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PUBLIC WATER SUPPLIES IN WESTERN TEXAS

By

W, Lo, Broadhurst, R, W, Sundstrom, and D, E., Weaver

ABSTRACT

This report gives a summarized description of the public water supplies in a
region comprising 81 counties of western Texas and lying generally west of the
hundredth meridian. It is the fourth and last of this series of reports concerning
the public water supplies of the State, It gives the available data for each of
142 communities as follows: The population of the community; the name of the
official from whom the information was obtained; the ownership of the waterworks,
whether private or municipal; the source of supply, whether ground water or surface
water; the amount of water consumed; the facilities for storage; the number of
customers served; the character of the chemical and sanitary treatment of the water,
if any; and the chemical analyses of the water., Where ground water is used the
following are given also: Records of wells, including drillers® logs; character
of the pumping equipment; and yield of the wells and water-level records where they
are available,

Cf the 142 public supplies, 133 are obtained from ground water, 5§ from surface
water, and 4 from a combination of both, The total amount of water used for public
supply in the region averages about 78,000,000 gallons a day, Of this amount about
61,000,000 gallons a day is ground water and about 17,000,000 gallons a day is
surface water,

The ground-water resources of the region from which public water supplies are
drawn occur in rocks that range in age from Permian to Quaternary. The CGgallala
formation of Tertiary age, which covers about 35,000 square miles of the High Plains
in Texas, is the most important ground-water reservoir in the region. The formation
furnishes water for 78 public supplies and for irrigating about 1,000,000 acres of
land, The amount of water used for irrigating amounted to about 1,000,000 acre-=
feet in 1948, The Trinity and Fredericksburg groups of Lower Cretaceous age supply
ground water in the western part of the Edwards Plateau, which constitutes an area
of more than 22,000 square miles, These formations furnish small to large supplies
to 20 municipalities., Sands of the Dockum group of Triassic age furnish meager to
moderate supplies of water for 10 municipalities in areas east of the southern part
of the High Plains and in the northern Pecos Valley in Texas. Local alluvial,
bolson, or wlcanic deposits furnish ground water in small to large amounts in
scattered localities in the remainder of the region, The Permian rocks are of little
importance as a source of ground water for public supply, owing to the highly
mineralized water in them,

The results of the chemical anelyses of 206 samples of water obtained from the
public supplies of the region are given in this report. The analyses are reported
in parts per million and in equivalents per million for those ions entering into
jonic balance, Of the samples analyzed 57 percent contained silica in excess of 20
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parts per million; about 9 percent contained iron in excess of 0,3 part per million;
78 percent had hardness in excess of 200 parts per million; about 18 percent contained
sulfate in excess of 250 parts per million; 10 percent contained chloride in excess

of 250 parts per million; 3 percent contained nitrate in excess of 20 parts per mil-
lion; 37 percent contained fluoride in excess of 2 parts per million; and 12 percent
contained dissolved solids in excess of 1,000 parts per million,



INTRODUCTION
Extent of Area and Scope of Report

This report gives a summarized description of the public water supplies in a
region comprising 81 counties of western Texas and lying generally west of the
hundredth meridien, It is the fourth and last of a series of reports T/ on the
public water supplies of Texas prepared by the United States Geological Survey in
cooperation with the Texas Board of Water Engineers,

The need for certain basic data in the study of quantitative and qualitative
problems of public water supply has long been apparent, This has been brought into
sharper focus in Texas in recent years by the great increase in the demands for
water for public and industrial supply., The phenomenal growth of many Texas cities
has resulted in the need from time to time for expanding or rebuilding the water-
works systems, Some of the municipalities still use the original source of supply,
some have developed additional sources of ground water, and others have replaced
inadequate supplies of ground water with surface water,

This report gives in condensed form the available date for each municipelity,
as follows: Population of the community; name of the official from whom the in-
formation was obtained; ownership of the waterworks, whether private or municipals;
source of supply, whether ground water or surface water; amount of water consumed;
facilities for storage; number of customers served; character of the chemical and
sanitary treatment of the water, if any; and the chemical analyses of the water.
Phere ground water is used the following are given also: Records of wells, includ-
ing drillers® logs; character of the pumping equipment; and yield of the wells and
water-level records where they are available, Unfortunately, many of the munici-
palities have kept poor records and some no records at all, and the information
given for such municipalities necessarily is incomplete, The lack of data regard-
ing the amount of water pumped and the resulting changes in water level or artesian
pressure in the wells since they were drilled is unfortunate, Such information is
of great importance, particularly in areas where the draft on the underground sup-
plies approaches the practical limits of development.

Tive of the 81 counties in the region have no public water supplies. The
region has an area of 107,272 square miles and in 1940 had a population of 892,418,
About half the people live in communities served by the public water supplies
described in this report, The total amount of water pumped by these communities
averages about 78,000,000 gallons a day, @f this amount about 61,000,000 gallons
is ground water and about 17,000,000 gallons is surface water., Ground water is used
at 133 localities, surface water at 5, and a combination of ground and surface water
at 4,

l/' Sunds trom, Ro W,, oD Hastingsp W, W,, and Broadhurstp*iﬂglop Public water sup=
plies in eastern Texas: o 8o Geol, Survey Water-Supply Paper 1047, 1948,

Sundstrom, R, W., Broadhurst, W, L., and Dwyer, Mrs, B, C,, Public water
supplies in central and north-central Texas: U, S, Geol, Survey Water-=Supply Paper
1069, in press,

Broadhurst, Wo L., Sundstrom, R, W,, and Rowley, Mrs, J, H,, Public water
supplies in southern Texas: U, S, Geol, Survey Water-Supply Paper 1070, in press.
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GROUND WATER

The ground-water reservoirs of the region from which the public water supplies
are drawn occur in rocks that range in age from Permian to Quaternary. The Permian
rocks are of minor importance as a source of public water supply in Texas, owing to
the highly mineralized water in them. The city of Paducah in Cottle County is
believed to be the only eity in- the region using ground water from the Permian rocks,
and the water it uses is highly mineralized. The most 1mportant sources of ground
water are the Dockum group of Triassic age, which furnishes ground water for 10
localities; the Trinity and Fredericksburg groups of Lower Cretaceous age, which
supply 21 localities; the lavas of Tertiary age, which are believed to supply 3
localities; the Ogallala formation of Tertiary age, which supplies 78 localities;
and alluvial and bolson deposits of Quaternary age, which supply 27 localities,

For convenience in summarizing the sources of ground water, the region has been
divided into five areas as shown in figure 1.

Area A

In Area A the ground-water supplies are obtained principally from the €Ggallala
formation of Tertiary age, and in a few localities in the southern part of the area
some ground water for public supply is obtained from the underlying sands of"
Cretaceous age, The Ogallala formation, which covers about 35,000 square miles of
the High Plains in Texas, is by far the most important ground-water reservoir in
the region, It not only furnishes water for 78 public supplies in Area A, but ap-
proximately 1,000,000 acre-feet of water was pumped from about 8,500 irrigation
wells to irrigate about 1,000,000 acres of land in 1948, The sediments were deposited
by wind action and by streams, some of which long ago in geologic time had their head-
waters in the Rocky Mountains, The Ogallale rests on an uneven floor of older rocks
which were eroded into valleys and ridges before the Ogallala was deposited., However,
owing to subsequent erosion, it has been completely removed from the valleys of the
Pecos and Canadian Rivers. The formation ranges from a feather edge to nearly 600
feet in thickness, but in most places it is between 200 and 300 feet thick, It is
composed chiefly of silt and fine-grained sand but contains some cearse sand end
gravel, The coarser sediments which usually yield water freely to wells are present
at all horizons but are most prominent in the lower part of the formation, The
cities that are believed to draw some water from the underlying Cretaceous sands in
the southern part of Area A are Lubbock, Lamesa, Seagraves, and Seminole,



Area B

Area B lies eastward from the High Plains efcarpment. Along the border of the
escarpment »nd in the southwestern part of the area, ground-water supplies are ob-
tained from sandstones in the Dockum group of Triassic age in six localities, but
these sandstones generally yield only meager supplies to wells, In the remainder of
the area all the ground-water supplies are obtained from shallow alluvial deposits,
except at Paducah where highly mineralized water is drawn from Permian rocks., Al-
luvial deposits furnish ground water for public supply in 15 localities, but in
general these deposits are thin, and ground water suitable for public supplies and
in large quantities is difficult to obtain in most of the area,

Area C

Area C extends southward from Areas A and B, It covers about 22,000 square
miles and includes the western part of the Edwards Plateau., Sands and limestones of
the Trinity and Fredericksburg groups of Lower Cretaceous age furnish all the public
water supplies in the area, Del Rio uses water from San Felipe Springs, which issue
from these rocks, The amount of ground water that can be obtained from the Lower
Cretaceous rocks in the area varies greatly from place to place, In parts of the
area erosion has formed deep valleys and much of the ground-water reservoir has been
drained; in some places the sands of the Trinity group are thin or have a low
permeability, or both; but in other places large supplies are furnished from both
the sands of the Trinity group and limestones of the Predericksburg group,

Area D

Aree D comprises a large part of the region lying west of Area C., The ground-
water reservoirs that furnish water for public supply in the area are found in the
alluvial and bolson outwash deposits of Quaternary age, except in the northeastern
part of the area where the public supplies of Pecos, Barstow, Kermit, Monehans, and
Imperial are obtained from ground-water reservoirs in the Dockum group of Triassic
age. The amount of ground water that can be obtained from the alluvial and bolson
deposits varies greatly from place to place, and in many places the ground water in
these deposits is highly mineralized. The Triassic rocks yield water acceptable for
domestic purposes but the reservoirs generally do not yield large quantities of water
to wells,

Area E

In Area E, which lies within Aree D, ground water for public supply is obtained
in part from volcanic lavas of Tertiary age, and perhaps in part from Cretaceous
rocks that underlie the lave and from alluvium,

LIST OF MUNICIPALITIES AND PROBABLE SCURCE OF SUPPLY

The following table lists 137 of the municipalities in the region covered by
this report that obtain their public water supplies in whole or in part from ground
water, and gives the probable water-bearing formation or groups of formations from
which the water is drawn,



Muanicipality

Adrian
Alpine
Amarillo
Amherst
Andrews
Anton
Barnhart
Barstow
Big Lake
Big Spring
Booker
Borger
Bronte
Brownfield
Canadian
Canyon
Channing
Childress
Christoval
Clarendon
Claude
Coahoma
Colorado City
Crane
Crosbyton
Denver City
Dijgkens
Dimmitt
Dodson
Dougherty
Dumas
Eldorado
El Paso
Estelline
--Fahens
rarwell
Floydada
Follett
Forsan
Fort Hancock
Fort Stockton
Friona
Gyandfalls
Gronm
Gryver
Hale Center
Happy
Hartley
Hadley
Eereford
Hermleigh
Higgins
Hitchlend

w

Probable water-bearing unit

Ogallala formation
Tertiary volcanic lava
Ogallala formation
Doo
Do.
Do.
Trinity group
Dockum group
Trinity group
Alluvium
Ogallala formation
Do.
Alluvium
Ogallala formation
Alluvium
Dockum group
Ogallala formation
Alluvium
Trinity group
Ogallala formation
Doo
Doo
Dockum group
Alluvium
Ogallala formation
Lo,
Dockum group
Ogallala formation
Alluvium
Ogallala formation
Do,
Fredsricksburg group
Alluvium and bolson deposits
Alluvium
Bolson deposits
UOgallala formation
‘ DOo
Do
Trinity group
Bolson deposits
Trinity group
Ogallala formation
Alluvium
Ogallala formation
Do
Do,
DQo
Doo
Do.
Do,
Dockum group
Ogallala formation
Do.

5

l"
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Municipality

Probable water-bearing unit

Idalou
Imperial
Iraen
Jayton
Kermit
Lamesa

Lefors
Levelland
Littlefield
Lockney
Lorenzo
Lubbo ck

McCamey
McLean
Memphis
Mertzon
Miami

‘Midland

Monahans
Morse
Morton
Muleshoe
Odessa

0 'Donnell
Qlton
Ozona

Paducah

Pampa
Panhandle
Perryton
Petersburg
Plainview
Plains

Post

Pringle

Quitaque

Ralls
Rankin

Roaring Springs

Robert Lee

Rock Springs

Roscoe
Rotan
Sanatorium
Sanderson
Santa Rita
Seagraves

Seminole
Shemrock
Silverton

COgallala formation
Dockum group
Trinity group
Alluvium
Dockum group
Ogallala formation
Trinity group

Ogallala formation

DOo

mo

Do,

DOO
Ogallale formation
Trinity group

Trinity group
Ogallela formation
. Do,
Trinity group
Ogallala formation
Do,
Dockum group
Ogallala formation
DOo
DOo
Trinity group
Ogallala formation
Do,
Trinity group
Permian rocks
Ogallala formation

Do,

n)o

Do,

‘Do,

Ibo

mo

Do,
Alluvium
Ogallala formation
Trinity group
Alluvium

“D)e
Trinity group
Ogallala formation
Dockum group
Alluvium
Trinity group

mo
Ogallala formation

Trinity group

Do,
Qgallala forma tion

Do,

and

and

and



Municipality Probable water-bearing unit
Skellytown Ogallala formation
Slaton Do,

Snyder Alluvium and Dockum group
Sonora Fredericksburg group
South Plains Ogallala formation
‘Spearman Do,

Spur Alluvium

Stanton Ogallala formation
Stinnett Do,
Stratford Do.

Sudan Do,

Tahoka Do,

Texline Do,

Texon Trinity group
Tornillo Bolson deposits
Tulia Ogallala formation
Turkey ' Alluvium

Van Horn Bolson deposits

Vega Ogallala formation
TWellington Alluvium

Theeler : Ogallala formation
White Deer Do,
Wildorado Do,

Ysleta ‘ Bolson deposits

SURFACE WATER

In the region covered by this report only five municipalities use surface
water exclusively, and a combination of ground and surface water is used by four
cities, The total emount of surface water used by the nine municipalities amounts
to an average of about 17,000,000 gallons a day, Of this amount Sen Angelo uses an
average of about 6,000,000 gallons a day from reservoirs on the North, South, and
Middle forks of the Toncho River; El Paso uses an average of about 5,000,000 gaellons
e day from a diversion canal on the Rio Grande, and also uses about 11,000,000
gallons a day of ground water; Big Spring uses an average of about 1,300,000 gallons
a day from reservoirs on Powell and Moss Creeks, and also uses about a million gal-
lons a day of ground water; and Sweetwater uses an average of about 2,300,000 gal=
lons a day from reservoirs on Sweetwater and Bitter Creeks., Small amounts of surface
water are used by Aspermont, Roby, Robert Lee, and Bronte, at the last two in
combination with ground water,

CHEMICAL CHARACTER OF WATER
Analyses of Water

The enelyses given in this report show the chemical quality but not the
sanitary fitness of the waters., However, with the exception of the water supply at
Roby, all the surface supplies and in addition many of the ground-water supplies
are reported to be chlorinated.



A

A single sample is ordinarily representative of a well water, as the chemical
character of ground waters usually shows no material change in quality over long
periods of time, Surface waters vary in chemical quality with rainfall and runoff,
For this reason a single sample of a surface source is only an indication of the
general nature of the water furnished to the public, Variation in quality of water
from lakes is usually less than that from streams,

Water used for public supplies must be potable and should be low in mineral
content so as to be free from tastes and any physiological reactions. All natural
waters contain some dissolved mineral matter because water is a very good solvent
and soluble material is widely dlstributed in the atmosphere and in the ground.

In addition to the exact limits set for concentrations of toxic salts, the Public
Health Service drinking-water standards recommend the following limits for concentrea-
tions of other minerals, which are quite commonly found in natural waters:

Iron (Fe) and mgnganese (Mn) together should not exceed 0,3 part per million.
Magnesium (Mg) should not exceed 125 parts per million,

Chloride (C1) should not exceed 250 parts per million,

Sulfate (804) should not exceed 250 parts per million,

Total solids should not exceed 500 parts per million for water of good quality,
However, 'if such water is not available, total solids of 1,000 parts per million may
be permitted,

. .

Sometimes water that exceeds the recommended limits is used when no other water

supply is available,

Water passes through a natural cycle beginning with precipitation from clouds,
followed by percolation into the ground or runoff into surface streams and thence
into the sea, and, finally, by evaporation into the atmosphere. The chemical
quality of surface water is determined by the solubility of the material on the
watershed over which it passes, Therefore, the amount of dissolved sclids in surfeace
waters varies greatly., For example, the water from Cottonwood Creek at Roby in
Fisher County has over 4,000 parts per million of dissolved solids, whereas the other
surface waters used for public supplies in western Texas are relatively low in dis-
solved solids,

In general, ground waters are somewhat more highly mineralized than surface
waters, Some minerals, such as iron, are found in much greater amounts in ground
waters than in surface waters, Ground waters that derive their chemical content
from igneous rocks usually have a relatively high alkelinity, low hardness, and
consideradble silica, and sometimes they contain iron and manganese., Waters derived
from sedimentary rocks are more variable in composition and usually contein bicar-
bonates of calcium and magnesium and some chloride. Chloride and sulfate are often
the predominant anions in waters from formations containing deposits of salt and
gypsum, Most of the ground-water supplies of cities in western Texas come from
sedimentary rocks.
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The most important considerations in ewaluating the quality of water supplies
are hardness, alkalinity, and total mineral content. The hardness of natural waters
is caused largely by compounds of calcium end magnesium and sometimes iron and
aluminum., The alkalinity of natural waters is caused by carbonates, bicarbonates,
hydroxides, and, occasionally, silicates, borates, and phosphates. Salinity in water
is a measure of the total mineral content and is due principally to the bicarbonates,
sulfates, chlorides, and nitrates of calcium, magnesium, sodium, and potassium with
other minor constituents.

The analyses are reported in parts per millibn, except for pH, and also in
equivalents per million for those ions entering into ionic balance, Methods of
analysis are those in general use by the U, S, Geological Survey. 3/

Mineral Constituents in Solution

Silica (8102)0-- Silica is found in most natural watsrs, It probably ococurs

in waters in the form of very finely divided particles in colloidal suspension, In
the more alkaline waters some of the silica may be present in ionic form, Silica
has no effect on the use of water for irrigation or domestic purposes, but causes a
hard boiler scale if present in eppreciable quantities in boiler=-feed water. In
low-pressure boilers the scale formation results in inefficient heat transfer, and
in high=pressure boilers the scale may cause overheating and boiler-tube failure,
Tifty-seven percent of the waters analyzed had more than 20 parts per million of
silica, the highest being 80 parts per million and the lowest 5 parts per million,

Iron (Fezo-- Iron found in netural waters is usually present in the form of
ferrous bicarbonate or ferrous or ferric sulfate, In the presence of oxygen these
iron compounds are converted to ferric oxide and precipitated; hence, in surface
water the iron content seldom is high. Iron is commonly found in ground water
because of the wide distribution of iron in nature as hematite, and its solution in
water containing carbonic acid., In public water supplies iron is objectionable
because it causes stains on plumbing fixtures and on clothing washed in the iron-
bearing water., Iron is particularly troublesome in water used for many industrial
purposes, In the water supplies from wells examined in western Texas, the average
jron content was 0,23 part per million, and in about 9 percent of the supplies it
was above the limit of 0,3 part set by the U, S, Public Health Service standards,
Concentrations of iron above 2 parts per million were noted in Dallam, Dickens, and
Reagan Counties, The surface-water samples averaged 0,35 part per million.

Calcium (Ca), magnesium (Mg), and hardness.--~ Calcium and magnesium in natural
waters are usually derived from limestone, dolomite, gypsum, and, in places such as
the Permian basin in western Texas, from bedded salt deposits containing chlorides
and other salts of calcium and magnesium, Calcium and magnesium are objectionable
because they are the principal causes of hardness. A hard water requires a rela-
tively large quantity of soap to form lather., Hardness is caused for the most part
by the bicarbonates and sulfates of calcium and magnesium, Temporary or carbonate
hardness is that portion of the hardness which can be removed by boiling., It is
caused principally by the presence of bicarbonates of calcium and megnesium.
Permanent or noncarbonate hardness is caused by the combination of calcium and
magnesium with sulfate, chloride, and nitrate.

2/ Collins, W. D., Notes on practical water enalysis: U, So Gedio‘§hrvey Wa ter-
Supply Paper 596-H, 1928
Am. Pub, Health Assoc., Standard methods for the examination of water and
sewage, 9th ed., 1946,

’
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Water having less than 50 to 75 parts per million of hardness is generally con-
sidered as sufficiently soft for ordinary use in a public water supply., Water having
75 to 150 parts per million of hardness is considered moderately hard, but still not
sufficiently hard to interfere seriously in its uses or to cause much public demand
for water softening, Hardness above 150 parts per million is noticed by most persons,
and where the hardness is above ‘200 parts per million meny users employ household
softenérs, The average hardness of supplies in western Texes is about 350 parts per
million, @€nly 22 percent of the. ground-water supplies showed less than 200 parts
per million of hardness., In the surface supplies the average hardness found, with
one exception, was 115 parts per million, At Roby, not included in the average, the
hardness was 2,310 parts per million. S

Sodium (Na) and potassium (K).-- Sodium and potassium salts are highly soluble
and are present in many rocks. The more saline waters usually contain high propor-
tions of sodium and a relatively small amount of potassium., Large amounts of these
elements will cause "foaming" in boiler operations, Low sodium content is importmt
in irrigation water, owing to the formation of "black alkali® in the soil by high-
sodium waters., Sodium in water for irrigation use should not exceed 60 percent of
the equivalents per million of the positive ions, g/

In public supplies of western Texas the content of sodium and potassium ranged
from 12 to 400 parts per million. In 87 percent of the supplies the sodium per-
centage was less than 50, o '

Alkalinity.-- Carbonate (CO3), bicarbonate (HCG:), and occasionally borate,
silica®te, and phosphate are responsible for the alkafinity of natural waters, Bi=

carbonate in natural waters results from the action on carbonate rocks of the
carbon dioxide dissolved in water. Aside from its effect on the palatability of
the water when present in excessive amounts, bicarbonate is of little significance
in public water supplies, Carbonate is” found in somé ‘samples that have been in
contact with glass sampling bottles for some t1m99 owing to the solvent action of
water on soft glass,

Sulfate (SO,).-- Sulfate is dissolved in large quantities from gypsum beds and
occasiEﬁEEﬁFT?Bﬁ'hlkali deposits of sodium sulfate and from iron pyrite ores.
Sulfate in waters that contain much calcium and magnesium contributes to the forma-
tion of hard scale in steam boilers and may increase the cost of softening, In the
absence of air certain bacteria reduce sulfates to hydrogen sulfide which is objec-
tionable because of its offensive odor and corrosiveness to iron pipes. In 18 per-
cent of the water supplies analyzed the sulfate content exceeded 250 parts per
million,

Chloride (Cl).=-- Chloride has little effect on the utility of water except when
present in large smounts, However, when chloride is in equilibrium with calcium and
magnesium, it may increase the corrosiveness of water, Water having a chloride
content above about 500 parts per million will taste salty to most people, Chloride
exceeded 250 parts per million in 10 percent of the public water supplies of western
Texas, and 100 parts per million in more than 21 percent.

cox, L. V., Explanation and interpretation of analyses of irrigation
waters: U, S, Dept, Agr., Circ. 784, May 1948,



Nitrate (NO3).-- Nitrate is the final oxidation product of organic nitrogen com-
pounds., Generally, in mineral analyses of ground waters, nitrate has no sanitary

significance, but at times nitrate in shallow wells is due to human or animal contami-
nation, '

Recent studies made in Illinois indicate that nitrate in excess of 70 parts per
million may contribute to the ailment methemoglobinemia ("blue babies™), 4/ #urther
investigations are being made in Texas by the Texas State Department of Health in
areas where nitrate is high, Examination of the public supplies listed showed the
highest nitrate to be 35 parts per million, and only 3 percent of the supplies
have nitrates exceeding 20 parts per million,

Fluoride (F).-= Fluoride is found in natural waters obteined from regions where
fluorspar and cryolite occur, It has been identified as the causative agent of
mottled tooth enamel, and the evidence indicates that its action on the teeth occurs
during their period of formation, 2/ The U, S, Public Health Service has estab-
lished a fluoride limit of 1,5 parts per million when the water is to be used on
interstate carriers, Approximately 1 part per million of fluoride in water is
thought to be desirable as & preventative of tooth decay. g/ *Some of the ground-
water supplies in western Texas contain undesirable amounts of fluoride; anslyses
showed that 37 percent of the ground-water supplies contained more than 2 parts per
million and 11 percent contained more than 4 parts per million of fluoride,

Dissolved solids.~- The dissolved solids represent the residue on evaporation
of the total mineral content and organic matter present and may include some water
of orystallization, More than 1,000 parts per million of dissolved solids is
likely to produce a noticeable taste or in other respects to make the water un-
desirable for public supply. The average dissolved solids found in western Texas
water supplies examined was 638 parts per million., The dissolved solids was in
excess of 1,000 parts per million in only 12 percent of the supplies,

Hydrogen ion concentration (pH).-- The pH of a solution is a direct measure
of its chemical activity and may also have some bearing on the utility of the
supply for domestic or industrial purposes., Knowledge of hydrogen-ion concentra-
tion is used in waterworks, principally in chemical control of purification., The
degree of acidity or alkalinity of the water, as indicated by the hydrogen-ion
concentration, or pH, has an important bearing on the corrosiveness of water,
Values lower than 7,0 denote increasing acidity and values higher than 7.0 denote
increasing alkalinity. Acid waters are generally more corrosive than alkaline
waters, Raw water in most western Texas wells and streams has a pH greater than
7.0,.

5/' Faucett, R, L., and Miller, H. C., Methemoglobinemia ocourring in infents
fed milk diluted with well water of high nitrate content: Jour. Pediatrics, wvol. 29,
po 593, Nov, 1946,

24 Smith, H, V., Smith, M, C.,, and Foster, E, 0,, Mottled enamel in the Salt
River Vaslley and the fluorine content of the water supplies: Univ. Agr. Exper. Sta.,
Tech, Bull, 61, 1936,

g/ Dean, H. T., Endemic fluorosis and its relation to dental caries: U, S,
Public Health Repts., vol, 53, p. 1443, 1938
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Ann, Rept., pt. 4, ¢, Hydrography, pp. 637=669, 1902,
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and J. W, Lang: U, S. Geol, Survey Water=-Supply Paper 889-=F, 1946,

Ground water in the High Plains of Texas, Progress Report No. 5, by J. W,
Lang: Texas State Board of Water Engineers (mimeographed), 1945,

Ground water in the High Plains of Texas, Progress Report No., 6, by W, L.
Broadhurst: Texas State Board of Water Engineers (mimeographed), 1946,

Geology and underground waters of the northern Llano Estacado, by C. L.
Baker: Univ, Texas Bull., 57, 1915.

The geology and water resources of the eastern portion of the Panhandle of
Texas, by Co N, Gould: U, S, Geol, Survey Water=Supply Paper 154, 1906,

The geology and water resources of the western portion of the Panhandle of
Texas, by €, N, Gould: U, S. Geol, Survey Water=Supply Paper 191, 1907,

The Pecos River Basin joint investigation: National Resources Planning
Board, 1942,

Preliminary report on the geology and ground-water resources of Reeves
County, Texas, by D. B, Knowles: Texas State Board of Water Engineers

(mimeographed), 1947,

In addition to the above-listed reports, mimeographed publications containing
records of wells and springs, drillers®' logs, partial chemical analyses of water
from wells and springs, and a map showing the location of wells have been published
by the Texas State Board of Water Engineers for the following counties in the regions
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Andrews Edwards Qchiltree
Armstrong Floyd 0l dham
Bailey Gaines Parmer
Briscoe Hale Pecos
Carson . Hansford Potter
Castro Hartley Reandall
Childress Hookley Roberts
Collingsworth Howard Scurry
Crosby Irion Swisher
Dal lam Lamb Terry
Dawson Lubbock Tom Green
Deaf Smith Martin Val Verde
Donley Midlaend Winkler
Ector Nolan Yoakum

Unpublished Reports

The following typewritten reports giving results of ground-water investigations
are available for reference in the offices of the Geological Survey and the Texas
Board of Water Engineers at Austin:

Exploration of ground water for City of Childress, Texas, by W. O. George, 1945,

Progress report on the ground-water supply of the El Paso area, Texas, by P, P,
Livingston and J, M., Birdsall, 1944,

Progress report on the ground-water resources of the El Paso area, Texas, by
R, W, Sundstrom, 1945,

Water resources of the Lubbock district, by J, W. Lang, 1945,

Ground water in the area northwest of Yellowhouse Draw, Lubbock County, Texas
by W. C. Ellis and R. A, Scalspino, 1948,

Midland city water supply,'by G, Ho Cromack, 1944,

Ground water in the vioinity of Paducah, Cottle County, Texas, by John H,
Dante, 1946,

Ground-water conditions in the Roby-Camp Springs area, by J, W, Lang, 1944,

Ground-water resources of the Toyah area, Reeves County, Texas, by J, W,
Lang, 1942,

NOTE: A number of additional reports were prepared during the war, but have
not yet been released to the open file,
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PUBLIC WATER SUPPLIES
ANDREWS COUNTY
Andrews
Population in 1940: 611.

Source of information: H, T, Wilson, president,
Andrews County Independent School District, Nov. 27, 1946,

Source of supply: Four wells,

Well 1. Nine miles north of Andrews; drilled in 1946 by G, L. Taylors
depth, 190 feet; diameter, 8 inches; deep-well turbine pump and 10-horsepower
electric motor; pump set at 120 feet; static water level, 73 feet below land surface
April 1946; yield reported, 200 gallons a minute.

Well 2. A quarter of a mile east of well 1; drilled in March 1946 by
G. L. Taylor; depth, 200 feet; diameter, 8 inches; deep-well turbine pump and 10-
horsepower electric motor; pump set at 120 feet; static water level, 86 feet below
land surface April 1946; yield reported, 300 gallons a minute,

Well 3. A quarter of a mile east of well 25 drilled in March 1946 by
G, L. Taylor; depth, 200 feet; diameter, 133 inches; deep-well turbine pump and 15-
horsepower electric motor; pump set at 120 feet; static water level, 72 feet below
land surface April 1946; yield reported, 300 gallons a minute.

Well 4. 4 quarter of a mile east of well 3; drilled in March 1946 by
G. L, Taylor; depth, 200 feet; diameter, 133 inches; deep-well turbine pump and 20-
horsepower electric motor; pump set at 120 feet; static water level, 72 feet below
land surface April 1946; yield reported, 300 gallons ‘a minute.
Pumpage (estimated): Average, 115,000 gallons & day.

Storage: Elevated tank, 50,000 gallons; elevated tank, 100,000 gallons; two
concrete ground reservoirs, 100,000 gallons each,

Number of customers: 350,

Treatment: Chlorination.
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ANDREWS COUNTY
Andrews =-- Continued

Analysis, composite sample of all wells

[Collected Nov, 27, 1946 ~ Anelyzed by B, C. Dwyer]
Parts per Equivalents
million per million
Silica (8iQ9) 21
Iron (Fe) 012
Calcium (Ca) 41 2,05
Megnesium (Mg) 42 3,45
Sodium (Na) 67 2,91
Potassium (K) 8,0 020
Bicarbonate (HCO3) 298 4,88
Sulfate (S04) 75 1,56
Chloride (C1) 66 1.86
Fluoride (F) 5,2 027
Nitrate (N@3) 1.2 .02
Dissolved solids 4954
Total hardness as CaCQg 275
pHE 8.0

Driller's logs
Well 1

Thickness Depth
(feet)  (feet)

Thickness Depth
(feet) (feet)

Surface soil "3 '3 Hard rock 20 95

Red sand 9 12 Medium water-

Pack sand 63 75 bearing sand 96 190
Well 2

Surface soil 3 3 Hard rock 20 95

Red sand 9 12 Medium water-

Pack sand 63 76 . Ybearing sand 106 200
Well 4

Surface soil 2 2 Fine sand, water

Red sand 6 , 8 bearing 586 1566

Pack sand 22 30 Medium sand,

Sand 47 77 water bearing 45 200

Hard rock 23 100
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ARMSTRONG COUNTY
Claude
Population in 1940: 761,

Source of information: H, G, Nave, water superintendent,
Dec. 4, 1947,

@wnership: Municipal,
Source of supply: Two wells,

Well 1. Drilled in 1930 by D. L. McDonald; depth, 250 feet; diameter,
18 inches; deep-well turbine pump and electric motor; yield, 60 gallons a minute,

Well 2, Drilled in 1930 by D, L. McDonald; depth, 250 feet; diameter,
18 inches; deep-well turbine pump and electric motor; yield, 40 gallons a minute,

Pumpage: Average, 68,000 gallons a day.

Storage: Two elevated storage reservoirs, 60,000 gallons each; elevated tank
175,000 gallons, '

Number of customers: 247,
Treatment: None,

Analysis, composite sample of wells 1 and 2

[Collected Dec, 4, 1947. Analyzed by B, C, Dwyer]
Parts per Equivalents
million per million
Silica (Si03) 50
Iron (Fe) .02
Calcium (Ca) 31 1,55
Magnesium (Mg) 36 2,96
Sodium (Na) 40 1,76
Potassium (K) 3.2 .08
Bicarbonate (HCOgz) 290 4,75
Sulfate (SO4) 41 85
Chloride (C1) 16 045
Fluoride (F) 3.2 017
Nitrate (NCz) 7.9 013
Dissolved solids 374
Total hardness as CaC@z 226

pH 7.9
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BAILEY CQUNTY
Muleshoe
Population in 1940: 1,327 (estimated 2,000 in 1944),

Source of information: W. E. Young, water superintendent,
Mear, 2, 1945,

Ownership: Municipal,
Source of supply: Two wells,

Well 1. Drilled in 1936; depth, 100 feet; diameter, 16 inches; deep-well
turbine pump and electric motor; pumping level, 23,15 feet below land surface while
pumping 250 gallons a minute; yield, 250 gallons a minute; temperature, 64° T,

Well 2, Drilled in 1940; depth, 100 feet; diameter, 16 inches; deep-well
turbine pump and electric motor; static water level, 1910 feet below land surface
on Mar, 2, 1945; yield, 800 gallons a minute,

Pumpege (estimated): 200,000 gallons a day.
Storage: Elevated tank, 50,000 gallons,
Number of customers: 380,

Treatment: None,

Analysis, well 1

[Collected Mar, 7, 1947, Analyzed by M, L., Begley]
Parts per Equivalents
million per million
Silica (5i0y) ' 46
Iron (Fe) .08
Calcium (Ca) 81 4,04
Megnesium (Mg) 83 6,83
Sodium (Na) 60 2,61
Potassium (K) 11 © .28
Bicarbonate (HCO;) 283 4,64
Sulfate (SO ; 251 5,23
Chloride (C 129 3,64
Fluoride (F) 3,0 016
Nitrate (NOjz) 5.4 09
Dissolved solids 845
Total hardness as CaCOg 544

pH 7.7
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BAILEY COUNTY
Muleshoe -- Continued
Driller's log, well 1

Thickness Depth

(feet) (feet)
Surface soil 2 2
Chalk and clay 15 17
Weter sand 1 18
Gray clay 6 24
Yhite water sand 4 28
Gray shale 4 32
Lime rock 2 34
Brown clay 6 40
Gray packed sand 5 45
Red water sand 30 75
Packed sand 10 85
Gray water sand 9 94
Red clay 6 100
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BREWSTER COUNTY
Alpine
Population in 1940: 3,866,

Source of information: John Stovell, city engineer,
Aug, 9, 1948,

Ownership: Municipal,
Source of supply: Four wells, '

Well 3, On Alpine Hill southwest of Southern Pacific Railroad depot;
drilled in 1924 by Tony Hess; depth, 385 feet; diameter, 10 inches; deep-well turbine
pump and 75-horsepower electric motor; static water level, 165 feet below land sur-
face Aug, 1948; yield, 200 gallons a minute.

Well 4. On Alpine Hill southwest of Southern Pacific Railroad depot;
drilled in 1929; depth, 700 feet; diameter, 10 inches; deep-well turbine pump and
50-=horsepower electric motor; static water level, 210 feet below land surface
June 1948;: yield, 200 gallons a minute,

East well, On north side of Southern Pacific Railroad, 1 mile east of
depot; drilled in 1927; depth, 580 feet; (no water reported below 170 feet); deep-
well turbine pump and 30-horsepower electric motor; static water level, 65.1 feet
below land surface June 28, 1948; yield, 235 gallons a minute,

College well, On ocampus of Sul Ross State College; drilled in 1940; depth,
300 feet; deep-well turbine pump and l5-horsepower electric motor; yield, 70 gallons
a minute,

Pumpage (estimated): 300,000 gallons a day.
Storage: Concrete ground reservoir on Alpine Hill, 1,250,000 gallons.
Treatments: None,

Analysis, well 3

[Collected Nov, 10, 1947, Analyzed by B, C., Dwyer]
Parts per Equivalents
million per million
Silica (Si0€,) 42
Iron (Fe) .00
Calcium (Ca) 47 2,35
Magnesium (Mg) 12 099
Sodium (Na) 37 1,60
Potassium (K) 3,7 209
Bicarbonate (HCO;) 224 3,69
Sulfate (S0,) 18 37
Chloride (C1) 25 : 0Tl
Fluoride (¥F¥) o4 002
Nitrate (NOgz) , 16 026
Dissolved solids 312
Total hardness as CaCOz - 167

pH 7.2




EREWSTER COUNTY

Alpine =- Continued

Driller’s log of abandoned eity well

Thickness Depth -
(feet) (feet)
Soft brown soil and sub-
soil b 6
Brown clay and gravel 16 20
Gravel and clay 13 33
Gravel, water 3 36
Gravel and boulders, water 4 40
Hard brown rock 20 60
Brown and yellow clay '
and soapstone 10 70
Pink shale 6 76
Hard red, brown, blue and
black rock, water bearing 4O 116
Soft brown shale 6 120
Hard blaock rook 6 126
Chooolate-colored shale 6 130

Thickness Depth
(feet) (feet)

Hard blue and black rock,
water bearing 30 160

Red and brown clay and

gravel 6 166
Blue and black conglomerate 10 175
Hard black and blue rock 36 210
Soft red olay 8 218

Soft pink, red, and blue
soapstone 7 226
Blue and green sandy shale & 230
Blue sandy roock 10 240
Hard red rook 18 268
Green shale and oconglomerate 12 270
Green shale and hard roock 10 280
Green sandy shale 20 300
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BRISCOE COUNTY
Quitaque
Populetion in 1940: 763,

Source of information: W, Middleton, water superintendent ,
Sept. 2, 1946, :

Ownership: Municipal,
Source of supply: Two wells,

Well 1. About 2 miles northeast of Quitaque; drilled in 1929; depth,
100 feet; diameter, 14 inches; deep=well turbine pump and 1l5-horsepower electric
motor; pump set at 90 feet below land surface; static water level, 51 feet below
land surface on Sept. 2, 1946; yield reported, 200 gallons a minute with a draw-
down of 20 feet,

Well 2, Five hundred feet north of well 1; drilled in 1929; depth, 100
feet; diameter, 14 inches; deep-well turbine pump and l5<horsepower electr1c
motor; pump set at 90 feet below land surface; yield reported, 200 gallons a
minute,

Pumpage:
Average in gallons a day
1945 1946

January 24,000 50,000
February 34,500 41,500
March 33,000 36,500
April 42,300 66,500
May 39,000 80,500
June 60,100 116,000
July 78,400 113,600
August 100,000 127,500
September v 75,100

October : 53,500

November 39,000

December 36,100

Storage: Ground reservoir, 54,000 gallons; elevated tank, 50,000 gallons.
Number of customers: 206, ‘

Treatment: Chlorination,
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BRISCQE COUNTY
Quitaque ~- Continued

Analysis, composite sample of finished water of wells 1 and 2

[Collected Mar, 28, 1947, Analyzed by B, C. Dwyer]
Parts per Equivalents
million per million
Silica (Si@z) 24
Iron (Fe) 026
Calcium (Ca) . 66 3.29
Magnesium (Mg) 44 3.62
Sodium (Na) 170 7.40
Potassium (K) 6.9 .18
Bicarbonate (HCOs) 418 6,85
Sulfate (SO,) 184 3,83
Chloride (cf) 122 3.44
Fluoride (F) 3.6 019
Nitrate (NG,) 11 .18
Dissolved s81ids 826
Total hardness as Cacc:3 346

pH 7.4

Silverton
Population in 1940: 684,

Source of information: Mr. Summers, city secretary,
Aug, 27, 1946,

Ownership: Municipal,
Source of supply: Three wells,

Well 1, Fifty feet north of City Hall; drilled in 1929; depth, 200 feet;
diameter, IZ inches; cased to 142 feet below land surface; deep-well cylinder and
5=horsepower electric motor; static water level reported, 120 feet below land
surface; cylinder set at 165 feet; yield reported, 90 gallons a minute.

Well 2, Three=-fourths mile southeast of City Hall; drilled in 1933 by Leo
McDade; depth, 202 feet; diameter, 9 inches; not cased; deep-well turbine pump and
15-horsepower electric motor; pump set at 160 feet below land surface; yield
reported, 70 gallons a minute. .

Well 3, Fifty feet east of City Hall; drilled in 1939 by Jo F., Davisg
depth, 200 Teet; dismeter, 16 to 8 inches; deep-well turbine pump and 3-horsepower
electric motor; static water level, 116,9 feet below land surface in August 1946;
yield reported, 50 gallons a minute,



Pumpa ge s
Storage:
Number of customers:

Treatment: None,

BRISCOE COUNTY

Silverton -~ Continued

Average, 100,000 gallons a day.

200,

Elevated tank, 50,000 gallons; ground reservoir, 50,000 gallons,

Anelysis, composite sample of all wells

[Collected Aug, 27, 1946,

Analyzed by B, C, Dwyer]

Parts per Equivalents
million per million
Silica (S10p) 60
Iron (Fe) 001
Calcium (Ca) 40 2,00
Magnesium (Mg) 34 2,80
Sodium (Na) 35 1,51
Potassium (K) 6,0 0156
Bicarbonate (HCOS) 288 4,72
Sulfate (S04) 40 .83
Chloride (Cl) 24 .68
Fluoride (F) 3.6 019
Nitrate (NOg) 2,5 004
Dissolved solids 387
Total hardness as CaCO3 240
pH 7.5
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CARSON COUNTY
Groom
Population in 1940: 475,

Source of information: V., L, McCoy, water superintendent,
June 25, 1948, o

Ownerships; Municipal,
Source of supply: Three wells,
Well 1. Drilled in 1946 by H, H, Heiskell; depth, 518 feet; diameter,
9 inches; deep=well turbine pump and 15-horsepower electric motor; static water
level, 280 feet below land surface in 1946; yield, 105 gallons a minute,
Well 2. Drilled in 1929 by C, Meeker; depth, 450 feet; diameter, 6-5/8

inches; deep-well turbine pump and 10-horsepower electric motor; static water level
270 feet below land surface in 1945; yield, 35 gallons a minute. )

9

Well 3, Drilled in 1923; depth, 302 feet; diameter, 5-5/8 inches; deep-
well turbine pump and 7%uhorsepower electric mtor; static watér level, 285 feet
below land surface in 1945; yield, 20 gallons a minute,

Pumpage: 65,000 gellons a day,

Storage: Ground storage reserwir, 58,000 gallons; elevated tank, 55,000
gallons,

Number of customers: 204,
Treatment: None,
Analysis, well 1

[Collected June 25, 1948, Analyzed by D, E, Weaver]

Parts per Equivalents
million’ per million
Silica (8i0y) 34
Iron (Fe) .00
Calcium (Ca) 42 2,10
Magnesium (Mg) 28 2,30
Sodium (Na) 21 091
Potassium (K) 3.6 .09
Bicarbonate (HCOz) 290 - 4,75
Sulfate (SO g 16 033
Chloride (cf 5.5 016
Fluoride (F) od 002
Nitrate (NOg) 3.8 .06
Dissolved solids 295
Total hardness as CaCOg 220
pH 7.7
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CARSON CQUNTY
Panhandle
Population in 1940: 978,

Source of information: Kelly M, Bender, water superintendent,
Nov, 20, 1947,

Ownership: Municipal,

Source of supply: Two wells near waterworks plant in city., System connected
to Senta Fe Railroad,

Well 1. Drilled in 1924; depth, 524 feet; diameter, 24 inches; air pump;
static water level, 300 feet below land surface in 1937; yield, 350 gallons a
minute; not used at present,

Well 2. Drilled in 1926; depth, 580 feet; diameter, 24 inches; pumped
with same compressor as well 1; static water level, 300 feet below land surface in
1937; yield, 360 gallons & minutse,

Pumpage: Average, 150,000 gallons a day.

Storage: Ground storage reservoir, 65,000 gallons; elevated tank, 75,000
gellons,

Number of customers: 380,
Treatment: Chlorination,

AnalysisD well 2

[Collected Dec, 1, 1938, Analyzed by E., W, Lohr]

Parts per Bquivalents

million per million
Calcium (Ca) ‘ 52 2,60
Megnesium (Mg) 28 2,30
Sodium and potassium (Ne + K) 12 052
Bicarbonate (HCOz) 293 4,80
Sulfate (SO, 20 042
Chloride (C1) 10 .28
Fluoride (F) 1.1 .06
Nitrate (NGS) -0 .00
Dissolved solids 266

Total hardness as CaC&S 248




Driller's log, Railroad well in Panhandle
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CARSQN COUNTY

Panhandle -- Continued

Thickness Depth Thickness Depth
(reet) (feet) (feet) (freet)
Sandy soil 5 5 Sandrock 40 345
Yellow clay and sand 111 116 Water sand 7 352
Tine-grained dry sand 29 145 Sandrock 28 380
Clay 30 175 Sand 5 385
Clay and gravel 3 178 Sand and clay 15 400
Send and soapstone 4 182 Sandrock 20 420
Fine-grained sand 18 200 Yellow clay 20 440
Sandrock 4 204 Send and clay 20 460
Hard=-packed clay and Sandrock 5 465
send 19 223 Sand and cley 16 480
Dry sand 47 270 Sandrock 20 500
Clay 5 275 Clay and rock 15 515
Clay and gravel 30 305 Sandrock 29 544
Sand 6 550

Skellytown

Population in 1940: 650,

Source of information: T, E, Morgan, operator,

Gct. 5, 1948,

Owner: Southwestern Public Service Co.

Source of supply: Well owned by the Santa Fe Railroad; drilled in 1927 by Tye

Brothers; depth, 418 feet; diameter, 14 inches; deep=well turbine pump and 40-

horsepower electric motor; static water level, 300 feet below land surface in 1947;
yield, 260 gallons a minute,

Pumpage (estimete

d): 50,

000 gallons a day.

Storage: Elevated tank, 100,000 gallons,

Number of custome

Treatment: None,

rg: 250

o



[Collected Oct, 5, 1948,

CARSON COUNTY
Skellytown ~= Continued

Analysis

Analyzed by J, R. Avrett]

Parts per Equivalents
million per million
Silica (S10j3) 21
Iron (Fe) .05
Calcium (Ca) 43 2,146
Magnesium (Mg) 23 1.891
Sodium (Na) 13 2565
Potassium (K) 4.8 0123
Bicarbonate (HCOyz) 220 3,606
Sulfate (SO 27 0562
Chloride (ci"g 13 2367
Fluoride (F) o6 0032
Nitrate (NGz) 10 0161
Dissolved solids 262
Total hardness as CaCOy 202
pH 7.5
Driller's log
Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
Surface soil 3 3 VWhite packed sand 35 260
Red bed 4 7 VWhite sandrock 27 287
Brown clay, some sand 21 28 Light=brown sand 33 320
Yellow clay and sand 2 30 Coarse gravel and
Yellow clay, sand and sand (water) 6 326
gravel 30 60 Fine gravel and coarse
Soft ysllow sand, some sand 14 340
gravel and clay 15 75 Fine gravel and coarse
Yellow packed sand, soft brown sand 10 350
and dry 20 96 Coarse white sand and
Red packed sand and lime very fine gravel 21 371
gravel 28 123 Yellow clay, soms
Red packed sand 37 160 gravel 9 380
Brown sand, soft and dry 15 1756 Brown clay 156 395
Brown sand and clay 15 190 Red clay and sand 18 413
Light fluffy clay, soft 8 108 Brown quicksand,
Packed sand, dry 27 225 (second water) 5 418
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CARSON COUNTY
White Deer
Population in 1940: 733,

Source of information: R, M., Smith, water superintendent,
June 24, 1948, i

Ownership: Municipal,
Source of supply: Two wells at elevated tank,
Well 1. Drilled about 1925; depth, 382 feet; diameter, 10 inches; deep-
well cylinder and pump jack and 15-<horsepower electric motor; yield, 50 gallons a

minute,

Well 2, Drilled about 1925; depth, 400 feet; diameter, 10 inches; deep-
well turbine pump and 30-horsepower electric motor; yield, 150 gallons a minute.

Pumpage (estimated): 150,000 gallons a day.
Storage: Elevated tank, 55,000 gallons,
Number of customers: 204,

Treatment: None,

Analysis, well 2

[Collected June 24, 1948, Analyzed by D, E. Weaver]
Parts per Equivalents
million per million
Silica (Sioz) 30
Iron (Fe) .05
Calcium (Ca) 41 2,064
Magnesium (Mg) 20 1.645
Sodium (Na) 26 1,131
Potassium (K) 3,2 .082
Bicarbonate (HCOz) 258 4,229
Sulfate (SO,) 18 «375
Chloride (cf) 9,0 0253
Fluoride (F) 02 .011
Nitrate (NOs) 5,1 ,082
Dissolved solids 285
Total hardness as CaCCgz 185

pH 7.4




Driller's log, Railroad well in White Deer

Surface soil
Yellow clay

Brown caving sand
Sandy yellow clay
Yellow clay
Sandy yellow clay
Lime rock

Red clay

Red sandrock, water
Sandy red clay
Water, gravel
Sandy red clay
Red clay

Sandy red clay
Red clay

Red water sand
Red clay

Red sand

Red sand, "bad" water

Red clay
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CARSGN COUNTY

White Deer == Continued

Thickness
(feet)

10
86
9
95
40
56
10
26
3
‘ 10
3
2

12

38
96
20

5
13
24

5

Depth

(feet)

10

96
105
200
240
296
306
332
335
345
348
350
362
400
495
515
520
533
557
562




CASTRO COUNTY
Dimmi tt
Population in 1940: 943,

Source of informations Glen Smith, water superintendent,
Mar, 7, 1941,

Ownership: Municipal,
Source of supplys Well 1 block east of courthouse; drilled in 1929 by D, L,
McDonald; depth, 206 feet; diameter, 16 inches; deep-well turbine pump and 25-

horsepower electric motor; yield, 600 gallons & minute; temperature, 63° F,

Pumpage (estimated): Summer, 400,000 gallons a day; winter, 100,000 gal-
lons a day,

Storage: Concrete reserwir, 250,000 gallons; elevated tank, 50,000 gallons.
Number of customers: 250,

Treatment: None,

Analysis
[Collected Mar-7,6 1941 Analyzed by J, H, Rowley]
Parts per Equivalents
million per million
Silica (8i03) 44
Iron (Fe) .16
Calcium (Ca) 55 2,75
Magnesium (Mg) 33 2,71
Sodium (Na) ‘ 13 055
Potassium (K) 602 016
Bicarbonate (HCO3z) 288 4,72
Sulfate (SO g 38 oT9
Chloride (C 19 C .54
Fluoride (F) 2,2 012
Nitrate (NOgz) o2 .00
Dissolved solids 353
Total hardness as CaCOgz . 273

pH 7.6
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CASTRQO- COUNTY

Dimitt =- Continued

Driller®s log of abandoned well 160 feet east of city well

Top soil

Caliche

Red sand

Sandrock

Sand and sandrock

Hard sand

¥hite lime

Water sand

Sandrock

Water sand and sandrock

Thickness Depth
(reet) (feet)
4 4

11 15

5 20

15 35

63 98

52 150

10 160

4 164

4 168

44 212

Thickness Depth
(reet) (feet)
Lime rock 6 218
Water sand and sand
rock o 60 278
Lime rock 12 290
Water sand and sand=
rock 38 328
Hard sandrock 17 345
Water sand and sand=
rock 49 394
Yellow clay 8 402
Lime rock 13 415
"Red beds" 2 417




CHILDRESS COUNTY

Childress

Population in 1940: 6,464,

Source of information: Witt Johnson. ci
Sept. 16, 1947, » ¢ity manager,

Ownership: Municipal,:
Source of supplys Eleven wells and Lake Childress.,

Well 1. In Michie Sand Hill Well field about 8 miles southwe
_ st of
Childress; drilled by Layne-Texas Co, in 1947; depth, 80 feet; diameter, 8~5/b
§§cgesé g:fp-w§11dturb}ne p;mp and S5-horsepower electric motor; static water level,
06 ow land surface Feb, 15, 1947; measured dr
64 gallons a minute on Aug, 30, 1947, °d dremdomn, 19 feot while punping

Well 2. In Michie Sand Hill Well field; drilled by La

‘ yne=Texas Co, in
1947; depth, 140 feet; diameter, §=5/b inches; de;pmwell turbine pump and 5-
horsepower electric motor; static water lewel, 63.5 feet below land surface on
Mar, 13, 1947; measured drawdown; 7.6 feet while pumping 166 gallons e minute on

Aug. 30, 1947,

Well 3. In Michie Sand Hill Well field; drilled by Layne-Texas Co, in
1947; depth, 201 feet; .diameter, 16 to 5=5/b inchQSg deep~well turbine pump and
5-horsepower electric motor; static water level, 90 feet below land surface on
Mar, 11, 1947; measured drawdown, 20 feet while pumping 190 gallons a minute on

Aug, 30, 1947; temperature, 67° F,

Woll 4, In Michie Sand Hill Well field; drilled by Layne-Texas Co, in
19475 depth, 120 feet; diamster, 16 to 8~5/B inches; static water level, 42.5
feet on Aug, 30, 1947; deep-well turbine pump and 5-horsepower electric motor;
measured drawdown, 7.5 feet while pumping 272 gallons a minute on Aug. 30, 1947,

Well 5, In Michie Sand Hill Well field; drilled by Layne-Texas Co, in
1947; depth, 133 feet; diameter, 16 to 8=5/B inches; deep=well turbine pump and
S5-horsepower electric motor; static water level, 53 feet below land surface on
Aug, 30, 1947; measured drawdown, 8 feet while pumping 120 gallons a minute on

Aug, 30, 1947,

Well 6, In Michie Sand Hill Well field; drilled by Layne-Texas Co, in
1947; depth, 107 feet; diameter, 16 to 8=5/b inches; deep-well turbine pump and
5-horsepower electric motor; static water level, 32 feet below land surface on
Aug, 30, 1947; measured drawdown, 14 feet while pumping 160 gallons a minute on

Aug, 30, 1947; temperature, 66° Fo
Well 7. In Michie Send Hill Well field; drilled by Layne-Texas Co. in
1947; depth, 92 feet; diemeter, 16 to 8m5/% inches: deep=well turbine pump and

5-horsepower electric motor; static water level, 34 feet below land surface on
Aug 30 1947; measured drawdown, 9 feet while pumping 226 gallons a minute on

" Aug, 30, 1947,
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CHILDRESS CQUNTY
Childress == Continued

Well 8, In Michie Sand Hill Well field; drilled by Layne-Texas Co., in
1947; depth, 111 feet; diameter, 16 to 8w5/@ inches; deep-well turbine pump and
5=horsepower electric motor; static water level, 36 feet below land surface on

Mar, 11, 1947; measured drawdown, 9 feet while pumping 226 gallons a minute on
Aug, 30, 1947, ‘ :

Well 9, In Michie Sand Hill well field; drilled by Layne~Texas Co, in
1947; depth, 87 feet; diameter, 16 to 8=5/b inches; deep-well turbine pump and
5-horsepower electric motor; static water level, 36 feet below land surface on
Mer., 11, 1947; measured drawdown, 4.5 feet while pumping 350 gallons a minute on
Aug, 30, 1947, -

Well 10, In Michie Sand Hill Well field; drilled by Layne-Texas Co, in
1947; depth, 132 feet; dismeter, 16 to 8w5/% inches; dewp=well turbine pump and
5-horsepower electric motor; static water level, 62 feet below land surface on
Aug. 30, 1947; measured drawdown, 13 feet while pumping 180 gallons a minute on
Aug, 30, 1947, o ,

62 Ranck Well, "About 14 miles west of Childress on 62 Ranchg drilled
in 1942; depth, 4(3‘feet; diemeter, 10 inches; deep=well turbine pump and 25-
horsepower electric motor; static water level, 296 feet below land surface in
January 1943 and 334 feet below land surface on Sept., 20, 1945; pumping level,
346 feet below land surface on Sept, 16, 1947; yield, 480 gallons a minute,

Leke Chilgresso‘ ‘Peam- cons tructed in 1943; drainage area, about 12 square
miles; laeke floods 322 acres; average depth, 15 feet; capacity, 4,830 acre=feet.

Pumpage:
Average in gallons a day
1946 1947

January 603,000 502,000
February 606,000 489,000
March - 691,000 519,000
April 821,000 538,000
May 819,000 601,000
June 699,000 734,000
July 886,000 1,301,000
August 852,000

September 561,000

@c tober 510,000

November 507,000

December . 498,000

Storage: Ground reservoir, 1,000,000 gallons; ground reserwoir, 1,500,000
gellons; elevated tank, 75,000 gallons,

Number of customers: 2,146,



CHILDRESS COQUNTY

Childress -~ Continued
Treatment: Chlorination,
Analyses

[Collected Sept, 17, 1947 Analyzed by B, C, Dwyer]

Well 3 Well 6

Parts per Equivalents Parts per Bquivalents
million per million million per million

Silica (Si0O2) 20 16

Iron (Fe) 004 025
Calcium (Ce) 97 4,84 74 3,69
Magnesium (Mg) 20 1,64 22 1,81
Sodium (Na) 33 1.42 54 2,35
Potassium (K) -~ 7,0 .18 5.8 015
Bicarbonate (Hcos) 226 3,70 266 4,36
Sulfate (S0,4) 85 1,77 84 1,75
Chloride (01) 54 1,52 44 1.24
Fluoride (F) 02 001 8 .04
Nitrate (NO3) 67 1,08 38 .61
Dissolved solids . 504 470
Total hardness as €aCOz _ 324 275
w 702 707
[Collected Sept., 17, 1947, : Analyzed by B, C. Dwyer]
Raw water Finished water

“Parts per. Bquivalents Parts per Bquivalents
million per million million per million

Silioa (SiOz) : 8.0 17
Iron (Fe) .18 .17

Calcium \Ca) 184 9,18 . 93 4,64
Magnesium (Mg) 23 1,89 23 1.89
Sodium (Na) 2.5 011 70 3,04
Potassium (K) 3.2 .08 6,0 015
Bicarbonate (HCOz) 84 1,38 230 3,77
Sulfate (SO 456 9,49 161 3,35
Chloride ( cf 12 .34 70 1,97
Fluoride (F) 02 001 od .02
Nitrate (NOgz) 2.5 .04 38 61
Dissolved solids 802 592

Total hardness as CaCOgz 558 326

pH 702 708
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CHILDRESS COUNTY
Childress =- Continued

Driller’s logs

Well 1
Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
Saendy soil 4 4 Fine-grained cemented sand 30 80
Sand and boulders 46 50
Well 2
Sandy soil 3 3  Fine-grained cemented
Sandy clay 12 15 sand 25 123
Fine-grained cemented Cley 5 128
sand 65 80 Pine-grained cemented
Clay 3 83 sand "~ 10 138
Tine-grained sand 10 93
Clay 5 98
Well 3
Top soil 3 3 Fine to coarse-grained
Red sand 52 55 sand 100 200
Gray sand. 45 100 Red beds 1 201
Well 5
Surface soil 6 6 Fine to coarse-grained
Red sand 32 38 sand 91 132
Clay 3 41 Red beds 1 133
Well 6
Surface soil 5 5 Sandy oclay 20 95
Red sand 40 45 Coarse-grained brown
Brown sand 18 63 sand 10 105
Coarse-grained sand 12 75 Red beds 2 107
Well 7
Surface soil 4 4 Coarse sand and gravel 45 91
Red sand 42 46 Red beds 1 92
Well 8
Surface soil 6 6 Gravel and coarse-grained
‘Red sand : 39 45 sand 32 89
Coarse-grained sand 12 67 Sand and gravel 6 95
Red beds 16 111
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CHILDRESS COUNTY
Childress -~ Continued

Driller's logs -- Continued

Well 9
Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
Surface soil 4 4 Coarse=grained sand 8 53
Red sand 36 40 Coarse-grained sand
Medium coarse-grained and gravel 33 86
send 5 45 Red beds 5 865
Well 10
Surface soil 2 2 Sandy clay and gravel 21 119
Red seand 43 45 Gravel 12 131
Soft brown sand 35 © 80 Red and blue clay 1 132
Gravel and sand 18 98




CQCHRAN COUNTY
Morton
Population in 1940: 1,137,

Source of information: O, D, Vernon, water superintendent,
Mar, 5, 1947, : : '

Ownership: Municipal,
Source of supply: Two wells,
Well 1. Drilled in 1933 and drilled deeper in 1947; depth, 152 feet in
1933, 233 Teet in 1947; diameter, 12 inches; deep~-well turbine pump and 50=horse-
power electric motor; static water level, 132 feet below land surface in 1946;
yield, 750 gallons a mlnuteo
Well 2, Drilled in 1941 by Carl Williams; depth, 207 feet; diameter, 10
inches; deep=well turbine pump end 35-horsepower electric motor; static water level,
95 feet below land surface on Aug, 2, 194l; drawdown, 108 feet while pumping 350
gallons & minute, 130 feet while pumping 600 gallons e minute; normal yield reported,
350 gallons a minute° .
Pumpa ge (estimated): 100,000 gallons a day.
Storage: Elevated tank, 50,000 gallons,
Number of customers: 500,

Treatment: None,

Anelysis, well 2

[Collected Mar, 5, 1947, Analyzed by B, C, Dwyer]
Parts per Equivalents
million per million
Silica (5i05) ‘ 42
Iron (Fe) : 004
Calcium (Ca) 37 1,85
Magnesium (Mg) 51 - 4,19
Sodium (Na) 103 4,47
Potassium (K) 12 031
Eicarbonate (HCOZ) 286 4,69
Sulfate (SO ; 200 4,16
Chloride (cf 60 1.69
Fluoride (F) 4,0 .21
Nitrate (NOg) 4,5 207
Dissolved solids 654
Total hardness as CaCOg 302

pH 7.6
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CQCHRAN COUNTY
Morton == Continued

Driller's log, well 2

Thickness Depth Thickness Depth

(feet) - (feet) (feet) (feet)

Surface soil : 6 6 Fine sand (little water) 18 108
Sandy caliche 8 14 Fine sand (some clay) 17 125
Pack sand and caliche 21 35 Gravel (some lime) 7 132
Fine packed sand 30 65 Yellow clay and gravel 23 155
Hard limestone 10 76 Yellow clay and sand 5 160
Fine packed sand 5 80 Sand with some clay 20 180
Hard limestone 5 86 Seand and gravel 12 192

Fine packed sand 5 90 Sand 156 207




COKE COUNTY
Bronte
Population in 1940: 754,

Source of information: @, W. Chapman; city secretary,
May 8, 1546, '

Ownerships Municipal,
Source of supply: One well and two lakes,
Well: Two miles south of Bronte about 60 feet north of the north benk
of the Colorado River; dug in 1932; depth, 20 feet; diameter, 8 feet; jet pump and
S=horsepower electric motor; pump yields 60 gallons a minute, but pump runs dry in

40 minutes; well reocovers in about 15 minutes°

Leke Chapman° About 1.2 miles southeast of Bronte; catchment area, 800
acres; lake supply inadequate in dry periods,

Leke Kaierimg About .6 mile east of Bronte; constructed in 1922; lake
supply inadequate in dry periods,

Pumpage: Average, 45,000 gallons a day.

Stdrageg Elevated tank, 30,000 gallons,

Number of customers: 225, |

Treatment: Aeration, sedimentation, and filtration,

Analysis, composite sample of lakes

[Collected May 8, 1946, ' Analyzed by C, B, Cibulka]
Parts per Equivalents
_ million per million
Silica (SiCy) 5,6
Iron (Fe) 1,0
Calcium (Ca) 30 1,497
Magnesium (Mg) 701 .584
Sodium and potassium (Na + K) 5.8 .254
Bicarbonate (HCCj) 113 1,852
Sulfate (SO 17 -354
Chloride (C 4,0 0113
Fluoride (F) o0 »000
Nitrate (Neg) 1,0 016
Dissolved solids 135
Total hardness as CaCOz 104

pH 7.2
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COKE CQUNTY
Robert Lee
Population in 1940: 662,

Source of information: Fred O, Green, city secretary,
May 9, 1946, :

@wnership: Municipal,
Source of supply: Lake and well,

Lake, About 13 miles southeast of Robert Lee; catchment area, 800 acres;
does .not furnish sufficient water during dry periods,

Well. Dug in 1943 on G, W, Hill Bstate below city lake; depth, 24 feet;
diemeter, 5 feet; centrifugal pump and gasoline engine; static water level, 14.9
feet below land surface on May 19, 1946; yield, 30 gallons a minute,
Pumpage: Average, 40,000 gallons a day.
Storage: Elevated tank, 50,000 gallons,
Number of ocustomers: 200,

Treatment: Coagulation, sedimentationg and filtration.

Analysis, well

(Lake dry)
[Collected May 9, 1946, Analyzed by C. B, Cibulka]
Parts per Equivalents
million per million
Silica (smz) 16
Iron (Fe) 014
Calcium (Ca) 132 6,59
Magnesium (Mg) 48 3,95
Sodium (Na) 49 2,15
Potassium (K) 14 036
Bicarbonate (HCO ) 328 5,38
Sulfate (S0,) 269 5,60
Chloride (Cf) 68 1,92
Fluoride (F) 02 .01
Nitrate (NCz) 8,8 014
Dissolved solids 838
Total hardness as CaCOg 527

pH 7.4
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COLLINGSWORTH COUNTY
Dodson
Population in 1940: 357,

Source of information: Arthur Weaver, pump operator,
June 22, 1948,

Ownership: Municipal,

Source of supply:s Well 2 miles northeast of Dodson on top of hill at concrete

reservoir,

Well 2, Drilled in 1948; depth, 130 feet; diameter, 8 inches; deep-well

turbine pump and 5-horsepower electric motor; yield, 50 gallons a minute,

Pumpage: No record,
Storage: Concrete ground reservoir, 50,000 gallons,
Number of customerss About 200,

Treatment: None,

Anaelysis
[Collected June 22, 1948, Anelyzed by H, D, Smith]
Parts per Equivalents
million per million
Silica (8105) , 29
Iron (Fe) .00
Calcium (Ca) 67 3.34
Magnesium (Mg) 21 1,73
Sodium (Na) 9.2 040
Potassium (K) 5,2 013
Bicarbonate (HCOz) 290 4,75
Sulfate (S04) 23 048
Chloride (Cl) 6.1 017
Fluoride (F) o8 004
Nitrate (N0;) 17 027
Dissolved solids 320
Total hardness as cacos 254

pH

7.9




COLLINGTWORTH COUNTY
Wellington
Population in 1940: 3,308,

Source of information: B, O, Handley, water superintendent,
June 22, 1948, :

Cwnership: Municipal,
Source of supply: Eleven wells 2%-miles northeast of Wellington,
Well 1. Drilled in 1932; depth, 45 feet; diameter, 8 inches; gravel-
walled; deep-well turbine pump and 3=horsepower electric motor; static water level,

15 feet below land surface June 1938; yield, 50 gallons a minute,

Well 2, About 450 feet from well 1; drilled in 1932; depth, 45 feet;
diameter, 8 inches; gravel-walled; deep-well turbine pump and 3<horsepower electric

"motor; yield, 50 gallons a minute,

Well 3, About 450 feet from well 2; drilled in 1932; depth, 45 feet;
diemeter, 8 inches; gravel-walled; desp=well turbine pump and 3=horsepower electric
motor; yield, 50 gallons a minute, : '

Well 4, Aboat 450 feet from well 3; drilled in 1926; depth, 50 feefg
diameter, 8 inches; concrete casing and soreen; vertical centrifugal pump end 5~
horsepower electric motor; yield, 50 gallons a minute,

Well 5. About 450 feet from well 4; drilled in 19265 depth, 50 feet;
diameter, 8 inches; concrete casing and screen; vertical centrifugal pump and 5-
horsepower electric motor; yield, 50 gallons a minute, .

Well 6, About 450 feet from well 5; drilled in 1934; depth, 40 feet;
diameter, 8 inches; gravel-walled; deep-well turbine pump and 3-horsepower electric
motor; yield, 50 gallons a minute,

Well 7. About 450 feet from well 6; drilled in 1926; depth, 50 feet;
diameter, 18 inches; concrete casing and screen; vertical centrifugal pump and 5=
horsepower electric motor; yield, 50 gallons a minute,

Well 8, About 500 feet from well 7; drilled in 19265 depth, 50 feet;
diemeter, 18 inches; concrete casing and screen; deep-well cylinder pump end
electric motor; yield, 20 gallons a minute,

Well 9, About 500 feet from well 8; drilled in 1926; depth, 50 feet;
diameter, 8 inches; gravel-walled; deep=well turbine pump and 3-horsepower electric

motor; yield, 75 gallons a minute.

Well 10, About 500 feet from well 9; drilled in 19463 depth, 45 feet;
diameter, B inches; gravel-walled; deep-well turbine pump and 3=horsepower electric
motor; yield, 100 gallons a minute,
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COLLINGSWORTH COUNTY
Wellington =- Continued
Well 11, About 500 feet from well 10; drilled in 1946; depth, 45 feet;
diameter, 8 inches; gravel-walled; deep-well turbine pump and 3-horsepower electric

motor; yield, 100 gallons a minute,

Pumpages Average, 250,000 gallons a day in winter and 600,000 gallons a day
in summer, ‘ ‘

Storage: Ground storage reserwoir, 25,000 gallons; elevated tank, 100,000 gal-
lons; ground storage reservoir under construction, 200,000 gallons,

Number of customers: 1,100,
Treatments None,

Analysis, composite sample of all wells

[Collected June 22, 1948, Analyzed by Ho D, Smith]
Parts per Equivalents
million per million

Silica (Si0,) 32

Iron (%e) .00

Calcium (Ca) 82 4,09
Magnesium (Mg) 18 1,48
Sodium (Na) ' 71 3,10
Potassium (K) 4,0 010
Bicarbonate (HCQ.'S) 388 6,36
Sulfate’ (504) 66 1,37
Chloride (C1) 30 -85
Nitrate (NO;) 9,7 016
Fluoride (F o6 003
Dissolved solids 496

Total hardness as Cacos 278

pH 7.4

s
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COTTLE COUNTY

Paducah

Population in 1940: 2,877,

Source of information: J., A. Carroll, water superintendent,
Sept. 16, 1947, '

COwnership: Municiéalo

Source of supplys FPour wells in field 8 miles west of Paducah near South
Pease River,

Well 2, Drilled about 1931; depth, 225 feet; diameter, 7 inches; deep=
well turbine pump and 7%bhorsepower electric motor; stati~ water level, 24,9 feet
below land surface on Ggot, 25, 1945, end 35.6 feet below .and surface on Sept., 16,
1947; yield reported, 120 gallons ‘a minute,

Well 3, Drilled about 19313 depth, 130 feet; diemeter, 7 inches; pumped
with air; static water level, 21,1 feet below land surface on Cct, 25, 1945, and
38,3 feet below land surface on Sept0 6, 19473 yield reported, 150 gallons a
minute; temperature, 67° F;

Well 4. Drilled about 1931; depth, 130 feet; diameter, 7 inches; pumped
with air; static water level, 35.8 feet below land surface on Sept. 16, 1947;
yield reported, 150 gallons a minute,

Well 5, Drilled about 1931; depth, 127 feet; diameter, 7 inches; deep-
well turbine pump and 74-ho<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>