TW-12-49-303

Owner: Mary E. Bartan

Nov. 18,1959 211
Feb, 3, 1960 20.4
Dec. 6, 1960 19.3
July 24,1968 21.0

Well: TW-12-49-501

Owner: Johnny Barton

Feb. 3, 1960 101.5
Dec. 6, 1960 101.3
June 27,1968 100.4

Well: TW-12-57-502

Owner: Agle L. Spray

Nov, 20, 1959 27.3
Apr. 26, 1960 285
Dec. 6, 1960 25.7
Summer 1967 44

Sept. 20, 1968 38.2

Well: TW-12-58-803

Owner: City of Matador

June 12,1928 72
June 15, 1937 B82.5
May 1947 78
June 11, 1968 86.2

Well: TW-22-01-901

Owner: Charles L. Long

1956 50
Nowv. 2,1959 30.0
Feb. 1, 1960 2B.0
Dec. 1, 1960 57.4
Jan. 28, 1969 61.4

Well: TW-22-01-902

Owner: Charles L. Long

Nov. 19, 1959 91.6
Dec. 3, 1960 B89.5
Dec. 6, 1960 88.9
Sept. 13,1968 88.7
Well: TW-12-50-101
Owner: J. W. Pritchertt
Nov, 20, 1959 85.3
Feb. 3, 1960 93.4
Dec. 6. 1960 94.0
June 27,1968 935
Well: TW-12-50-201
Owner: C. M. Barton, Jr.
Nov. 20, 1959 102.3

- b6 -

Nowv. 2, 1959 41.0
Feb. 1, 1960 40.7
Dec, 1. 1960 408
Jan, 28, 1969 43.6

Well: TW-22-01-903

Owner: Charles L. Long

Nov. 2, 1959 36.3
Feb. 1. 1960 36.3
Dec. 1, 1960 35.6
Jan, 29, 1969 39.0

Well: TW-22-01-904
Owner: Billy B. Hand

Nov, 3, 1959 678



Table 9.—Water Levels in Wells—Continued

WATER WATER WATER
DATE LEVEL DATE LEVEL DATE LEVEL
Well: TW-22-01-904—Cont’d. Well: TW-22-02-704—Cont'd. Well: TW-22-02-902
Feb. 1, 1960 67.8 Nov. 3, 1959 10.4 Owner: Avery Payne
Dec. 1, 19860 66.5 Feb. 1, 1960 7.8 Now. 4,1959 76.9
Jan. 23,1969 68.6 Dec. 1, 1960 6.4 Feb. 1, 1960 76.8
Well: TW-22-01-905 Feb. 4, 1569 1. Dec. 1. 1960 75.9
Owner: H. Caldwell Smith Well: TW-22-02-706 Feb. 6, 1969 73.4
Nov. 3, 1959 86.6 Owner: W. H. Marshall Well: TW-22-02-903
Feb. 1, 1960 87.0 Nov. 2,1959 379 Owner: Avery Payne
Dec. 1, 1960 86.4 Feb. 1, 1960 37.6 Nov. 4,1959 B1.3
Jan. 23, 1969 a87.9 Dec. 1, 1960 37.0 Feb, 1, 1960 81.2
Well: TW-22-01-907 Jan, 23, 1969 44.3 Dec. 1, 1960 80.5
Owner: H. Caldwell Smith Well: TW-22-02-801 Feb. 6, 1969 826
Nov. 3, 1959 309 Owner: J. A. Hamilton Estate Well: TW-22-03-701
Feb. 1, 1960 296 Nov. 3, 1959 48.3 Owner: James M. Jameson
Dec. 1, 1960 29.7 Feb. 1, 1960 47.9 Nov. 4, 1959 158.5
Jan. 23, 1969 33.4 Dec. 1, 1960 46.7 Feb. 1, 1960 156.0
Well: TW-22-02-501 Feb, 5, 1969 49.7 Dec. 1, 1960 155.8
Owner: J. R. Anstead Well: TW-22-02-802 Feb. 26, 1969 140.7
MNov. 5, 1959 7.8 Owner: Polk M. Cooper Well: TW-22-04-701
Feb. 1, 1960 5.2 Nov. 3, 1959 5.1 Owner: Gus Bird
Dec. 1. 1960 3.4 Feb. 1, 1960 4.4 Nov. 11, 1959 12.2
Jan. 29, 1969 7.0 Dec. 1, 1960 4.5 Feb. 1, 1960 108
Well: TW-22-02-701 Feb. 6, 1962 4.4 Dec. 1, 1960 11.3
Owner: L. F. Nipp Estate Well: TW-22-02-803 Feb. 27,1969 109
Nov. 2, 1959 9.5 Owner: Dean Mcinroe Well: TW-22-09-302
Feb. 1, 1960 7.2 Nov. 3, 1959 43.9 Owner: Billy B. Hand
Dec. 6, 1960 ) 1.5 Feb. 1, 1960 43.0 Nov. 3,1959 58.8
Jan. 29, 1969 10.6 Dec. 1, 1960 42.3 Feb, 1, 1960 58.5
Well: TW-22-02-702 Feb. 5, 1969 a3.7 Dec. 1, 1960 60.8
Owner: Melton S. Thacker Well: TW-22-02-804 Jan. 23, 1969 62.4
Nov. 2,1959 14.8 Owner: Mrs. G. C. Sanders Well: TW-22-09-303
Feb. 1. 1960 14.2 Sept. 2,1957 12.0 Owner: Billy B. Hand
Dec. 1, 1960 12.6 Nowv. 3, 1959 13.7 MNov. 3, 1959 47.6
Jan. 30, 1969 20.4 Dec. 1, 1960 12.4 Feb. 1, 1960 47.5
Well: TW-22-02-704 Dec. 1,1960 125 Dec. 1, 1960 47.7
Owner: Claudia Matney Feb. 6, 1969 13.0 Jan. 23, 1969 48.2
Jan. 5, 1956 19.0

-57-



Nov.

Feb.

Dec,

Jan.

Nov.

Feb.

WATER
DATE LEVEL

Well: TW-22-10-102

Owner: W. H. Marshall

2, 1959 45.2
1, 1960 44.6
1, 1960 43.6
23, 1969 46.8

Well: TW-22-10-103
Owner: W. H. Marshall
2, 1959 438

1, 1960 43.2

Table 9.—Water Levels in Wells—Continued

WATER
DATE LEVEL

Well: TW-22-10-103—Cont'd.
Dec. 1, 1960 42.2
Jan, 23, 1969 47.2

Well: TW-22-10-105

Owner: Billy L. Peacock

Nov. 16, 1959 10.2
Feb. 1, 1960 9.4
Dec. 1, 1960 9.4
Jan. 31,1969 10.0

-58-

June

Jan.

Jan.

Jan.

Feb.

Jan.

Jan.

DATE

WATER
LEVEL

Well: JW-23-08-201

Owner: J. C, Martin

1954
17, 1962
29, 1963
25, 1964
17, 1965
31, 1966

9, 1967

240

260.7

264.9

263.6

264.0

262.0

266.2
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