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PUBLIC WATER SUPPLIES IN CENTRAL
AND NORTH-CENTRAL TEXAS

By R. W.SUNDSTROM, W.L. BROADHURST,
and B.C. DWYER

ABSTRACT

This report gives a summarized description of the public water supplies in 35
counties of central and north-central Texas, extending from the southern bounda-~
ries of Travis, Blanco, Gillespie, and Kerr Counties northward to the Texas-
Oklahoma State line. It gives the available data as follows for each of the 145
communities: Population of the community: name of the official from whom the
information was obtained; ownership of water works, whether private or municipal
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, if any; and chemical analyses of the water.
‘Where ground water is used, the following is also given: Records of wells, includ-
ing drillers’ logs; character of the pumping equipment; yields of the wells, and
records of water levels, if available.

The communities served by these public supplies had a population of 657,116
in 1940. Ground water is used by 94 of these communities and surface water by
51. The total amount of water consumed averages about 79,000,000 gallons a
day, of which approximately 18,500,000 gallons is obtained from ground water
and approximately 60,500,000 gallons from surface water. The average con-
sumption of ground water per community is small. Only 8 cities of more than
5,000 population use ground water exclusively for public supply, of which the
largest had a population of 12,192 in 1940,

The ground-water reservoirs of the region, from which the public water supplies
are drawn, are in rocks that range in age from Cambrian to Quaternary. For
convenience in summarizing the sources of municipal water supplies, the region
has been divided into four areas as shown on plate 1.

Area A includes and surrounds the Llano uplift, commonly known as the central
mineral region of Texas, Surrounding this uplift are the Hickory sandstone member
of the Riley formation and the Ellenberger group, the two oldest productive ground-
water reservoirs in the State. In area B, with a few exceptions, little or no ground
water suitable for public supplies is available. The Pennsylvanian and Permian
rocks that cover most of the area yield either small or highly mineralized supplies,
or both. Most of the public supplies in the area are obtained from surface water,
In area C, ground-water reservoirs in the Cretaceous formations furnish nearly
two-thirds of all the ground-water supplies of the region. Most prominent of
these reservoirs are sands in the Trinity group, the Edwards limestone, and the
‘Woodbine sand. In area D most publie supplies are obtained from shallow sands
and gravels of Quaternary age.

Only a small number of ground-water supplies receive any treatment. The
dissolved solids in the ground-water supplies range from 125 to 2,610 parts per

1



INTRODUCTION 3

systems. Most of the communities throughout the State originally
used ground water; some still use the original source of supply; some
have developed additional sources of ground water, and others have
changed from inadequate supplies of groui:d water to surface water.
The available information for each community is-given in condensed
form as follows: Population in 1940; name of official from whom the
information was obtained; owner of waterworks, whether private or
municipal; 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 treat-
ment of the water; and chemical analyses of the water. Where ground
water is used the following information also is given: Records of wells,
including depth, diameter, and drillers’ logs; character of pumping
equipment; yield of the wells; records of water levels, if available; and
temperature of the water. Unfortunately, many communities have
kept poor records, or no records at all, regarding the amount of ground
water pumped and the resulting decline of water level or artesian
pressure in the wells since they were drilled; for such localities the
information given is necessarily incomplete. The availability of:this
information is very important, particularly in areas where the with-
drawals from underground supplies are approaching the limits of
safety or where enormous increases in withdrawals are anticipated. -

ACENOWLEDGMENTS

Grateful acknowledgment is made to the well drillers, city officials,
and others who furnished most of the descriptive material that is given
for each public supply. The investigation was made possible through
the cooperation of the Geological Survey, United States Department
of the Interior, and the Texas State Board of Water Engineers. Most
of the field work was done by R. W. Sundstrom and W. L. Broadhurst,
who were assisted by J. H. Dante, D. B. Knowles, W. C. Rasmussen,
W. O. George, and G. H. Cromack. Most of the report was prepared
by R. W. Sundstrom and W. L. Broadhurst under the direction of
W. N. White, district engineer in charge of ground-water investiga-
tions in Texas. The analyses of water were made in the laboratory
of the Geological Survey in Austin, and the section on the chemical
character of water was prepared by Mrs. B. C. Dwyer, under the
direction of W. W. Hastings, district chemist in charge of the
laboratory.
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million. Ninety-three percent of these supplies have less than 1,000 parts per
million dissolved solids. The average hardness of the ground-water supplies is
213 parts per million. Most of the publie supplies obtained from surface water
are filtered and given further treatment which alters the chemical character of
the water. The dissolved solids in the surface-water supplies range from 117 to
1,000 parts per million, except for one supply which contains 3,500 parts per
million. The average hardness of the surface-water supplies is 188 parts per
million. Of all the public supplies in the region, about 11 percent furnish water
of less than 75 parts per million hardness, 51 percent range from 76 to 150 parts
per million, and 24 percent are above 250 parts per million.

INTRODUCTION
EXTENT OF REGION AND SCOPE OF REPORT

This is the third in a series of reports prepared by the Texas State
Board of War Engineers in cooperation with the United States
Geological Survey giving summarized descriptions of the public water
supplies throughout Texas. The first report, in 2 volumes covering
77 counties in eastern Texas, was released by the Texas State Board of
Water Engineers in February 1945, and the second report, covering 42
counties in southern Texas, was released in November 1946.

The region covered by this report includes 53 counties in central and
north-central Texas extending from the southern boundaries of
Travis, Blanco, Gillespie, and Kerr Counties northward to the
Texas-Oklahoma State line. (See map pl. 1.) It comprises 47,679
square miles and in 1940 had a population of 1,185,573.

The cities and towns in this region that have public watersupply
systems had a population of 637,116 in 1940. They use, on the
average, about 79,000,000 gallons of water a day, of which about
18,500,000 gallons is obtained from ground water and about 60,500,000
gallons from surface water. Of the 145 towns and cities listed in this
report, 94 use ground water; the average consumption of ground
water per community, therefore, is small. Only 8 cities of more than
5,000 population (Brady, Clebourne, Denton, Gainesville, Kerrville,
Taylor, Vernon, and Weatherford) use ground water exclusively for
public supply. Of these Denton in Denton County is the largest, and
it had a population of 11,192 in 1940.

The need for certain basic data in the studies of quantitative and
qualitative problems of public water supplies has long been apparent.
This is especially true in Texas where, in recent years, there has been
an enormous increase in the demands for water for public and industrial
uses. The phenomenal growth of many Texas cities has resulted in
the need from time to time for expanding or rebuilding the waterworks
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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 Cam-
brian to Quaternary. From oldest to youngest the members, forma-
tions, or groups of formations and their ages are as follows: Hickory
sandstone member of Riley formation, Cambrian; Ellenberger group,
Ordovician; Strawn, Canyon, and Cisco groups, Pennsylvanian;
Clearfork group, Permian; Trinity and Fredericksburg groups, Lower
Cretaceous; Woodbine sand, Upper Cretaceous; Seymour formation
and present stream deposits, Quaternary.

For convenience in discussing the sources of water for public supply,
the region has been divided into four areas: A, B, C, and D on map
(pl. 1).

The Hickory sandstone member of the Riley formation furnishes
supplies to Eden and Brady in the southwestern part of the region,
and the Ellenberger group probably furnishes the supplies for Burnet
and Fredericksburg in the southern part of the region. (See area A.)
These rocks crop out around the flanks of the Llano uplift in Llano and
adjacent counties, and the beds dip rather steeply beneath younger
rocks to great depths below the land surface within relatively short
distances from the outcrops. Therefore, the territory in which these
older rocks may be considered potential sources of water for public
supplies is comparatively small.

Pennsylvanian and Permian rocks are exposed over much of the
central and western parts of the region in areas B and D, but they are
relatively unimportant as sources of public water supply. The
Pennsylvanian rocks consist chiefly of alternating beds of shale,
sandstone, limestone, and dolomite. The Permian rocks consist of
a somewhat similar succession of beds, but they include considerable
red and blue clay and gypsum. In general the beds of the Pennsyl-
vanian and the Permian rocks that are sources of ground-water sup-
plies dip westward beneath younger formations. Five towns—
Bryson, Jacksboro, Mercury, Nocona, and Rochelle—obtain rather
small quantities of water from sands in the Pennsylvanian formations;
two towns, Merkel and Miles, obtain mineralized water from Permian
rocks.

Sands and sandstones in the Trinity group of Lower Cretaceous age,
which belong to the Travis Peak formation and the Paluxy sand, fur-
nish water for practically all the public supplies in area C and for
nearly two-thirds of the public supplies that are obtained from
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ground water in the region. The Travis Peak strata crop out in an
irregular pattern along the western boundary of area C and the
southern boundary of area B. The Paluxy sand appears in irregular
outcrop east of the Travis Peak outcrop from Coryell County north-
ward at least to Wise County.

The Edwards limestone crops out in the southern part of area C.
It is the source of supply for five towns all of which are in Williamson
and Travis Counties.

The Woodbine sand of Upper Cretaceous age crops out along the
eastern edge of area C, from southern Hill County northward to the
Red River. It supplies water to only two towns in the region; Grand-
view in Johnson County and Mansfield in Tarrant County.

All the rocks of the Lower and Upper Cretaceous in this region dip
eastward at an angle somewhat greater than the slope of the land sur-
face; therefore, the ground-water reservoirs occur at increasingly
greater depths eastward or down dip from the outcrops.

Surficial deposits of sand and gravel, to which the name Seymour
formation has been given, furnish water for the public supplies of
several towns and cities in area D. These deposits unconformably
overlie the Permian rocks on the divides between the larger streams,
principally in Haskell, Knox, Foard, and Wilbarger Counties. They
are usually shallow but in some places reach depths of 50 feet, and,
where sufficiently saturated, they yield water in considerable quanti-
ties to wells. The deposits are considered to be of Pleistocene age
by most geologists.

A few supplies scattered throughout the region are obtained from
shallow deposits in the flood plains or along the terraces of the present
streams.

The following table gives the municipalities that use ground water
and the probably geologic member, formation, or group of formations
from which the supplies are obtained.
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Municipalities served by ground water and the probable water-bearing unit from which
the water is drawn

Alvarado. ... _________ Trinity group.

Arlington__ . _ . ___ Do.

Baird .- - .- Do

Bartlett— - __ . __________ Do

Belton. . ___ . ____ . _________ Do

Bertram______________ . ____._ Do.

Blanco_ .. ________.______ Recent stream deposits.

Blanket_ . ___ o _____ Trinity group.

Brady oo Hickory sandstone member of Riley forma-
tion.

Bryson_ . e n Cisco group.

Burkburnett o - <o ooeoeo o )

Burleson_ oo Trinity group.

BUrnet. . coemcccmcem e Ellenberger group.

Chillicothe - oeee oo ___ (4]

Cleburne. oo __ Trinity group.

Clifton . _ _ o . Do.

Clyde_ oo Do.

Coleman . _ ..o e Recent stream deposits.

Copperas Cove .o ________ Trinity group.

Cranfills Gap. - - oo __ Do.

Cross Plains_ _ .. ____ .. _________ Do.

Crowell - _ _ e Seymour formation (?).

Decatur_ .. .__ Trinity group.

Deleon_ . _ . . . _________. Do.

Denton______ . ___ Do

Desdemona._ . .- .. _.____ Do.

Dublin. _ oo Do.

Eden____ . Hickory sandstone member of Riley forma-
tion.

Eleetra_ .. ________ Recent stream deposits

Evant ... Trinity group.

Everman._ ... .. _._. Do.

Fairy . Do.

Florenee - . _. . Do.

Fredericksburg_ . ______________.__ Ellenberger group.

Gainesville_..__________________. Trinity group.

Gatesville_ . ____________________ Do.

Georgetown___._ ____________._.__._ Edwards limestone.

Glen Rose_ . __ . ______________ Trinity group.

Godley.__ . Do.

Goldthwaite. - .. ______________ Do.

Goree___ .. ________________ Seymour formation.

Gorman_ _____ . ______________ Trinity group.

Granbury_________ . ______. Do.

Grandview______________________ Woodbine sand.

Granger- .. ..o Trinity greup.

Handley .. ... . ______._. Do.

Haskell __ ... _________________ Seymour formation.
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Municipalities served by ground waler and the probable water-bearing unit from which
the water is drawn—Continued

Joshua . .. o -
Junetion. .-
Kerrville o
Knox City .o

Mereury oo oo
Meridian . _ . ..

Rising Star_ _______ . ___.__
Rochelle ...

Saint Jo_ ..
Seymour- - . _________ ..
Bipe Springs_ - .-
Stephenville_ ___________________

Valley Mills_ .. ___________.._._.
Valley View______ ...
Walnut Springs_ . ...
Weatherford .. ___________
"West Vernon_____..____________...

Trinity group.

Do.
Edwards limestone.
Trinity group.
Canyon group.
Edwards limestone.
Trinity group.

®

Do.
Seymour formation.
Trinity group.

Do.

Do.
Woodbine sand.
Recent stream deposits.
Strawn group.
Trinity group.
Clearfork group.

Do.
Trinity group.

Do.

Do.
Seymour formation.
Cisco group.
Trinity group.
Recent stream deposits.
Edwards limestone.
Recent stream deposits (?).
Trinity group.

™
Seymour formation.
Trinity group.
Edwards limestone.
Seymour formation.
Trinity group.
Recent stream deposits.
Trinity group.

Do.

Do.
Recent stream deposits.

Do.
Trinity group.

Do.
Seymour formation (?).
Trinity group.

Do.
Seymour formation (?).
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SURFACE WATER

In the region covered by this report 51 municipalities use surface
water. Of these, 40 are in area B where, with the exception of a few
localities, no ground water suitable for public supply is available.
Most of area B is underlain by Pennsylvanian or Permian rocks that
yield either scanty or highly mineralized supplies of ground water,
or both.

Eight cities in the region use surface water in excess of a million
gallons a day. Fort Worth is the largest and uses an average of more
than 21,000,000 gallons a day from three reservoirs on the West Fork
of the Trinity River. The next largest is Austin which uses an aver-
age of more than 13,000,000 gallons a day from the Colorado River.
The third largest city is Wichita Falls which in the past has used an av-
erage of more than 6,000,000 gallons a day from Lake Wichita on Hol-
liday Creek, supplemented by canal water from Lake Kemp. The
city has recently constructed a new reservoir on the Little Wichita
River which will be put into service soon. Brownwood, Abilene, and
Temple use an average of 3,000,000 to 4,000,000 gallons a day. Brown-
wood obtains its supply from Lake Brownwood on Pecan Bayou,
Abilene from three lakes on Elm and Cedar Creeks, and Temple from
a lake on Leon River. Mineral Wells and Lampasas use more than
1,000,000 gallons a day, from reservoirs on Rock and Sulphur Creeks,
respectively.

CHEMICAL CHARACTER OF WATER
ANALYSES OF WATER -

The analyses in this report were made in the laboratory of the
Water Resources Branch of the Geological Survey, United States De-
partment of the Interior, Austin, Tex. The samples were collected
in gallon pyrex bottles by the Geological Survey and the Texas State
Board of Water Engineers. The analyses show the fitness of the
water for industrial, domestic, or agricultural uses and have no bearing
on the sanitary aspects of the samples.

One analysis of a sample from a well usually represents the character
of the water for long periods, since the chemical composition of ground
waters seldom changes over a period of years. Water from streams
will often vary considerably in dissolved solids and hardness. There-
fore, periodic analyses are needed to determine the variations in the
composition of supplies that are obtained from rivers or of supplies
that receive treatment.

About half of the public water supplies in this region receive treat-
ment, one-third of which receive chlorination only. For all supplies
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CHEMICAL CHARACTER OF WATER 9

that are treated, a brief description of the process is given with the
operations and chemicals listed in the order in which they are used.
The results of the analyses are given in parts per million for the
chemical constituents and in equivalents per million for those radi-
cals that enter in ionic balance. The analyses were made by methods
in general use.! The complete analyses for each public supply in-
clude results for silica (SiO,), iron (Fe), calcium (Ca), magnesium
Mg), sodium (Na), potassium (K), bicarbonate (HCQ;), sulfate
(SO,), chloride (Cl), fluoride (F), nitrate (NOs;), total hardness re-
ported as CaCOQ;, dissolved solids, and hydrogen-ion concentration
(pH). Each of the constituents is discussed in the following test.

MINERAL CONSTITUENTS IN SOLUTION

Silica (Si0y) is found in all natural waters, and in the north-central
Texas region most of the supplies have a silica content of less than 20
parts per million. Silica is usually present in greater quantities in
the more alkaline waters. Well waters generally have a higher silica
content than surface waters. The usefulness of water for domestic
purpose is not affected by the usual amounts of silica found, although
when the water is used in boilers silica may contribute to the forma-
tion of scale.

Iron (Fe) is dissolved from practically all soils and rocks. Iron
may be dissolved from pipes, particularly from hot-water lines and
boilers, in quantities large enough to be objectionable. Waters of
low mineral content may be corrosive, especially if the pH is low.
Water that contains more than 0.5 part per million of iron may be
undesirable because of the ‘“reddish” appearance of the water caused
by oxidation of the iron, which stains white porcelain or enameled
ware and fixtures and fabrics washed with the water. Iron is easily
removed by aeration and filtration. Only about one-fourth of the
supplies in the north-central Texas region had an iron content above
0.3 part per million.

Calcium (Ca) and magnesium (Mg) have somewhat different
chemical properties, but their effects upon the industrial and domestic
uses of water are so much alike that they are usually considered to-
gether. Calcium and magnesium are found in waters in contact with
limestone, dolomite, calcareous sand, or gypsum. The salts of cal-
cium and magnesium cause hardness in water (see hardness, p. 11);
the scale found in containers in which water is heated or evaporated
is almost entirely caused by these salts. Calcium and magnesium

1 Collins, W. D., Notes on practical water analyses: U. &, Geological Survey, Water-Supply Paper 596-H.,
1928; Am. Public Health Assoc., Standard methods of the examination of water and sewage, 7th ed., 1932,

835237—49——2



10 CENTRAL AND NORTH-CENTRAL TEXAS

are the predominate basic constituents in many supplies of lower
mineral content in the north-central Texas region.

Sodium (Na) and potassium (K) are found in all natural waters.
Moderate quantities of sodium and potassium have no effect on the
suitability of water for domestic and industrial uses, though large
quantities may cause trouble in the operation of steam boilers.
Potassium is usually present in relatively small quantities, compared
with sodium. The content of sodium in the supplies covered in this
report differs widely; sodium generally is the principle basic constituent
in the more highly mineralized waters.

Bicarbonate (HCQO;) in water results from the action of carbon
dioxide dissolving the carbonates of calsium and magnesium from
rocks and soils. Bicarbonate has little significance in the domestic
use of water though when present in large amounts, it effects the
palatibility of the water. Only a few of the ground-water supplies
in the region contain sufficient quantities of bicarbonate to produce
a noticeable taste in the supply.

Sulfate (SO,) is dissolved from rocks and =oils and especially from
materials containing gypsum. Calcium sulfate in hard water will
form a hard, adhering boiler scale and may influence the choice of
the method of treatment for boiler-feed water. Sulfates is most north-
central Texas supplies are below 250 parts per million. Some sup-
plies from wells and a few from surface sources in the area have a
higher sulfate content.

Chloride (Cl), when present in large amounts in the water, produces
a salty taste, but otherwise has little influence in the domestic use of
water. Appreciable quantities of chloride in equilibrium with caleinm
and magnesium may increase the corrosiveness of water. The
chloride content of the waters analyzed varies widely in the north-
eentral Texas region, though most supplies contain less than 250
parts per million. The chlorides in two public supplies are more
than 1,000 parts; such water would be noticeably salty to most people.

Nitrate (NO;) in water may indicate contamination by sewage as
it represents the final stage of oxidation in the nitrogen cycle. Some
‘nitrate may be dissolved from rocks and soils containing nitrate salts.
The quantity of nitrate present in north-central Texas water supplies
is generally low and the amounts of nitrates observed would have no
effect on the value of the water for ordinary uses.

Fluoride (F) has recently been recognized by the medical profession
as causing mottled enamel on teeth. If water containing more than
1.0 part per million of fluoride is used for drinking and cooking,
mottling of teeth often occurs during calcification or formation of the
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teeth of children. On the other hand, water containing from 0.3 to
1.0 part per million of fluoride may result in a lower incident of dental
caries. Only about one-fourth of the waters of north-central Texas
supplies contain fluoride above 1.0 part per million.

The dissolved solids represents the approximate quantity of total
dissolved mineral substances in solution, though the value reported
may include some organic matter and water of crystallization. If the
dissolved solids in the water are more than 1,000 parts per million,
the water is likely to contain enough of certain constituents to be
undesirable for domestic and industrial uses. The analyses show
that about 15 percent of the water supplies in this area have dissolved
solids above 1,000 parts per million. The dissolved solids of the
ground-water supplies in north-central Texas range from 125 parts
to 2,610 parts per million. Ninety-three percent of these supplies
have solids less than 1,000 parts per million. Surface waters in the
area are generally of low mineral content. The dissolved solids in
the surface water supplies ranged from 117 to 1,870 parts, except the
Wichita Falls supply which contained 3,500 parts.

The hydrogen-ion concentration (pH) is an expression of the acidity
of alkalinity of a water and is useful in determining the corrosiveness
of the water as delivered to the distribution system. Oxygen, carbon
dioxide, free acid, and acid-generating salts are the principal consti-
tuents that cause corrosion, whereas the alkalinity is a factor in
decreasing corrosion. In many public supplies, corrosive attacks and
destruction of metallic surfaces may be avoided by maintaining the
pH slightly above 7.0, or in the alkaline range. The average pH of
waters of public supplies in north-central Texas is 7.8.

HARDNESS

The hardness of water probably receives the most attention with
reference to industrial and domestic use. Hardness is usually recog-
nized by the increased quantity of soap required to produce lather
and by the “scum” of insoluble salts formed when hard water is
heated. Hardness is caused almost entirely by calcium and magnesium
and is reported as the amount of calcium carbonate equivalent to the
calcium and magnesium. The hardness caused by calcium and
magnesium equivalent to the bicarbonate in a water is called “‘carbon-
ate hardness” or “temporary hardness,” and the remainder “non-
carbonate hardness” or “permanent hardness.”” The character of the
scale formed in steam boilers and the treatment is governed by the
types of hardness found in the supply.
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Several degrees of hardness are referred to in this report: waters
with hardness of 75 parts per million or less are considered soft, those
between 76 and 150 parts per million are moderately soft, those
between 151 and 250 parts per million are moderately hard, and
above 250 parts per million are very hard.

The average hardness of the ground-water supplies is 213 parts per
million, while the average hardness of surface supplies in the region is
188 parts per million. The following table gives the total number of
persons in 1940 using waters of different ranges of hardness from 137
public supplies in north-central Texas:

Use

Range in hardness (parts per million)
Percent of

Individuals total

72,889 11.2
331,979 51.2
86, 576 13.4
156, 692 24.2

Wichita Falls, the third largest city in the area, obtains its water
supply at the present time from Lake Kemp. The lake water has a
hardness of 1,400 parts per million and dissolved solids of 3,500 parts.
The city’s new supply from Lake Kickapoo may be utilized during
1947. The water in Lake Kickapoo has a hardness of 58 parts and
digsolved solids of 115 parts. When Wichita Falls with its 55,000
inhabitants starts receiving Lake Kickapoo water, the hardness
distribution shown in the preceding table will be materially changed.

STANDARDS OF WATER QUALITY

The effect of various constituents in water that is used for public
supplies and for industrial purposes with reference to Texas well
waters is discussed by Cohen in an early bulletin by the Texas State
Department of Health.? The standards most widely used now for
quality of domestic water supplies are the United States Public
Health Service drinking water standards for the drinking and culinary
water supply used by common carriers in Interstate Commerce.?

2 Cohen, Chester A., Chemical analyses of Texas well waters, Texas State Department of Health Bulletin,

1931.
3 Public Health Service drinking water standards: Public Health Reports, vol. 61, pp. 371-384, 1046,
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PUBLIC WATER SUPPLIES

ARCHER COUNTY

ARCHER CITY

Population in 1940: 1,675.

Source of information: B. D. Robertson, water superintendent, September 20,
1946.

Ownership: Muniecipal.

Source of supply: Impounding reservoir on draw three-fourths mile southwest of
city hall; capacity 90 acre-feet.

Pumpage (estimated): 200,000 gallons a day in summer, 100,000 gallons a day in
winter.

Storage: Two concrete clear wells, 75,000 gallons each; elevated tank, 100,000
gallons,

Number of customers: 500.

Treatment: Coagulation, sedimentation, prechlorination and postchlorination.

Analysis of finished water
[Collected Sept. 20, 1946. pH is 6.8. Analyzed by C. B. Cibulka]

Parts Equiva- Parts | Equiva-

per lents per per lents per

million million million | million
[S1HOER € {07) [ 8.7 |oceocoan Sulfate (SO ... 44 0.916
Iron (Fe)... ... W32 o Chloride (CD)... 18 . 508
Calcium (Ca) ... 20 0.998 || Fluoride (F)___ .2 . 010
Magnesium (Mg).__. 5.8 .477 || Nitrate (NO3).____ .8 .013
Sodium (Na)_...... - 23 .983 || Dissolved solids LT
Potassium (K)____. 53 .136 |{ Total hardness as CaCOs...._ S P,

Bicarbonate (HCOs3) - - 70 1.147
HOLLIDAY

Population in 1940: 798.

Source of information: R. L. Yarbrough, water superintendent, September 20,
1946.

Ownership: Municipal.

Source of supply: City lake (dry in summer of 1946). Present supply from Lake
Kemp.

Pumpage (estimated): Average, 75,000 gallons a day.

Storage: Elevated tank, 100,000 gallons.

Number of customers: 235.

Treatment: Coagulation, sedimentation, hypochlorination.

Analysis of Lake Kemp finished water
[Collected Sept. 20, 1946. pH is 7.4. Analyzed by C. B. Cibulka]

Parts Equiva- Parts Equiva-
per lents per per lents per
million million million | million
6.0 [eoumone Sulfate (SO4) oo 802 16.70
P A . Chloride (C1). 1,320 37.23
277 13.83 || Fluoride (F)___ .2 .01
65 5.35 || Nitrate (NO3)_. .8 .01
X .| 810 35.21 {| Dissolved solids_____ 3,460 f.._.._.____
Potassium (K)._..._. 38 .97 || Total hardness as CaCOs_..__ 959 focecooo

Bicarbonate (HCOg) - ..._._. 86 141
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BAYLOR COUNTY
SEYMOUR
Population in 1940: 3,328.
Source of information: City secretary, October 1943.
Ownership: Municipal.
Source of supply: Four wells.
Well 1. Known as east well; dug; depth, about 42 feet; diameter, 12 feet;
deep-well turbine pump and electric motor; yield, 500 gallons a minute.
Well 2. Known as south well; 75 feet from well 1; dug; depth, 48 feet; deep-
well turbine pump and electric motor; yield, 750 gallons a minute.
Well 3. Known as west well; depth, about 40 feet; deep-well turbine pump
and eleetrie motor; yield, 400 gallons a minute.
Well 4. Known as north well; drilled; depth, 38 feet; diameter, 18 inches;
deep-well turbine pump and electric motor; yield, 350 gallons a minute.
Pumpage (estimated): Maximum, 500,000 gallons a day.
Storage: Elevated tank, about 75,000 gallons.
Number of customers: 725.
Treatment: None.
Analysis, well 8

[Collected Oct. 1945. pH is 7.9. Analyzed by J. H. Rowley]

Parts ]Equiva- Parts lequiva-

per ents per per ents per

million | million million | million
Silica (8109) ... _._________ 14 jeeooeeoooo Sulfate (804) -coev-- - 79 1.64
Iron (Fe) oo, 3 Chloride (Cl)._.--.- - 84 2.37
Calcium (Ca) - - 68 3.39 || Fluoride (F)._ - 1.1 .06
Magnesium (Mg)_________ 33 2.71 || Nitrate (NOg)_______.__. - 60 .97
Sodium (Na) -l 114 4.97 || Total dissolved solids....._._. 656  |.ocoo..
Potassium (K) 12 .31 || Total hardness as CaCOs..... 305  feceeeoooo-

Bicarbonate (HCO3)..._.__.__ 387 6.34

BELL COUNTY
BELTON
Population in 1940: 3,572.
Source of information: Frank Hamner, water superintendent, Feb. 27, 1947,
Ownership: Municipal.
Source of supply: Three wells.

Well 1. Two blocks west of City Hall; date of drilling unknown; depth, 850
feet; diameter, 6 inches; equipped with air lift pump; yield, 350 gallons a.
minute when pumped with air.

Well 2. Sixty feet north of well 1: drilled in 1915 by D. C. Hammell; depth,
1,175 feet; diameter, 6 inches; well flows 100 to 150 gallons a minute when
other wells are not pumping; air lift pump; yield, 350 gallons a minute.

Well 3. Drilled in 1943 by Kent and Preston; depth, 1,172 feet; diameter,
10 inches; static water level at ground surface; deep-well turbine pump and
40 horsepower electric motor, pump set at 200 feet; yield, 1,000 gallons a
minute; temperature, 83° F.

Pumpage: Summer maximum, 1,000,000 gallons a day; winter average, 400,000
gallons a day.

Storage: Concrete ground reservoir, 90,000 gallons; concrete standpipe, 200,000
gallons.

Number of customers: 1,400.

Treatment: None.
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Analysis, well 3
[Collected June 24, 1943. pH is 7.9. Amnalyzed by J. H. Rowley]

Parts Equiva- Parts Equiva-
per lents per per lents per
million million million | million
12 |- Bicarbonate (HCOg). ... 490 8.03
W06 [ Chloride (C)..---- 275 7.76
13 0.65 {| Fluoride (F)__. 4.0 .21

Magnesium (Mg)...._..__... 7.6 .62 || Nitrate (NO3). - 0 0
Sodium and potassium (Na Dissolved solids. ___________.. 1,48 ..
F+K) . 519 22.56 || Total hardness as CaCOsz..._. (2 S R,

Sulfate (SO4) oo o_.___ 376 7.83
Driller’s log,! well 3
Thick- Thick-
ness %tht)h ness ]?fggtt)h
(feet) (feet)

Soil. . ___._.___ 24 24 13 778
Sand and lime. 22 46 69 847
Lime and chalk 46 92 23 870
43 135 5 875
45 180 12 887
15 195 33 920
5 200 28 948
60 260 17 965
35 295 2 967
35 330 8 975
85 415 109 1,084
117 532 1,086
598 44 1,130
64 662 36 1,166
48 710 4 1,170
Lune “and shale, broken. _ 55 765 || Blue shale___ 2 1,172

1 Geologic names used in this and the following logs are those used by the drillers.

HOLLAND

Population in 1940: 741,

Source of information: O. D. Harrell, water superintendent, Apr. 22, 1943.

Ownership: Municipal.

Source of supply: Well one block west of Missouri, Kansas & Texas Railway
depot; drillied in 1929 by K. E. Edwards; depth, 1,993 feet; diameter, 8 to 6
inches; well flows 63 gallons a minute.

Pumpage (estimated): 95,000 gallons a day.

Storage: Elevated tank, 50,000 gallons; concrete ground reservoir, 50,000 gallons.

Number of customers: 120,

Treatment: None.

Analysis
[Collected Apr. 22, 1943. pH is 7.8. Analyzed by J. H. Rowley]
Parts Equiva- Parts | Equiva-
per lents per per lents per

million | million million | million
Silica (8102). ... 10 oo Sulfate (804) .................
Iron (Fe) ____ .86 | .. Chloride (Ch______..______.__
Calcium (Ca)____ 60 2.99 || Fluoride (F)____.___.____.____
Magnesium (Mg) 42 3.45 || Nitrate (NOs)_-._.
Sodium (Na)_..._.. 712 30.95 | Dissolved solids
Potassium (K)________. - 13 .33 || Total hardness as CaCOsy_.._ 322 -
Bicarbonate (HCO3) ... 410 6,72 )
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Analysis

[Collected Apr. 23, 1943, pH: Raw water, 8,0; finished water, 8.4. Analyzed by J. H. Rowley]

Raw water Finished water
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Silica (8i0z) 12

Iron (Fe)

Caleium (Ca) - . 35 -
Magnesium (Mg 28 175
Sodium and pot] 88 2.30
Bicarbonate (H 104 3.84
Sulfate (S04)__. 83 1.72
Chloride (CD)__ 155 1.73
Fluoride (F)_._| .5 4,37
Nitrate (NOs)_- 2.5 .03
Dissolved solids 455 .04
Total hardness as CaCOs3 - /1) R

BLANCO COUNTY
BLANCO

Population in 1940: 453.

Source of inf
Ownership:

ormation: V. J. Quinlan, water superintendent, Aug. 21, 1941.

Municipal.

Source of supply: Well dug in 1941 by Works Progress Administration; depth,

13 feet; di
motor; st
yield, 70 g
Pumpage (es
Storage: Coz

eter, 60 x 96 inches; centrifugal pump and 7%-horsepower electric

m water level, 4.23 feet below land surface on August 21, 1941;

allons a minute.

stimated) : 20,000 to 30,000 gallons a day.
ncrete reservoir, 109,000 gallons.

Treatment: None.
Analysts
[Collected Aug. 21, 1941, Analyzed by W. W. Hastings]
Parts | Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million
Caleium (Ca)..L ... 23 1.148 | Chloride (C1).oeeoeemeneoone 1
Magnesium (Mg) 9.5 .781 || Fluoride (F)_. .5
Sodium and pot: Nitrate (NOs)... 10
) o J— 10 .445 || Dissolved solids__.__.__- 125
Bicarbonate 98 1.606 || Total hardness as CaCOs 96
Sulfate (SO4)_-- 13 .271
Drillers’ log, well 1
Thick- Thick-
ness " | popin ness | ekt
(feet) (feet)
St .. 4 4|l Gravel ... 9 13
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BOSQUE COUNTY

CLIFTON
Population in 1940: 1,732.
Source of information: Wm. C. Hurst, water superintendent, Feb. 6, 1946.
Ownership: Municipal.
Source of supply: Two wells.

Well 1. Drilled in 1915 by E. E. Erickson; depth, 687 feet; diameter, 8 inches;
deep-well turbine pump and 7%-horsepower electric motor; static water
level reported 20 feet below land surface; yield, 200 gallons a minute with
a pumping level of 88 feet.

Well 2. About 800 feet from well 1; drilled in 1945; depth, 698 feet; diameter,
8 inches; deep-well turbine pump and 7%-horsepower electric motor;
static water level, 5 feet below land surface; yield, 150 gallons a minute
with a pumping level of 68 feet.

Pumpage: Average, 135,000 gallons a day.
Storage: Ground reservoir, 50,000 gallons; elevated tank, 200,000 gallons.
Number of customers: 508.
Treatment: None.
Analysis, well 1

[Collected Feb. 6, 1946. DH is8.4. Analyzed by J. H. Rowley and P. A. Witt]

Parts Equiva- Parts | Equiva-
mger lents per per lents per
ion | million million | million
) ) R P Sulfate (SO4) oo 56 1.17
P 1) I P, Chloride (C})__oocao o= 21 .59
3.4 0.17 || Fluoride (¥)_. .2 .01
1.9 .16 || Nitrate (NO:)-.. y 0 0
193 8.41 || Dissolved solids 506 |-
6.0 .15 |[ Total hardness as CaCO;..... )7 2 .
434 7.96
Driller’s log
Thick- Thick-
ness | Depth ness | Debin
(feet) | (feet)
Well 1
Gravel .. ... 30 30 || Honeycomb lime_________________ 15 212
Blue shale and soapstone. .. 12 42 || White lite thh few breaks. _ 338 550
Lime. .. e 40 82 || Very hard lime.__.________ 11 561
Blue shale . ___._ . ... 4 86 || Shale and gumbo_. 26 587
Hardlime_____.__ . ______._____. 12 98 || Black gumbo________ 3 590
Blueshale .. ______________._____. 10 108 || Hard cap rock-pyrite 3 593
Hard caprocks_ . ___.._________.__. 2 110 || Green shale and green sand 7 600
Qreensand.._____ .. ______.__.____ 4 114 || Trinity sand (Howing lots of
Paluxy sand (lots of water)....._. 18 132 water) 46 646
Gumbo. . 4 136 || Red bed 110 756
‘White lime._____.___ . ._____..___ 61 197 j| Sand . ..o 31 787
Well2
Gravel . e 35 35 || HoneycombedTime .. ____  ____ ’ 4 187
ROCK e 55 90 || Limestone__........_ 343 530
........ 3 93 || Greenshale______._.. 28 558
________ 2 95 || Sand (cap rock)-.... - 2 560
Paluxy sand. - 25 120 || Trinity sand.__... 40 600
Black gumbo 3 123 || Green shale. 1) 610
Rock____ 15 138 {| Red rock.. 56 666
2 140 8 674
43 183 12 686
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CRANFILLS GAP

Population in 1940: 600.

Souree of information: A. C. Grimland, city secretary, Feb. 10, 1943.

Ownership: Municipal.

Source of supply: Well west of the city; drilled in 1934 by E. E. Erickson; depth,
549 feet; diameter, 6% to 3% inches; equipped with deep-well cylinder and pump
jack; static water level reported 120 feet below land surface in 1934.

Pumpage: No record.

Storage: Concrete ground reservoir on hill, 18,000 gallons.

Number of customers: 60.

Treatment: None.

Analystis

[Collected Feb. 10, 1943. pH is 8.4. Analyzed by J. H. Rowley]

Parts Equiva- Parts | Equiva-
per lents per per lents per
million | million miltion | million

Silica (8i03)_.. Sulfate (SO4) .o oo 90 1.87
Iron (Fe)_ ___. Chloride 501) 31 .87
Caleium (Ca) __._. .. . Fluoride (F)___ 1.1 .06
Magnesium (Mg).___ 14 1.15 || Nitrate (NOs)___. 2.0 .03
Sodinm (Na)________..__ - 132 5.73 || Dissolved solids_._ ... ..__.___ 476 | .
Potassium (K)______ .. - 14 .36 || Total hardness as CaCO3..... 108 |eeoeoa.

Bicarbonate (HCOs).._...._. 330 5.41

Population in 1940: 483.
Source of information: J. W. Parks, city secretary, Feb. 10, 1943.
Ownership: Municipal.
Source of supply: Two wells: one owned by the city and the other leased by the
city from R. S. Echols.
Well 1. Drilled about 1900; depth, 335 feet; diameter, 6 inches; deep-well
eylinder and pump jack, eylinder set at 180 feet; well flowed when drilled.
Well 2. Owned by R. S. Echols; drilled in 1901 by Joe Candy; depth, 257
feet; diameter, 6 inches; deep-well cylinder and pump jack, cylinder set
at 225 feet; water level reported about 75 feet below surface.
Pumpage: No record.
Storage: Tank, 42,000 gallons.
Number of customers: 55.
Treatment: None.
Analysts

[Collected Feb, 10, 1943, pH for each well is 8.4. Analyzed by J. H. Rowley]

City well R. 8. Echols well

Parts per | Equivalents| Partr per | Equivalents
million per million million per million

14 . - J (R
2 (. 16 [ocooae o

44 2.20 35 1.75

32 2.63 27 2.22

49 2.15 70 3.06

( 11 .28 13 .33

Bicarbonate (HCO3)_... 362 5.03 324 5.31

Sulfate (8Q4)-- 42 W87 67 1.39

Chloride EG]) 16 .45 23 .65

Flunoride (F).. 2 .01 1 .01
Nitrate (NO3). 0 0 2

Dissolved solids.._.___..
Total hardnessas CaCOs. ... 242 . 198 |
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Driller’s log, well 1

Tgeigg' Depth ngg“ Depth
(feety | (feet) (feet) | (feet)
Soil e 20 20 || Sandstone, limestone, and marl__. 100 266
Limestone_ ... .......--. - 10 30 || Soft and hard sand roek . .__.___._ 45 311
Soft blue marl ___....... 80 110 || Fine-grained sandstone_..__._.___ 6 317
Bluemarl. . ccoen-s 6 116 || Packsand (flow of water) ....._._. 18 325
Soft white stone 50 166
MERIDIAN

Population in 1940: 1,016.

Source of information: W. B. Dorman, water superintendent, Feb. 6, 1946.
Ownership: Municipal.

Source of supply: Two wells.

Well 1, Drilled about 1924; depth, 725 feet; diameter, 8 to 6 inches; deep-
well turbine pump and 25-horsepower electric motor; static water level,
100 feet below pump base in February 1946; yield, 300 gallons a minute
with drawdown of 50.0 feet; temperature, 73° F.

Well 2. Drilled in 1939 by J. L. Myers; depth, 733 feet; diameter, 12 to 8
inches; deep-well turbine and electric motor (submersible); yield, 330
gallons a minute.

Pumpage (estmated); 300,000 gallons a day in summer; 90,000 gallons a day in
winter.
Number of customers: 240.
Treatment: None.
Analysis

[Collected Feb. 6, 1946, pH; Well 1, 7.3; well 2, 7.7. Analyzed by C. B. Cibulka}

Well 1 Well 2
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Silica (Si0Og) emmceamaen ) 5 S U
Iron (Fe)_ .. ._...... - [ 2 O,
Caleium (Ca) - - oo e e 17 0.85
Magnesinm (Mg) - oo oo oo cccamaeean 1.7 115
Sodium (Na).... 162 5,22
Potassium (X). 6.0 .15
Bicarbonate (HCOs) - 382 6.26
Sulfate (804) 53 110
Chloride (C1). 28 .79
Fluoride (F).-. 0 0
Nitrate (NOg)--.-- 1.2 .02
Dissolved solids.._...._.. 468 |
Total hardness 88 CaC0gcceccennmucccnocmmncacan-- [ I (R
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Driller’s log, well 2

’1‘1111;;3;( “ | Depth Tr}flck' Depth
feet) €% | (feet)
(teety | ¢ (teet)
10 10 f| Sandroek. ..o _.____._. 2 610
2 12 |} Grayshale____ - 5 615
18 30 || Brown gumbo. _- 6 621
6 36 || Red shale____. - 9 630
8 44 || Mixed shale. - 6 636
10 54 k - 1 637
16 70 - 13 650
11 81 - 5 656
10 91 - 15 670
4 95 - 16 686
10 105 - 19 706
370 475 - 15 720
5 480 || Hard sand_____ - 4 724
15 495 - 1 725
15 510 - 8 733
7 517 e__.__ - 1 734
4 521 || Yellow shale___ - 4 738
5 526 || Rocky ridge sh: - 12 750
10 536 |} Mixed red and gray shale__.._____ 9 759
5 541 || Mixed red, yellow and gray shale_ 11 770
9 550 || Red shale_ ___ 10 780
1 551 || Sandy lime_. 4 784
32 583 {| Brown shale_ 2 786
4 587 || Sandy lime_- - 24 810
Green shale__ 8 595 {| Brownshale . ._.__._____________ 9 819
Gray sandy s! 13 608
MORGAN

Population in 1940: 503.

Source of information: C. C. McGhee, water superintendent, Feb. 10, 1943.
Ownership: Municipal.

Source of supply: Two wells.

Well 1. At north edge of city; drilled in 1906 by J. S. Smith; depth, 675 feet;
diameter, 4 inches; deep-well cylinder and pump jack; static water level
reported 90 feet below land surface in 1943.

Well 2. At north edge of city; drilled in 1902 as an oil test; depth, 210 feet;
effective depth as water well, about 800 feet; deep-well turbine pump set
110 feet below land surface; well reported to have flowed when drilled;
static water level about 70 feet below land surface in 1943; yield, 300
gallons a minute.

Pumpage: No record.

Storage: Elevated tank, 10,000 gallons.
Number of customers: 91.

Treatment: None.

Analysis
[Collected Feb. 10, 1943. pH is 8.3.™ Analyzed by J. H. Rowley]
Parts | Equiva- Parts | Equiva-
per lents per per lents per

million | million million | million
Silica (Si02) ... 11 . Sulfate (SO4) ... 45 0.94
Iron (Fe).__. 05 | Chloride (CD) . 12 .34
Calcium (Ca)._ .. 23 1,15 || Fluoride (F).__ .4 .02
Magnesium (Mg) 14 1.15 {| Nitrate (NO3)_.. .2
Sodium (Na)____ 106 4.62 || Dissolved solids_________ 414
Potassium (K).__ 18 .46 || Total hardness as CaCOs._.__ 115
Bicarbonate (HCOs)_..___.__ 371 6.08
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VALLEY MILLS

Population in 1940: 803.

Source of information: R. L. Roberson, manager, Feb. 6, 1946,

Owner: Community Public Service Co.

Source of supply: Well at Avenue Eight and First Street; drilled about 1929;
depth, 962 feet; diameter, 8 inches; deep-well turbine pump and 15-horsepower
electric motor; well still flows when idle for several days; yield, 133 gallons a
minute.

Pumpage: Average, 75,000 gallons a day in August 1945; 62,000 gallons a day
in January 1946.

Storage: Ground reservoir on hill, 100,000 gallons.

Number of customers: 348.

Treatment: None.

Analysis

[Collected Feb. 6, 1946, pH is 8.4. Analyzed by C. B. Cibulka]

Parts Equiva- Parts | Equiva-

per lents per per lents per
million million million | million
Silica (Si03) ) 2 PR
Iron (Fe) _____ 02 Chloride (C) ..
Calcium (Ca) .- 3.0 0.15 || Fluoride (F)___
Maguesium (Mg) - 1.2 .10 || Nitrate (NOg)
Sodium (Na)_____ 225 9.79 || Dissolved solids.. ... .__
Potassium (K)..__...._._.____ 4.5 .12 || Total hardness as CaCO;_____
Bicarbonate (HCOs) . __._..__ 438 7.16

WALNUT SPRINGS

Population in 1940: 723. ‘

Source of information: J. 8. Jackson, water superintendent, Jan., 1946.

Ownership: Municipal.

Source of supply: Well drilled about 1930 by Montgomery; depth, 545 feet;
diameter, 8 inches; deep-well submersible turbine pump and 10-horsepower
motor; yield, 105 gallons a minute.

Pumpage (estimated): 69,000 gallons a day in summer, 50,000 gallons a day in
winter.

Storage: Concrete reservoir on hill, 135,000 gallons; ground reservoir, 72,000
gallons.

Number of customers: 225.

Treatment: None.

Analysis

[Collected Nov. 1945. pH is 7.0. Analyzed by C. B. Cibulka]

Parts | Equiva- ) a ’ 7 7 1 Parts’ | Equiva-
per lents per - . per lents per
million million million | million

Silica (S8i02) - oo Sulfate (304) .. 38 0.79
Iron (Fe). . _ Chloride (C1) . 14 .39
Calecium (Ca)____ - Fluoride (F)._ .6 .03
Magnesium (Mg)__. N . Nitrate (NO3)__. - 0 0

Sodium (Na)_.___._... - 57 2.46 || Dissolved solids.. ___________| 383 |_.____....
Potasstum (K) .. _____________ 9.5 .24 || Total hardnessas CaCOs.._..| 224 | ___._____

Bicarbonate (HCO3) . ...._._. 364 5,97
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BROWN COUNTY.

BANGS
Population in 1940: 756.
Souree of information: C. B. Loveless, city treasurer, Apr. 19, 1946.
Ownership: Municipal.
Source of supply: Water purchased from the city of Brownwood, see city of
Brownwood. )
Pumpage: Average, 33,000 gallons a day.
Storage: Concrete ground reservoir, 50,000 gallons; elevated tank, 50,000 gallons.
Number of customers: 280.
Tieatment: See city of Brownwood.
Analysis of water: See city of Brownwood.

BLANKET

Population in 1940: 327.

Source of information: T. M. McCulley, mayor, Mar. 21, 1946,

Ownership: Munieipal. '

Source of supply: Well drilled in 1928 by Elmer Simpson; depth, 180 feet; diameter,
6 inches; deep-well cylinder and pump jack and 1% horsepower electric motor;
static water level, 160.9 feet below land surface on Mareh 21, 1946,

Pumpage: No record.

Storage: Ground storage tank, 2,000 gallons; elevated tank, 3,000 galions.

Number of customers: 48.

Treatment: None. .

Analysis, well 1

[Collected Mar. 21, 1946. pH is 7.5. Analyzed hy C. B. Cibulka]

Parts Equiva- Parts | Equiva-
per lents per mger lents per
million million lion | million

Silica (Si02)-weceococecemeeee 6.5 |.________ Sulfate (S04) ... hy 154 3.21

Tron (Fe)__..... —- IS T 3 P, Chloride (Cl). . 94 2.65

Calcium (Ca). . .- 94 4,69 [| Fluoride (F)__ .2 .01

Magnesium (Mg). -- 64 5.26 || Nitrate (NOs).. -- 1.8 .03

Sodium (Na) .. ____.________ 52 2.25 || Dissolved solids..____._______ 704 .

Potassium (K)._..._._______ 10 .26 || Total hardness as CaCOj_____ 498 | ...
Bicarbonate (HCO3)......... 400 6. 56

BROWNWOOD

Population in 1940: 13,398.

Source of information: Mr. Martin, water superintendent, Apr. 19, 1946.

Ownership: Municipal.

Source of supply: Lake Brownwood, on Pecan Bayou, 9 miles north of Brownwood;
capacity, 141,800 acre-feet.

Pumpage: Average, 3,830,000 gallons a day.

Storage: Two concrete ground reservoirs,” on top of hill west of city, 1,000,000
gellons each.

Number of customers: 5,000.

Treatment: Aeration, coagulation, sedimentation, rapid sand filters, prechlorina~
tion, and postchlorination.

835237—49——3



26 CENTRAL AND NORTH-CENTRAL TEXAS

Analysis of raw water from Lake Brownwood
[Collected Apr. 19, 1946. pH is 7.3, Analyzed by C. B. Cibulka)

Parts Equiva- Parts | Equiva~
per lents per per lents per-

million million million | million
Silica (8i02)-coccemcea 34 | Sulfate (804)____..._________ 21 0.437
Iron (Fe)_..___. .06 | Chloride ECI)__ - 42 1.185
Calcium (Ca) .. 45 2.246 || Fluoride (F)___ - 0 0
Magnesium (M, 6.0 493 || Nitrate (NO3).- - 0 0
Sodium (Na)___ 25 1.071 || Dissolved solid: o223 ..
Potassium (K)__..__ 4.2 .107 || Total hardness as CaCOs. ___| 137  |..._______
Bicarbonate (HCOg) - - ....__ 1.40 2.295

BURNET COUNTY

BERTRAM
Population in 1940: 800.
Source of information: Roy Potts, operator of water plant, Jan. 15, 1946.
Ownership: Municipal.
Source of supply: Three wells.

Well 1. Old well near elevated tank; drilled before 1910 by R. J. Bostic;
depth, 430 feet; diameter, 8 inches; deep-well cylinder and pump jack and
5-horse power electric motor; static water level reported 350 feet below
land surface; yield, 10 gallons a minute; temperature, 68° F.

Well 2. 100 yards east of elevated tank; drilled in 1944 by Layne-Texas Co.;
depth, 423 feet; diameter, 8 inches; gravel-walled; deep-well cylinder and’
pump jack and 5-horsepower electric motor; static water level, 340 feet
below land surface; yield, 14 gallons a minute; temperature, 68° F.

Well 3. About 4 blocks south of elevated tank; drilled in 1945 by W. Hunt;
depth, 451 feet; diameter, 8 inches; gravel-walled; Peerless Hi-Lift pump:
and electric motor; yield, 14 gallons a minute.

Pumpage (estimated): 33,000 gallons a day.

Storage: Ground reservoir, 50,000 gallons; old elevated tank, 25,000 gallons; new
elevated tank, 60,000 gallons.

Number of customers: 163.

Treatment: None.

Analysis of composite sample, wells 1 and 2
[Collected Jan. 15, 1946. pH is 7.7. Analyzed by C. B. Cibulka)

Parts Equiva- Parts | Equiva-
er lents per per lents per
million million million | million
Silica (8iOg) - 19 | Sulfate (SO¢) ... 56 1.17
Iron (Fe).______ - .+ ) TN Chloride (Cl)_. 4 1.24
Calcium (Ca) .. - 74 3.69 || Fluoride (F).__ .6 .03
Magnesium (M - 38 3.12 || Nitrate (NO3). .8 .01
Sodium (Na)_.. - 28 1.20 || Dissolved solids____ 46 | ...
Potassium (K)_...__ - 9.5 .24 || Total hardness as CaCOs..___ 340 |accmammmen
Bicarbonate (HCO3) ... 354 5.80
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Driller’s log, abandoned city well near well 1

27

Thick- | peptn Thick-| pepth
{feet) (feet) (feet) (feet)

Topsoil ... . 1 1|} Crystalrock ... ... 6 290
‘White limestone. 16 17 || Soft sandy shale..._.____._____._. 10 300
Soft gray shale._______ 3 20 |{ Broken formation_......._____._. 25 325
Rock ledges, sand shale. 32 52 || Greenshale.__.____.._____.______. 2 327
Qreen sandy shale______ 7 59 || Fine sand—little water_._ _.__._... 8 335
Water sand, very fine_ . 10 69 || Graysandyshale.__._._.__.__.__ 3 338
Sand rock - 1 70 || Water sand—rock ledges.-....._._. 22 360
Shale rock ledges—6 inches thick _ 8 78 i| Coarse water sand—erystal rock.. 10 370
Hard shell bed ... ______.____ 3 81 || Green sandy shale _.____.____.... 13 383
Broken formation—shale rock 69 150 || Shell bed—erystal rock. .. ____.__ 2 385
Sand,shale .~ __________________._ 5 155 || Green shale—shells—sticky__._.__ 5 390
Broken formation shale shell beds. 70 225 || Light green sandstone._.._.___.__ 10 400+
Hard rocK s omemooccceameooaees 7 232 || Coarsesand. ... ... __._. 2 402
Sandy shale. _ 5 237 || Green sandstone—crystal rock .. 31 433.
Shell beds.___-_ 7 244 || Hard sandstone. ______________.__ 7 440
Crystal rock—white .. 16 260 || Crystal rock with some shale_..__ 13 453
Shell and shale_ . 15 275 || Hard blue lime roek......._._... 4 457
Hard rock __ 5 280 | Sticky greenshale._____....___.__ 12 469
Stickyshale. ..o ... 4 284

BURNET g

Population in 1940: 1,945.

Souree of information: C. A.

Ownership: Municipal.

Source of supply: Two wells.
Well 1. At morth limit of N. Main Street; drilled in 1937 by Johnson Welk
Drilling Co.: depth, 74 feet; diameter, 10 inches; deep-well turbine pump

and 15-horsepower electric motor; static water level reported 20 feet below

land surface; yield, 200 gallons a minute; temperature, 69° F.

Well 2. About 50 feet north of well 1; drilled in 1937 by Johnson Well
Drilling Co.; depth, 74 feet; diameter, 10 inches; deep-well turbine pump

and 15-horsepower electric motor; yield, 200 gallons a minute.

Average pumpage, in gallons a day, 1945

Schilling, water superintendent, Jan. 15, 1946.

62, 000 63, 000
66, 000 66, 000
76, 000 60, 000
75, 000 .
Storage: Elevated tank, 60,000 gallons.
Number of customers: 370.
Treatment: None.
Analysis, well 1
[Collected Jan. 15, 1946. pH is 7.8. Analyzed by J. H. Rowley]
Parts Equiva- Parts Equiva-
per lents per per lents per
million | million million | million
Silica (8i0g).. . ._._.___._.__ 9.6 |- Sulfate (804) oo oo 17 0.35
Iron (Fe) .___ .39 oo Chloride (CD - 31 .87
Caleium (Ca).__.. 97 4.84 || Fluoride (F) __ - 0 0
Magnesium (Mg) 32 2.63 || Nitrate (NO3)_ - 19 .31
Sodium (Na)__... 16 .70 || Dissolved solids______________ 439 e -
Potassium (K)...__ 1.8 .05 [| Total hardness as CaCOs3 .| 374 |_________ -
Bicarbonate (HCO3).._...._. 408 6. 69
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. MARBLE FALLS
Population in 1940: 1,021.
Source of information: Rudolph Giesecke, water superintendent, Jan. 15, 1946.
Ownership: Municipal.
Source of supply: Colorado River.
Pumpage (estimated): 100,000 gallons a day.
Storage: Concrete settling basin, 100,000 gallons; elevated tank, 106,000 gallons.
Number of customers: 300.
Treatment: Coagulation, sedimentation, rapid sand filtration, and chlorination.

Analysis
{Collected Jan. 15, 1946. pH: Raw water, 7.9; finished water, 8.0. Analyzed by C. B. Cibulka]

Raw water Finished water

Parts per | Equivalents | Parts per | Equivalents

million per million million per million
88 |- F: 5 N P,
08 |- W06 [
51 2, 546 46 2,30
17 1.398 16 1.32
21 .915 30 1.29
4.0 .102 8.7 22
181 2. 968 181 2.97
- 30 .625 32 .67
Chloride (Cl)..... -- 48 1.354 53 1,49
Fluoride (F)-. .. -2 .011 0. .00
Nitrate (NO3) . oo ovmcocceamcacas - .2 . 003 .2 .00
Dissolved solids..__._.__.......__... 2711 |- 285 eceeiaae
Total hardness as CaC03..o oo ooocooicmoL 197 e 181 |-

CALLAHAN COUNTY

BAIRD
Population in 1940: 1,810. .
Source of information: R. L. Elliott, superintendent, of utilities, Feb, 5, 1946,
Ownership: Municipal.
Source of supply: Eight wells, in well field adjacent to the Texas & Pacific R. R.,
3% miles west of Baird.
Well 1. Dug in 1927; depth, 42 feet; diameter, 6 feet; deep-well turbine pump
and 1%-horsepower electric motor; vield, 20 gallons a minute.
Well 2. Dug in 1927; depth, 45 feet; diameter, 6 feet; deep-well turbine pump
and 1¥%-horsepower electric motor; yield, 10 gallons a minute.
Well 3. Dug in 1927; diameter, 6 feet; deep-well turbine pump and 1%-horse-
power electric motor; yield, 8 gallons a minute.
Well 4. Dug in 1927; depth, about 45 feet; diameter, 6 feet; deep-well turbine
pump and 1%-horsepower electric motor; yield, 10 gallons a minute.
Well 5. Dug in 1927: depth, about 45 feet; diameter, 6 feet; deep-well tur-
bine pump and 1%-horsepower electric motor; yield, 10 gallons a minute.
Weil 6. Dug in 1929; depth, about 45 feet; diameter, 6 feet (not in use).
Well 7. Dug in 1929; depth, about 45 feet; deep-well turbine pump and
5-horsepower electric motor; yield, 15 gallons a minute.
Weli 8. Dug about 1930; depth, about 45 feet; diameter, 6 feet; deep-well
turbine pump and 5-horsepower electric motor; yield, 10 gallons a minute.
Well 10. Dug by W. P. A,; 15 feet wide and 30 feet long; depth, 38 feet;
yield, 3 or 4 gallons a minute; well abandoned.
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PUTNAM
Population in 1940: 487.
Source of information: John Fisher, pump operator, Jan., 1946.
Ownership: Municipal.
Source of supply: Lake 1 mile southwest of Putnam; reservoir capacity, 4,000,000
gallons.
Pumpage (estimated): 12,000 gallons a day.
Storage: Elevated tank, 50,000 gallons.
Treatment: None.

Analysis of lake water
[Collected Nov. 1945, pH is 7.4, Analyzed by J. H. Rowley]

Equiva- Equiva-
Parts per Parts per
million lfr’lljtﬁiopgr million ](;gﬁiiggr

Bilica (8i03)- - 7.6 Sulfate (S04)___ 51 1.062
Iron (Fe)__._ - .23 Chloride (CI)_. - 18 . 508
Calcium (Ca -l 30 Fluoride (F). - 0 0
Magnesium (Mg) . 10 Nitrate (NO3)__._ _. 0 0
Sodium (Na)__ .. .....o..._ 37 Dissolved solids____._.____._. P2 R
Potassium (K).___....._____ 4.4 Total hardness as CaCOs...... 116 [owomnccenn
Bicarbonate (HCOs)...._____ 150

CLAY COUNTY
BYERS
Population in 1940: 427.
Source of information: J. F. Bridges, water superintendent, June 5, 1946.
Ownership: Municipal,
Source of supply: Lake one-half mile northwest of Byers.

Average pumpage, in gallons a day .

1945 1046 1945 1046

888888

BENRES

Storage: Settling tank at lake, 28,000 gallons; elevated tank, 50,000 gallons.
Number of customers: 162.
‘Treatment: Coagulation, sedimentation, and hypochlorination.
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Analysts
[Collected June 5, 1946, pH: Raw water, 7.8; finished water, 7.9. Analyzed by C. B. Cibulka)
Raw water Finished water
Parts per Equinalents Parts per | Equivalents
million per million million per million
Bilica (8103) oo iio 7.8 oo 2.5 s
Tron (F€) oo - W06 |l V20 -
Calcium (Ca)..__.. 27 1.348 37 1,847
Magnesium (Mg) 7.2 .592 7.0 .576
Sodium (Na)____ 22 965 33 1.414
Potassium (K)__ - 130 5.3 136
Bicarbonate (HCOs). 134 2.196 143 2. 360
Sulfate (SQs) ...~ 6.9 .144 34
Chloride (Cl). 24 677 32 902
Fluoride (F)... 2 010 [} 0
Nitrate (NO3)__- 008 2 003
Dissolved solids_ . ___________________________.____ 168 | 191 |-
Total hardness as CaCOs..________....___....__.. [+ R, 121 fooeies
HENRIETTA

Population in 1940: 2,391.

Source of information: C. C. McKinney, water superintendent, June 5, 1946,

Ownership: Municipal.

Source of supply: Little Wichita River 2 miles north of city.

Pumpage (estimated): 250,000 gallons a day.

Storage: Three settling basins, 200,000 gallons each; clear well, 200,000 gallons;
standpipe, 85,000 gallons.

Number of customers: 800.

Treatment: Coagulation, sedimentation, filtration, and chlorination.

Analysis
[Collected June 5, 1946. pH: Raw water or finished water, 8.0. Analyzed by C. B. Cibulka]}
Raw water Finished water
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Silica (8108) amm oo b (4 I I,
Tron (Fe)._.._. 1 O I,
Calcium (Ca).... 59 2.94
Magnesium (Mg 18 1.48
Sodium (Na).__ 173 7.51
Potassium (K)______. 19 .49
Bicarbonate (HCO3). .. 128 2.10
Sulfate (804) oo - 7.1 .15
Chloride (Cl) - o oo s 360 10.15
Fluoride (F).. - .2 .01
Nitrate (NO3). - .5 .01
Dissolved solids..._.._. . 778 e
Total hardness as CaCO - 221 il
PETROLIA

Population in 1940: 597.

Source of information: T. D. Chatman, water superintendent, June 5, 1946.
Ownership: Municipsl.

Source of supply: City lake 1.5 miles north of Petrolia.

Pumpage (estimated): 40,000 gallons a day.

Storage: Settling basin, 40,000 gallons; elevated tank, 55,000 gallons.
Number of customers: 173.

Treatment: Coagulation, sedimentation, filtration, and chlorination.
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Analysis
[Coltectet] Fune 5, 1946, pH: Raw water, 7.5; finished water, 9.5. Analyzed by C. B. Cibulka]
Raw water Finished water
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
£ 75 (S,
19 (.
20 0. 998
Magnesium (Mg).- 5.7 . 469
Sodium (Na) ..o 31 1.335
Potassium (K)__ ..o 5.0 .013
Bicarbonate (HGOs) . 2 2171 7TITTITIITTIITT 106 1.738
8ulfate (804).... 13 .21
Chloride (Cl)... 27 . 761
Fluoride (7). .4 . 021
Nitrate (NOg)._. oo 1.5 . 024 .2
Disgsolved solids. . ..o oo 163 |eccomcmeaan (1) S PR .
Total hardness as CaCOs - . ;R - J S,

COLEMAN COUNTY

BURKETT
Population in 1940: 198.
Source of information: W. N. Newton, owner, Apr. 18, 1946.
Owner: W. N, Newton.
Source of supply: Pecan Bayou, pumping station on west edge of town about
500 yards north of Highway 206.
Pumpage (estimated) ; Maximum, 44,000 gallons a day.
Storage: Elevated tank, 44,000 gallons.
Number of customers: 43.
Treatment: None.

Analysis
[Collected Apr. 18,1946. pH is 7.2. Analyzed by J. H. Rowley]

Equiva- Equiva-

Parts per Parts per
million | et per million | 1eRLS Der
17 oo Sulfate (SO4) .. ocmmeeeoo 1.5 0.03
[ (I I Chiloride (CI)-- 31 .87
70 3.49 || Fluaride (F).... .2 .01
11 .90 || Nitrate (NO3)_ 6.1 .10
21 .90 || Dissolved solid 302 |-comeomnea
5.0 .13 || Total hardness as CaCOs.--. 220 foeeemeeens

269 4.41
COLEMAN

Population in 1940: 6,054.
Source of information: Herbert Shore, water superintendent, Apr. 19, 1946,
Ownership: Muniecipal.
Source of supply: Lake Searbrough and 2 standby wells.
Lake Scarbrough: On Indian Creek 4% miles north of Coleman; capacity
2,000 acre-feet.
Well 1. Dug in 1944; depth, 23 feet; diameter, 6 feet; centrifugal pump and
10-horsepower electric motor; yield, 250 gallons a minute.
Well 2. Dug in 1944; depth, 23 feet; diameter, 6 feet; deep-well turbine pump
and 15-horsepower electric motor; yield, 150 gallons a minute.
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Pumpage: Average, 400,000 gallons a day.

Storage: Ground reservoir, 500,000 gallons; elevated tank, 250,000 gallons.
Number of customers: 2,000.

Treatment: Coagulation, sedimentation, rapid sand filters, prechlorination and
postehlorination.
Analysis of lake water
[Collected Apr. 19, 1946. pH of raw water is 8.1. Analyzed by J. H. Rowley and M. L. Begley]

Raw water Finished water
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Silica (B102) o oo L5535 IR [ AN
TIron (Fe) oo e - R J RN U DS,
Caleium (Ca) ..o . 47 2.346 42 2.096
Magnesium (Mg) 7.9 . 650 7.3 . 600
Sodium (Na) ... 10 . 450 } 20 8’78
Potassium (K) . .o 4.9 .125 ¥
Bicarbonate (HCO3) .- oo oo miecceceee 164 2. 688 140 2. 296
Sulfate (SO4) - oo 16 . 333 22 .458
Chloride gCl) ______________________________________ 19 . 536 48 . 790
Fluoride (F) - oo iiceaans .2 . 011 .4 .021
Nitrate (NOs) oo .2 . 003 .2 .003
Dissolved solids.. .o .. 193 |- 180 |oimiemeaae
Total hardness a8 CaC 03 cooc oo cmomoam e eaee 150 |occmeccimeeees ) 17 S DS,

Analysis, well 1
[Collected Apr. 10, 1944. pH is 7.6. Analyzed by W. W. Hastings]

Parts Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million
17 143 2.9
0 - 178 5.02
148 7.39 . .02
38 3.12 || Nitrate (NO3)__ 28 .45
Dissolved solids__.__..___ 878
K 113 4.91 || Total hardness as CaCOs..._. 526
Bicarbonate (HCO3) 424 6.95
SANTA ANNA
Population in 1940: 1,641,
Source of information: Water Superintendent, Apr. 19, 1946.
Ownership: Municipal.
Source of supply: Lake San-Tana and Lake Sealy.
Average pumpage, in gallons a day
1945 1946 1945 1946 1945 1946
January._..___. 69,000 | 94,000 || May.____._.._ 108, 000 September..__ 138,000 | ...
February._.___ 65,000 | 89,000 124,000 ber._....-| 91,000 {__.____.
March________| 74,000 | 103,000 _1 116,000 {__._..__ }| November....| 104,000 i .._.__-
April ___._____ 105,000 j--______ 137,000 |_-_-.___ |{ December.....| 96,000 | . aa__--

Storage: T'wo steel reservoirs on hilltop, 55,000 gallons each.
Number of customers: 530.
Treatment: Coagulation and sedimentation.
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Analysis of raw water
[Collected Apr. 19, 1946. pH is8.2. Analyzed by J. H. Rowley]

35

Parts lEquiva- Parts ]Eq;:siva-
ents per ents per
R mﬂperlion milli 'g]ir miilion | million
Silica (Si02) e cmm oo 5.4 | Sulfate (SO «emee oo e 8.3
Iron (Fe)_..... 38 | Chloride (C))... - 20
Caleium (Ca)_. . 40 1.997 || Fluoride (F)__.. .2
esinm (Mg) 5.4 .444 || Nitrate (NOg)_. .2
Sodium (Na).... 11 .493 || Dissolved solids. 171
Potassium (X). . 5.0 .128 || Total hardness as CaCOs 122
Bicarbonate (HCOs).._......| 141 2.311
TALPA
Population in 1940: 254.
Source of information: Charles Hill, manager, Apr. 18, 1946.
Owner: Mrs. E. M Hale.
Source of supply: Lake, 1 mile north of town.
Pumpage: No record.
Storage: Elevated tank, 13,500 gallons.
Number of customers: 70.
Treatment: None.
Analysis of raw water
[Collected Apr. 18, 1946. pH is 7.6. Analyzed by J. H. Rowley]
Parts lEquaf' Parts leq\uva-
er ents per per lents per
mlpilion million million | million
10 femccaaeaes Sulfate (804) 3.3 0. 070
1.5 e Chloride (C)- 13 . 367
58 2.895 || Fluoride (F).. .6 .032
5.0 .411 || Nitrate (NOs) 2.2 . 035
6.0 .263 || Dissolved soli 209 |oaemeeeane
45 .115 || Total hardness as CaCOs 168 |ocecmmcwen
194 3.180

COMANCHE COUNTY

COMANCHE
Population in 1940: 2,435.
Source of information: N. R. Jones, city secretary, Mar. 20, 1946.
Ownership: Muniecipal.

Source of supply: Lake, 3% miles southwest of town; capacity, 1,000 acre-feet.

Average pumpage, in gallons a day

1945 1946 1945 1948 1945 1946
January....... 231,000 | 257,000 || MaY.oauoeun-- Septomber.._.| 362,000 {-aeeeeeu
February.._... 200,000 | 308,000 || June... October. 256, 000
March_..._... 226,000 July..... November. ...
pril. . 5,000 | e August..___.__ December__...

Storage: Concrete reservoir on top of hill on Wright Avenue, 550,000 gallons;

settling tank at pumping station, 100,000 gallons.
Number of customers: 1,000.
Treatment: Chlorination.
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Analysis
[Collected Mar. 29,.1946. pH: Raw water, 7.4; finished warer, 7.5 Analyzed by-C. B. Cibulka]

Raw water Finished water

Parts per | Equivalents | Parts per | Equivalents
million per million million per millien

Silica (8iOy).
on (¥e)

Dissolved solids___________ "7 77777
Total hardness as CaCOs. ... ...

DE LEON
Population in 1940: 2,318.
Source of information: Robert L. Wofford, water superintendent, Mar. 20 1946.
Ownership: Municipal.
Source of supply: 11 wells.

Well 1. Drilled; depth, 200 feet; diameter, 6 inches; no pumping equipment
in well; static water level, 45.37 feet March 20, 1946.

Well 2. Drilled; depth, 210 feet; diameter, 6 inches; deep-well cylinder and
pump jack and 5-horsepower electric motor; yield, 15 gallons a minute.

‘Well 3. Drilied; depth, 210 feet; diameter, 8 inches; deep-well eylinder and
pump jack and 15-horsepower electric motor; yield, 10 gallons a minute.

Well 4. Drilled; depth, 150 feet; diameter, 6 inches; deep-well turbine pump.

Well 5. Drilled; depth, 150 feet; diameter, 6 inches; deep-well cylinder and
pump jack and electric motor; yield, 10 gallons a minute.

Well 6. Drilled by J. B. Tatum; depth, 150 feet; diameter, 6 inches; deep-
well cylinder and pump jack and electric moter; yield, 10 gallons-a minute.

‘Well 7. Drilled; depth, 210 feet; diameter, 8 inches; Peerless Hi-Lift pump
and 3-horsepower electric motor; yield, 20 gallons a minute.

Well 8. Drilled; depth, 200 feet; diameter, 6 inches; deep-well turbine pump
and 3-horsepower electric motoc; yield, 25 gallons a minute.

Well 9. Drilled by J. B. Tatum; depth, 200 feet; diameter, 6 inches; deep-
well turbine pump and 3-horsepower electric motor; yield, 25 gallons a
minute.

Well 10. Drilled by J. B. Tatum; depth, 150 feet; diameter, 10 inches; deep-
well turbine pump and 5-horsepower electric motor; yield, 35 gallons a
minute.

Well 11. Drilled by J. B. Tatum; depth, 150 feet; diameter, 16 inches:
deep-well turbine pump and 5-horsepower electric motor; yield, 25 gallons
a minute.

Average pumpage, in gallons a day

1945 1946 1945 1948 1945 1946

September....| 78,000 |-
October. 54, 000

December_...-| 54,000 |
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Storage: Concrete ground reservoir, 1,000,000 gallons; elevated tank, 120,000
gallong.
Number of customers: 650.
Treatment: Chlorination.
Analysis

[Collested Mar. 20, 1946. pH for each well is 7.2. Amnalyzed by C. B. Cibulka}

Well 8 Well 11

Parts per | Equivalents | Parts per | Equivalents:
million per million million per million

Siica (8109 o b 1 I ) 2

Iron (Ke).. ..o 2 R 03 |
Calecium (Ca) ___________ 150 7.49 162 8.09¢
Magnesium (Mg) 22 1.81 20 . 1,64}
Sodium (Na).._..... 17 .73 12 5.17
Potassium (K).____ 5.8 15 8.4 .21
Bicarbonate (HCO3) 296 4.85 390 6.39
Sulfate (SO4)..--_. 33 69 86 1.79
Chloride (C1)_. 160 4,51 242 6.83
Fluoride (F). ......... 0 (3 0 0
Nitrate (NO3)..._. 8.2 ¢ 6.0' 10/
Dissolved solids.. ... (£ T P . a2 .
Total hardness as 0a00s 5 |eeeeaoes 486" |eoe_

SIPE SPRINGS
Population in 1940: 575. '
Source of informpation: Robert Humphrey, owner, Mar. 20, 1946,
Owner: Robert Humphrey.
Source of supply: Dug well; depth, 20 feet; diameter, 6 feet, walled. with rock;
centrifugal pump and 1%-horsepower electric motor.
Pumpage: Average, 4,100 gallons a day.
Storage: Elevated tank, 15,400 gallons.
Number of customers: 15.
Treatment: None.
Analysis, well 1

[Collected Mar. 20, 1946. pH is 7.4. Analyzed by C. B. Cibulka]

Parts | Equiva- Parts | Equiva--
per lents per per | lents per
. million | million million | million

Silica (8102) ... 14 |oooooo. Sulfate (SO - oceoooooan 43 0. 90-
Iron (Fe)____._._. V85 | e Chloride (Cly.... 27 .76
Calcium (Ca). ... - 110 5.49 || Flueride (F)_. (1} . 0
Magnesium (Mg) - 11 .90 |} Nitrate (NO3)__ 5.0 . 03-
Sodium (Na)..._.- - 35 1.53 || Dissolved solids. 436 |ooecmio-
Potasgium (K) _ - 3.2 .08 || Total hardness as CaC 320 |
Bicarbonate (HCOs) -] 382 6.26

CONCHO COUNTY

EDEN

Population in 1940: 1,603.

Source of information: C. O. Smith, water superintendént, Apr. 17, 1946.

Ownership: Municipal.

Source of supply: Well, 3 blocks north and 2 blocks west of Square on' Ballardl
Street; drilled in 1944 (?); depth, 4,410 feet; diameter, 8 inches; deep-well
turbine pump and electric motor; static water level reported 350 féet belowr

- land surface; yield, 225 gallons a minute; tenperature, 105° F.
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Pumpage (estimated): 150,000 gallons a day.

Storage: Concrete ground reservoir, 750,000 gallons; elevated tank, 55,000 gallons.
Number of customers: 386.

Treatment: None.

Analysis, well 1
[Collected Apr. 17,1946. pH is 7.8. Analyzed by C. B. Cibulka)

.

Parts Equiva- Parts | Equiva-

per lents per per | lents per
million | million million | million
| Sulfate (804 . .o __.____ 20 0.42
Chloride (C1)_.._-...._...__. 406 11.45
Fluoride (F)_.. 2.4 .13
Nitrate (NOs)._ 0
Dissolved solids.._..__.. -{ 1,130
Total hardness as CaCOs..._. 26

PAINT ROCK
Population in 1940: 800.
Source of information: Walter Hagelstein, manager, Apr. 16, 1946.
Owner: Central Service Co.
Source of supply: Concho River.
Pumpage: Average, 40,000 gallons a day.
Storage: Rock reservoir, 53,600 gallons; settling basin, 55,000 gallons; elevated
tank, 3,200 gallons.
Number of customers: 100.
Treatment: Chlorination, sedimentation.

Analysts
{Collected Apr. 16, 1946, pH of each well is 7.3. Analyzed by C. B. Cibulka]

Raw water Finished water
Parts per | Eqmvalents | Parts per | Equivalents
million per million million per million
Silica (8i0y).... 9.2 |
Tron (Fe)_____ A9
Calcium (Ca).. 74 3,69 04
Magnesium (Mg) 46 3.78 41 3.37
Sodium (Na)__._. 101 4.41 92 4.01
Potassium (K)__________ 7.7 .20 7.9 .20
Bicarbonate (HCOs) ..o oooeoan o 214 3.51 170 2.79
Sulfate (SO4)-. 144 3.00 142 2.96
Chioride (CD)... 196 5.53 172 4. 85
Fluoride (F)... 4 .02 . .01
Nitrate (NOs).. 1.2 .02 .4 .01
Dissolved solids__ . o __._____._.. 785  [cmmocann 2% N I,
Total hardness as CaCOs_ .o ... 72 S 320 |-

COOKE COUNTY

GAINESVILLE
Population in 1940: 9,651.
Source of information: P. T. Booher, chief engineer, Feb. 25, 1944.
Ownership: Municipal.
Source of supply: Four wells.
Well 1. About 100 feet northeast of power plant; drilled in 1912;
depth, 864 feet; diameter, 10 to 8 inches; casing perforated at 480-520,
640-680 and 800860 feet; deep-well turbine pump set at 220 feet; static
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water level, 110.6 feet below land surface February 25, 1944; yield, 450
gallons a minute.

Well 2. About 300 feet northwest of power plant; drilled in 1941, depth,
931 feet; diameter, 15% to 8% inches; screened at 767-789, 856-873 and
887-927 feet; deep-well turbine pump; static water level reported 74 feet
in 1931 and 138 feet about January 1, 1944; pumping level 186 feet; yield,
400 gallons a minute; temperature 69° F.

‘Well 3. At corner of Broadway and Ritchie Streets; drilled in 1937; depth,
1,025 feet; diameter, 18% and 10% inches; screened at 776-798, 814-835,
879-921, 936-999 and 1,019-1,022 feet; deep-well turbine pump set at
250 feet; static water level reported 110 feet September 10, 1937; pumping
level, 331 feet after pumping 720 gallons a minute for 100 hours in 1943;
yield, 200 gallons a minute.

Well 4. At city barn; drilled in 1943; depth, 953 feet; diameter, 12 inches;
static water level, 133.28 feet below concrete foundation February 25, 1944;
pump not installed.

Average pumpage, in gallons a day

1939 1940 1941 1942 1943

JANUATY - oo e 668, 000 763, 000 777,000 659, 000 1,047, 000
February__ - 657, 000 816, 000 796, 000 684, 000 1, 168, 000
March - 691, 000 806, 000 769, 000 740, 000 1, 462, 000
April__ - 808, 000 852, 000 819, 000 746, 000 1, 554, 000

2y J| #3000 878,000 901,000 | 753,000 | 1,482,000
June._. -| 1,027,000 965 000 892, 000 1, 138, 000 1, 256, 000
July_ ... - 1,491,000 1, 337, 000 | 1,138,000 | 1,455,000 1, 287, 000
August.__.____. -1 1,136,000 1, 210, 000 951, 000 1, 232, 000 1, 210, 000
September. -] 1,147,000 , 066, 000 896,000 | 1,149, 000 971,000
October__. -| 1,002,000 | 1,034,000 954,000 | 1,200,000 795, 000
November_ - 939, 000 904, 000 800,000 {.._..._____. 897, 000
December. - 790, 000 800, 000 669,000 | ..__ 932, 000

Storage: Two concrete ground reservoirs, 500,000 gallons each; steel ground reser-
voir, 50,000 gallons; elevated tank, 100,000 gallons.
Number of customers: 3,050.

Treatment: None.

Analysis
{Collected well 1 Mar. 1944; well 2 Feb, 25, 1944, %H: VllVe%I 1,8.6; well 2, 7.8; well 3, 7.9.  Analyzed by J. H.
owley’
Well 1 Well 2 Well 3
g Equiva- Equiva- Equiva-
Parts per Parts per Parts per
mifon | Jeuigper | “mition | leniper | Tniiy” | lents per

Silica (Si02) ceen oo 13 s 10 | 9.2
Tron (Fe)_ . .- W16 | 02 | .01
Calcium (Ca)_.__... 2.4 0.12 3.6 0.18 2.3
‘Magnesium (Mg)‘ 1.0 .08 1.0 .08 .6
Sodium (Na ..... 196 8.50 194 8.42 170
Potassium (K) 1.9 .05 3.0 .08 3.
Blcarbonate (HCOz) 484 6.33 392 5.57 414
Sulfate (804) ... 31 .65 31 .65 26
Chloride (Cl) 5.0 14 5.8 1.64 .10
Fluoride (F)__.____._.__ .2 .01 .2 .01 .2
Nitrate (NO3)...-. 1.2 .02 10 .02 1.2
Dissolved solids._ - 490 . 536 |aeoccaiooeoo 442
Total hardness as CaCOs__ .. - 2 13 el 8
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Drillers’ logs

. Thick- | pepth Thick-| ponth
ness f ness
(fbot) (feet) (fect) (feet)
Well 1

Surface s0il. - ooeoo 16 16 3 5i8
Gravel____ 7 23 8 526,
Lime rock_..___. 78 101 7 533
Shale and boulders. 41 142 5 538
Rock.... ... 29 171 12 550
22 193 26 576,
........ 3 196 9 585

116 312 9 54
....... 2 314 21 618,

20 334 [ 621

............ 8 342 7 628

7 349 12 640
7 386 10 650

6 362 4 654

9 371 10 664
19 390 15 679

41 431 4 683

12 443 b 688

2 445 26 714

7 452 23 737

8 460 20 757

10 470 16" 773

5 475 20 798
18 493 7 800
7 500 16 816

9 509 4 820

3 512 30 859

Well 2

Surface SOl oo oo mm e 15 18 24 560
Gravel ___ 10 25 10 570
Blue clay.._-- 5 30 65 635
Shale and shell. 87 117 11 646,
Sand rock___ 3 120 4 650
Blue slate_ _ 34 154 28 678
Lime. . 28 182 35 713
Sand . 13 195 5 718
40 235 14 732

25 260 2 734

68 328 5 738

Hardsand___......._.__ 22 350 25 764
Shale and lime. 10 360 26 790
Soapstone ... 12 372 30 820
Shale and lime. 31 403 19 839
Soapstone___- 4 407 19 868
Gumbo.___. 43 450 18 877
Hard sand 15 465 8 885
Soapstone__ 20 485 28 913
Sand___.._.__ 15 500 2 915
Lime and shale_ 27 527 Sandy gravel ... __ . 15 930,
Red beds oo oooooooa s 9 536 || Yellow elay._ . _._ooooo.o__._ 1 931
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Driller’s logs—Continued

41

. N 4 <
Tl]:ése;( Depth Thick- Depth
(feet) (feet) ' (nfeessg (feet)
Well 3
Surface soil. ... 5 5 18 520
Clay.-_-_ - 15 20 17 537
Gravel______ - 10 30 18 555+
Bhale and shell - 30 60 2 557
Gray lime___ - 22 82 27 584
Blue shale. 6 88 || Hard fine-grained-sand____.._..._ 20 604
Gray lime.. - 2 90 || Sandy shale, layersofsand.______ 36 640
Blue shale. 10 1004 Haydshale. . ._____________ 25 |, , -665:
Sandy lime - 20 120 { "Sandy, layers sandy shale_..._... 33 608-
Blue shale__. 6 126 |{ Hard fine-grained sand._.__._..___ 39 737
Hard sandy lime. 19 145 || Sandylime ___.___._____._.... PO 7 744
Gray shale_ .. 14 159 || Red s]mle--- 6 750
1 160 | Lime . __ .. 2 752
8 168 Red and blueshale .. ... _._.___ 22 774
9 177 and. . 32 806+
11 188 Sandy lime . ... 5 811
4 192 || Shale..... ..o lo___l.._ 6 817
25 217 1} Sand - e 23 | 840
3 220 Hard sandy shale 5 845-
25 245 || Shale_...._.. e mmmee————n 29 874
5 250 Fme-grained sand 29 903-
3 253 || Lime__._ ... 4 907
24 277 Fine-gmmed sand 19 926-
49 326 || Shale ... 10 936-
6 332 Fine-gramed sand 22 * 958
4 336 || Lime_ .. ... ___ MR 961
20 356 Sand ...................... 8 969
Fine-grained sand __ 16 372 {| Lime, shell 1 970+
Sandy shale...- 24 396 || Coarse-grained sand, small gravel,
Hard shale 28 424 layers of shale - 15 985.
_______ 11 435 || Shale. .. _._.._____._ 3 088
26 460 || Goodsand. .. ._._______ 15 1,003
10 470 || Lime_____ . _.__ & 1,0u8
32 502 || Hard shale and lime 17 1,025
Well 4
8 8 || Sand, shale, shells.___.______._._ 15 . 680
16 24 ime, shells_. .. 518 4 2(7;5
3 27 hale ... 10 5.
20 56 || Sandy shale.. 9 684
22 78 || Lime, ghale_____ 6 690
39 117 || Shale, hard sand. 17 707
35 152 || Shale_...._.___ 10 717
,,,,,, 22 174 || Sand—Trinity. 38 . 750
................. 28 202 || Sandy shale_ 58 808
Samd lime, shale. __....___._____. 18 220 |j Shale________ 13 821
Lime, shale. .- co.ocooooooo. oo 23 243 || Sandy shale_ 46 867
Sand . oo 39 282 and ________ 17 884
Sand and shale__________.________ 18 300 || Sand and shells. 3 887"
Sand, shale, elay - ... ___.._._ 74 374 || Sand, hard shells_ 36 923.
Sand shale, shells_______________. 55 429 {| Cosrse-grained sand___._.__ 6] - 989
Sand . oo 23 452 arse-grained sand and shells_ 16 to945
Shale, shells_____ ... __________.__ 22 474 || Sandy shale 2 947
Sand, shale, shells____._.____._... 90 564 || Shale oo oo 6 953
Sandy shale. ool 7 635

335287 —49——4
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MUENSTER

Population in 1940: 599,

Source of information: I. A. Schoech, water superintendent, Feb. 25, 1944,

Ownership: Municipal.

Source of supply: Well; drilled in 1939; depth, 618 feet; diameter, 8% to 6%
inches, casing perforated from 563 to 618 feet; deep-well turbine pump, pump
set at 270 feet; yield, 78 gallons a minute April 7, 1941.

Pumpage :(estimated): Average, 25,000 gallons a day in 1943; maximum in
summer, 40,000 gallons a day.

Storage: Concrete ground reservoir, 50,000 gallons; elevated tank, 50,000 gallons.

Number of customers: 186.

Treatment: None.

Analysis
[Collected Feb. 25, 1944. pH is 8.0. Analyzed by J. H. Rowley]
Parts Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million
Sitica (S04 ... L IET S I Sulfate (SOD —mmmmmoeeeee 38 0.79
Iron (Fe)_.___.._ W02 | Chloride (Cl)....._. - 12 .34
Calcium (Ca) _____ 2.4 0.12 || Fluoride (F)_____.__ - 0 ]
Magnesium (Mg) _ 7 .06 || Nitrate (NO3)______ - 2.0 .03
Sodium (Na)..___. 162 7.05 || Dissolved solids. .._._________ 418 | .
Potassium (K).___ 3.4 .09 || Total hardness as CaCOj._.__ [ 2 .
Bicarbonate (HC'O3)__ 375 5.16
Driller's log
Thick- Thick-
ness Dfepth ness Df‘m:h
(teet) | (eet) (feety | (feet)
9 || Red-gray shale_._ 45 310
33 || Blue-gray shale 35 345
40 || Blue sandy sha) 65 410
75 || Redrock__.___ 20 430
95 || Lime-sand_..._ 15 445
115 || Gray shale__._._. 12 457
120 || Water sand_.____________ 8 465
158 || Sand, shale__ 5 47
175 || Water sand 15 485
180 || Lime______ 20 505
200 || Gray shale 5 510
213 || Red beds_... 32 542
220 || Blueshale________________________ 28 570
253 || Watersand._.._._ ... .________.. 47 617
265 || Hard Yime_____.__________________ 1 618

VALLEY VIEW
Population in 1940: 700.
Source of information: C. T. Nichols, co-owner, Feb, 25, 1944,
Owner: C. T. Nichols and Son.
Source of supply: Two wells.

Well 1. Drilled about 1912; depth, 420 feet; deep-well cylinder and pump
jack; stand-by well.

Well 2. Drilled in 1935; depth, 817 feet; diameter, 10 to 6 inches; deep-well
turbine pump, pump set at 200 feet; static water level reported 50 feet
below land surface in 1935; yield, 165 gallons a minute.

Pumpage (estimated): Average, 40,000 gallons a day in summer; 20,000 gallons
a day in winter.

Storage: Elevated tank, 10,000 gallons.

Number of eustomers: 150.

Treatment: None.
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Analysis
{Collected Feb. 25, 1944. pH is 8.0. Analyzed by J. H. Rowley]

Parts Equiva- Parts | Equiva-

per lents per per lents per

million { miliion million | million
Silica (§108) oo 12 | Sulfate (SO0 ... 30 0.62
TIron (¥e) . oo 02 o Chloride gCl).-. 6.0 .17
Caleium (Ca) ..o 1.5 0.08 || Flueride (F)__.. .2 .01
Magnesium (Mg) .5 .04 || Nitrate (NO3)____.__ - 1.2 .02
Sodium (Na)_____ 187 8.11 || Dissolved solids 467  fo_ao..
Potassium (K)..__._ 2.6 .07 || Total hardness as CaCOs..___| [ RN

Bicarbonate (HCO3) 457 6.21

CORYELL COUNTY
COPPERAS COVE
Population in 1940: 356.
Source of information: - Forrest Aldridge, operator, June 3, 1946.
Ownership: Municipal.
Source of supply: Two wells.
Well 1. At elevated tank; drilled in 1925; depth, 652 feet; diameter, 6 inches
(?); deep-well turbine pump and 5-horsepower electric motor; static water
level reported 140 feet below land surface; yield, 40 gallons a minute.
Well 2. About .25 mile south of well 1; drilled in 1944 by Layne-Texas Co.;
depth, 640 feet; deep-well turbine pump and 20-horsepower electric motor;
yield, 50 gallons a minute.
Pumpage: No record.
Storage: Elevated tank, 30,000 gallons.
Number of customers: 130.
Treatment: None.
Analysis, well 2
[Collected June 3, 1946, pH is 7.8. Analyzed by C. B. Oibulka]

Parts Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million
Silica (Si02) cccooooe 14 |- Sulfate (S04 700 14.57
Iron (Fe).__. A3 | . Chloride (Cl). 530 14.95
Calcium (Ca) __. 27 1.35 || Fluoride (F)_ 4.4 .23
Magnesium (M 7.6 .62 || Nitrate (NOjy) - 1.8 .03
Sodinm {Na)_.. 750 32.61 || Dissolved solids - 2,280 foaaoeaao
Potassivm (K)_______________ 56 1.43 || Total hardness as CaCOs._.__ ;- S PO,
Bicarbonate (HCO3) .. .ccunn. 380 6.23
EVANT

Population in 1940: 500.
Source of information: Jack Elam, owner, June 4, 19486.
Owner: Jack Elam.
Source of supply: Two wells.
Well 1. At elevated tank; drilled in 1936; depth, 500 feet, diameter, 6 inches;
deep-well cylinder and pump jack and 3-horsepower electric motor;
yield, 9 gallons a minute; temperature, 72° F.
Well 2. One block north of well 1; drilled in 1944 by Edward Dyson; depth,
450 feet; diameter, 6 inches; deep-well cylinder and pump jack and 3-horse-
power electric motor; yield, 5 gallons a minute,
Pumpage: No record.
Storage: Elevated tank, 5,500 gallons.
Number of customers: 100.
Treatment: None.



44 CENTRAL AND NORTH-CENTRAL TEXAS

Analysis, well 1
[Colected June 4, 1946. pH is7.9. Analiwed.by €. B. Cibulka)

Parts Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million
Sillea (8i08) - occmmmaanan 65  |caoeoon Sulfate (804) - oooomeanoons 334
Iron (¥e) ... oooooo ... - R, Chloride (Cly_. 246
Calcium (Ca) ____________ 16 0.8 || Fhoride (F)... 1.8
Magnesium (Mg). 10 .82 || Nitrate (NOg) ... 5.0
Sodium (Na).__ 412 17.90 || Dissolved solids. ... .. 1,280
Potassium (K) . 12 31 || Total hardness as CaCOs..... 81
Bicarbonate (H 352 5.717

GATESVILLE
Population in 1940: 3,177.
Source of information: Othe Johnson; water superintendent, June 4, 1946.
Ownership: Municipal.
Source of supply: Two wells.

Well 2. East of pump station; drilled; depth, 768 feet; diameter, 8 inches;
deep-well turbine pump and 20-horsepower electric motor; static water-
level reported 138 feet below land surface; yield, 380 gallons a minute.

Well 3. North of pump station; drilled; depth, 786 feet, diameter, 10 to-
8 inches; deep-well turbine pump and 20-horsepower electric moteor; yield,.
440 gallons a minute.

Pumpage (estimated): 400,000 gallons a day.

Storage: Ground reservoir at pumping station, 96,000 gallons; elevidted: tank,.
102,000 gallons.

Treatment; None.

Analysis, well 8
[Collected June 4, 1946. pH is-8.0. Amnalyzedby C. B. Cibulka]

Parts Equiva- | Parts { Equiva-
per | lents per -per *|lents per
millien millien - millton | million
Silica (8102) - cccemmcceeee b ((J (RO Sulfate (SO4) - occcmoamm e 211 | 4.39-
Iron (Fe).._._._ - 06 | o Chloride ECl).. - 293 8.26
Calecium (Ca) ... .- 7.8 0.39 || Fluoride (F)._.. R 3.0 .16
Magnesium (Mg)_ . 4.4 .36 || Nitrate (NO3)_ . 4.0 .06
Sodium (N F:) .| 485 18.99 || Dissolved solids_.._.___._._.. 1,210 o
Potassium (K)_._._ - 22 .66 || Total hazdness as CaCO;._.__ 38 | .
Bicarbonate (HCO3) . ..o 448 7.34
Drillers’ log, city well at swimming pool 4n City Park
Thick- ‘ Thick-
B | Do e | Dot
(feet) (feet)
Band and clay 12 12 70 540
Gray limestone. 348 360 10 550
Bandy limestone 25 385 || Pink shale 33 583
Blue shale.. 5 390 || Water sand 8 591
Sandy lime._ 33 423 || Sandy shale. 39 630
Water sand - 14 437 {| Water sand and gravel. 23 653
Sandyshale.______.___._._.._.._. 10 447 || Redshale___..._.._.___... 17 670
‘Water sand (Tnmty)_ ..... 19 466 || Shale (top of Strawn)_ ... .. ... 30 700
Marlyelay . oo 4 470




PUBLIC WATER SUPPLIES : 45

OGLESBY
Population in 1940: 360.

Source of infesmation: Mrs. F, B, Lam, June 3, 1948.

Owner: F. B. Lam,

Source of supply: Well st elevated tank; drilled about 1935; depth, 1,187 feet;
diameter, 6 inches; deep-well turbine pump and natural-gas engine.

Pumpage (estimated):-Awverage, 11,500 gallons a day.

Storage: Elevated tank, 11,500 gallons.

Number of customers: 125.

Treatment: None.

Analysis
[Collected June 3, 1946. pH is 8.5. Analyzed by C. B. Cibulka]

Parts | Equiva- Parts | Equiva-

per lents per per lents per

-1 ‘million -| ‘million - ‘mittion | mmillion
Silica (8102) - cocceees 4 | Sulfate (SO . oo 300 6.256
Iron (Fe) - W20 Chloride (Ch) .. - 166 4.68
Caleium (Ca)._ _ 8.1 ] 0.40 || Fluoride (F)__. 2.2 .12
Magnesium (Mg)_ . 7.3 .60 || Nitrate (NOg).. 1.5 0!
Sodium (N: | 402 17.48 || Dissolved solids L1700 |ooo.
Potassium (K - 27 .69 || Total hardness as CaCOs...__ - | S,

Bicarbonate (HCO3) 493 8.10

DENTON COUNTY
DENTON
Population in 1940: 11,192.
Source of information: L. R. Burrew, water and light superintendent, Feb. 26,
1944.
Ownership: Munieipal.
Source of supply: Five wells.

Well 1. At northwest corner of power plant; drllled in 1937; depth, 1,142
feet; diameter, 8% to 53{s inches, casing perforated from 980 to 1,140 feet;
deep-well turbine pump and 30-horsepower electric motor, pump set at
450 feet; yield, 137 gallons a minute; temperature, 78° F.

Well 2. About 50 feet southeast of power plant; drilled about 1937; depth,
about 1,142 feet; diameter, 6% to 5%s inches; deep-well turbine pump and
30-horsepower electric motor, pump set at 450 feet; yield, 138 gallons a
minute; temperature, 82° F.

Well 3. North of Ward School; drilled in 1939 by J. L. Myers & Sons; depth,
1,195 feet; diameter, 10 to 8% inches, casing perforated from 1,045 to 1,195;
deep-well turbine pump and 100-horsepower electric motor, pump set ab
500 feet; static water level, reported 200 feet below land surface; yield,
490 gallons a minute with drawdown of about 200 feet in 1939; present
yield, 486 gallons a minute; temperature, 78° F.

Well 4. On McKinney Street, three blocks north of power plant; depth,
about 1,142 feet; diameter, 13% to 103% inches; deep-well turbine pump
and 200-horsepower electric motor, pump set at 450 feet; yield, 400 gallons
a minute.

Well 5. On Sherman Drive near Bell Street; drilled in 1940 by J. L. Myers &
Sons; depth, 1,132 feet; diameter, 8 to 7 inches, casing perforated below
1029 feet; deep-well turbine pump and 100-horsepower electric motor,
pump set at 550 feet; yield, 286 gallons a minute.

West Denton Well. At corner of Prairie Street and Avenue Dj; drilled in
1930 by Q. D. Lewis; depth, 1,156 feet (originally drilled to 1, 374 feet and
plugged back); diameter, 15 to 12 inches, casing perforated from 1,058 to
1,156 feet, unused; reported salty water.
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Average pumpage, in gallons a day

1934 1935 1936 1937 1938 1939
...................... 670, 000 824,000 847,000 932, 000 922, 000 :

.| 712,000 712, 000 934, 000 826, 000 843, 000 818, 000

.| 663,000 819, 000 908, 000 806, 000 913, 000 910, 000

-| 686,000 846,000 | 1,090,000 910, 000 854, 000 847, 000

2| 821,000 817,000 | 1,020,000 | 1,070,000 951,000 | 1,080, 000

- 1,350,000 947,000 | 1,320,000 ( 1,180,000 [ 1,100,006 [ 1,110,000

_| 1,460,000 | 1,180,000 | 1,330,000 | 1,360,000 | 1,220,000 | 1,440, 000

-| 1,290,000 | 1,200, 1,580,000 | 1,200,000 | 1,320,000 | 1,350,000

, 776, 000 862, 000 | 1, 060, 660 840,000 | 1,130,000 | 1,290,000

October..__ R 954, 000 924, 000 930, 000 884,000 | 1,130,000 | 1,120,000

November._ .| 1,050,000 912, 000 952, 000 800, 000 917, 000 977,000

December. .. ......______.____ 688, 000 824, 000 840, 000 755,000 714, 000 855, 000

1940 1941 1942 1943 1944
0,000 | 1,040,000 | 1,240,000 1, 350, 000
6,000 | 1,040,000 | 1,250, --
3 978,000 | 1,040,000 | 1,300,
April__ 1,120,000 | 1,100,000 | 1,310,
May. 1,220,000 | 1,230,000 | 1,380,
June. 1,180,000 | 1,250,000 | 1,400,
July._. 1,250,000 | 1,640,000 [ 1,750,
August.__ 1,300,000 | 1,680,000 1,500, -
September.. 1,200,000 | 1,490,000 | 1,350, -
October._ __ 1,200,000 | 1,490,000 | 1,210, -
November. 1,070,000 | 1,400,000 | 1,080, -
December. . . e 974,000 | 1,290, 000 926,000 | 1,220,000 |~-—--o-o----

Storage: Concrete ground reservoir, 1,000,000 gallons; elevated tank, 300,000

gallons.
Number of customers: 4,200.
Treatment: Chlorination.

Analysis
[Collected Feb. 28, 1944. pH: Well 1, 8.3; well 2; 8.2; well 3, 8.2; well 4.7.9. Analyzed by J. H. Rowleyl
Well 1 Well 2
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Silica (8i02)-..- - R 16 |occcocmmeoaoo-
Iron (Fe)_____ . 02 foe e
Calcium (Ca)____ . 1.8 0.09
Magnesium (Mg). - 1.9 .16 .4 .03
Sod ium (Na).__. - 227 9.85 231 10.03
Potassium (K).__. N 5.3 .14 5.4 .14
Bicarbonate (HCOs) _ 445 6.02 433 5. 56
Sulfate (SO4)-.____ - 106 2.21 110 2.29.
Chloride (C1). - 26 .73 30 .85
Fluoride (F)_ . 5 .03 .5 .03
Nitrate (NOs). e e 0 1.8 .03
Dissolved solids_..____ 608  |ecoememmeeen 610 o
Total hardness as CaCO8coo oo oooero oo 14 |ecomeeees [
Well 3 Well 5
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
+
Silica (B102) oo o e b T b 1 T P ——
Iron (Fe)_____. R K1 3 I, [N L) S P
Caleium (Ca)..._. - 2.0 0.10 2.2 0.11
Magnesium (Mg). - 5 .04 .8 .07
Sodium (Na)_____. - 6 9.82 193 8.39
Potassium (K)__..__.. - ‘5.8 W15 3.4 .09
Bicarbonate (HCO8) . ..o . 447 1.10 379 5.03
Sulfate (SO4)-cco-____. . 114 2,37 93 1.94
Chloride (Cl)- .. - 30 .85 18 .51
Fluoride (F). - .5 .03 .1 .01
Nitrate (NO8).eeo ... - 1.8 .03 0
Dissolved solids.._.__.___. . 509 [ 131 J
Total hardness a8 CaCO8-cc - oo ccoocemceees A PO [ T T,




.

PUBLIC WATER SUPPLIES '

Driller’s logs

47

Thick- Thick-
ness ]aeptt)h Tiess %‘;gg]
(feet) 68 (feet)
Well 1

Surfacesoil ... 6 6 !| Hardsand .. .. _...._ 12 3
Yellow clay... - 22 28 || Blue shale_._ 3 775
Lime._oo-—o_.. - 14 42 || White lime. 23 798
Blueshale_____.__._. - 58 100 || Blue shale._..._. 17 815
Sandy shale.._.__._. - 10 110 || Hard sandy shale_ 13 828
Blue shale...._...... - 100 210 || Blueshale. _._.._. 7 835
Bluelime .__________ - 150 360 || Hard white sand__ 22 867
Black shale____._____ - 40 400 || Shale and shells. 32 889
‘Whitel lime . - 70 470 45 934
Putty sand._ - 30 500 7 941
‘White sand._. - 25 526 29 970
Putty sand.__...__ - 15 540 16 986
Pink and red gumbo. - 20 560 21 1,007
Hardsand______.__ - 20 580 13 1,020
Putty sand.___ - 20 600 7 1,027
Hard sand_.._..- - 75 675 8 1,035
Puttysand. oo - 5 680 5 1,040
‘White lime_—ocoooeeeno - 2 682 3 1,043
Gumbo. o - 5 687 57 1, 100
Sandylime. .. .o caoon - 35 722 20 1,120
‘White shale_ . ..ccoeea-- 4 .8 730 20 1,140
Sand__..__.__. - 15 745 2 1,142

Hard lime__...ooo ... 15 760

Well 5

Surface 801l - o eoooeaoo 3 3 || Sandrock . oo 11 707
Red €lay - e 12 15 || Mixed shale.____ 7 714
ands_ - . oo 27 42 || Mixed sandy shale__ 51 765
Grayshale___.__.___________ 12 54 || Grayshale __.__ 4 769
Gray rock.__. 4 58 (| Hard sand.. 13 782
Gray shale 2 60 || Lime rock... 4 786
Sand_....___ 3 63 || Grayshale_._.__ 4 790
Gray shale 97 160 || Green putty sand_ 6 796
Brown shale 10 170 || Blueshale._ ... 9 805
Mixed rocky shale........._. - 150 320 || Sandy lime - __ 17 822
Hard 010 SN - 62 382 || Blue sandy shale__ 5 827
ock . . L. - 8 390 || Water sand_..- 12 830
Blaek shale.....c..o... - 28 418 || Grayshale_. 31 870
Chalk roek._ocmeoooooo - 80 498 || Lime rock. .. 6 876
Sand. ... - 17 515 || Hard sand_. 15 801
Lime rock......_ - 2 517 || Green gumbo.. 2 893
Sand rock ... - 11 528 || Lime rock.. 7 900
Lime roek.____-.-. - 2 530 || Red shale_ 2 902
Gumbo, all colors.. - 10 540 || Limerock__..__. 3 905
Sandy shale_....._ - 7 547 || Mixed sandy shale__ 51 956
Putty shale___. - 11 558 and___.________ 14 970
Lime rock._.__. - 5 563 Sandy shale_ 3 973
Sandyshale_.__.._..____ - 22 585 {| Limerock._- 1 974
Hardroek ... - 7 592 || Mixed shale. 21 995
Sandy ——_ ... - 8 600 || Sandy shale. 6 1,001
Roek_ . - 6 606 || Gray shale_.___ 10 1,011
Sandy —_ ... - 11 617 || Fine-grained sand.- 19 1, 030
Sandrock________.__ - 13 630 || Sand rock _._.._.__ 5 1,035
Sandy shale_....___. - 7 637 || Hard and soft sand. 9| 1,114
RoCK oo - 2 639 || Hard sand.__.___ 2 1,116
Shale _______._______.__.____ - 13 652 || Gray shale.. 1 1,127
Hardsand ... ______ - 40 692 || Redshale. ... oo ___o..__ 5 1,132

Lime oo 4 696
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Driller’s logs—Continued

Thick- Thick-
Sk |
(feety | (foet) (feet)
‘West Denton Well

Soft yellow-¢lay_ .. _.________.____ 22 22 || Soft blueshale_ .____ ... . .____. 12 875
Soft blue shale_ 28 50 || Hard gray lime_. 4 879
Soft blue sand. _ 17 67 || Soft blue shale._. 9 888
Soft gray sand.. 3 70 || Hard gray lime.__ 12 900
Soft gray shale._ 20 90 || Soft blueshale _______________.____ 5 905
Hard gray lime 20 110 || Hard white sand. . 2 907
Blue shale______ 20 130 || Soft whitesand_ ...« ... 19 926
Soft gray sand.-. 5 135 || Boft red shale 4 930
Soft blue shale_ 38 173 || Hard white lime 20 950
Hard gray lime. 7 180 || Soft pink sand._. 20 970
Soft blue shale_ 17 197 || Seoft blue shale__. 14 984
Hard white lime. 8 205 || Soft graysand- ..o oooooanoo- 8 992
Boft brown shale._. 30 235 LSRR 6 998
Hard gray lime 7 242 || Soft blueshale..._ ... ____._.____ 8 1,006
Soft blue shale. 13 255 || Sandyshale. .o ocooeeeo o 10 1,010
Soft brown shale. 17 272 || Hard whitesand . ..ceo ..o 9 1,025
Hard blue lime_._. 58 330 || Soft blueshale_._............_.. 5 1,035
Hard gray lime. 85 415 || Soft whitesand ... ... ... 7 1,042
Blue lime shale. 10 425 || Sandyshale_______-_.._._________ 16 1,058
Soft blue shale. 20 445 || Hard bluesand._....o.......__... 4 1,062
Hard gray lime 50 495 || Hard graylime . .........______. 16 1,078
Hard white lime. 15 510 || Sandyshale ... ...______.____ 7 1,085
Hard shell rock_ . 20 530 || Whitesand___..ocoooo...____ 7 1,092
Soft white sand. 25 555 || Hard white lime____._.___________ 9 1,101
Soft blue shale. 5 560 || Soft pink sand.._. .- _..___.___ 4 1,108
Hard gray sand 4 564 || Hard whitesand_._.....__..___.. 3 1,108
Soft gray shale_ 8 572 || Soft whitesand.__...._..__._____ 12 1,120
Soft white sand. .. 8 580 3 1,123
Tough gray shale 37 617 11 1,134
Soft white sand.__ 13 630 11 1,145
Hard white sand__. 3 633 || Pinksand._ .. .. .. __.________ 11 1,156
Soft white water sand._ _ 47 680 || Whiteshale________._____________ 24 1,180
Hard %ray sand...__ 18 698 ([ Soft pinksand. . ... 12 1,192
Hard blue shale._ _ 5 703 |{ Hard pinksand____ ... _.._..____. 36 1,228
Hard gray sand._. 19 722 {| Blueshale __ .. ___________._____ 6 1,234
ard red shale. .. 4 726 | Redshale__...oooooooooo_._ 5 1,239
Hard brown lime 6 732 || Pinksand._ .. o o__.___..____ 3 1,242
8oft gray sand.____ [ 738 || Redshale_ ... .. ___.________ 5 1,247
Hard white sand . 18 756 (| Blueshale. . .. ... _.._.__.__ 5 1,252
Hard gray lime._.. 4 760 {| Redshale. . oo .. 8 1, 260
Soft blue shale_ 6 766 || Hard gray lime_____.____________._ 7 1,267
Hard gray sand 14 780 || Seftgraysand. ... ... 3 1,270
Soft blue shale_ 4 784 || Soft brownshale .. ___.__.________ 14 1,284
Hard gray sand 11 795 || Soft gray sand 7 1,291
Soft blue shale. 20 815 || Hard gray sand.__ 11 1,302
Hard gray lime. 10 825 || Soft white sand.-. 9 1,311
Blueshale._.__.__ 5 830 || Soft gray sand 31 1,342
Light sandy shale. . 15 845 (| Hard gray lime_.__ . _._____._ ____ [ 1,348
Blue shale________ 5 850 || Soft blueshale. . . ... 6 1,354
Hardgraylime. ... ________ 13 862 || Greensandyshale ___.____________ 10 1,364
Soft graysand.__ ... .._____ 10 1,374

Population in 1940: 4,868.

EASTLAND COUNTY
CISCO

Source of information: Geo. W. Downie, city secretary, Nov. 1945,

Ownership: Munieipal.

Source of supply: Lake Cisco, 3 miles north of Cisco on north and west Sandy
Creeks; capacity of reservoir, 40,000 acre-feet; constructed in 1921,

Average pumpage, in gallons o day, 1944

557,000
900,000 || October._.
1,130,000

1, 130, 000

September ... .| _..___
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Storage: Two concrete standpipes, 165,000 gallons each; steel standpipe, 47,000
gallons.

Treatment: Aeration, chlorination, part-time treatment with alum and lime,
activated carbon, settling, and filtration.

Analysis
[Collected Nov. 1945. pH of finished water is 7.3. Analyzed by J. H. Rowleyl

Raw water Finished water

Parts per | Equivalents | Parts per | Equivalents
million | per million [ million | per million

Silica, (SiO3).....

Sodium (Na)__-

Potagsiom (K)_._ .

Bicarbonate (HCO3) . _ .

Sulfate (SO .______ 21 .

Chloride (CD .. 16 . 451 18 508

Fluoride (F) ... 2 .011 .2 011

Nitrate (NOg)_... 0 0 0

Dissolved solids_._______ £ T O, 175 s

Total hardness as CaCOs_._._ .. .. ___.________ 128 s 124 ...
DESDEMONA

Population in 1940: 198.
Source of information: W. H. Davis, owner, Feb. 6, 1946.
Owner: W. H. Davis.
Source of supply: Two wells.
Well 1. Drilled about 1932; depth 80 feet; diameter, 6 inches; deep-well
cylinder and pump jack; static water level reported 60 feet below surface
in 1945.
Well 2. Forty feet south of well 1; drilled about 1932; depth, 80 feet; diameter,
6 inches; deep-well eylinder and pump jack.
Pumpage: No record.
Treatment: None.
Composite analysis, wells 1 and 2

[Collected Feb. 6, 1946. pH is 7.2. Analyzed by C. B. Cibubka]

Parts Equiva- Parts | Equiva-

per lents per per lents per

million | million million | million
Silica (8109) ... 13 oo Sulfate (SOg) . ... ... 20 0.42
Irofr (¥e)_.___. e [ P Chloride (Cl).._. _ 76 2.14

Caleium (Ca) - ___..__.__._._. 117 5.84 || Fluoride (F)..... - 0 0
Magnesium (Mg)_ - - 11 .90 || Nitrate (NOy)___._ - 9.4 .15
Sodium (Na)___.__.____.____. 26 1.12 || Dissolvedsoilds_ . ....... - 450 fooooo-o-
gotassmm (K) .. 6.1 .16 {| Total hardness as CaCOs...__ 337 beeeiao
tearbonate (HCO?) . _._____. 824 5,31
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. BASTLAND

Population in 1940: 3,849.

‘Source of information: A. L. LeClaire, water superintendent, Nov. 1945.

‘Ownership: Munieipal.

Source of supply: Lake Eastland, about 1 mile northwest of the ¢ity on the north
fork of the Leon River; reservoir capacity, 1,900 acre-feet. Lake was dry
in 1930.

Average pumpage, in gallons a day

390, 000 438,000 || September__ . 454, 000
368, 000 778,000 || October_.._. - 394, 000
344, 000 768, 000 || November. R 350, 000
427, 000 854,000 || December_ ... __.._ 357,000

Storage: Two standpipes on hill, total capacity, 950,000 gallons.

Number of customers: 1,062,

Treatment: Alum, lime, chlorination, lime and ammonium chloride, activated
carbon at times, settling, no filtration.

Analysis
[Collected Nov. 1945. pH: Raw water, 7.1; finished water, 8.8. Analyzed by J. H. Rowley]
Raw water Finished water
Parts per | Equivalents | Parts ber | Equivalents
million per million million per million
Silica (Si09) e oo L T 31 |
Iron (Fe)....___ N 04 |
Calcium (Ca) 27 1.348 34 1.697
Magnesium (Mg). 3.1 . 255 3.4 . 280
Sodium (Na)_..___ 1 404 7.2 .313
Potassium (K)____ } 5.4 .138
Bicarbonate (HCO3) 88 1,442 54 .893
Sulfate (SO4) - ooe .. . 10 . 208 48 .999
“Chloride (C1) - ... 15 . 423 19 536
Fluoride (F)___ .4 .021 0 0
Nitrate (NO3z)_________ R .2 .003 0 0
Dissolved solids_____._ _ 158 |ocemime 158 ..
Total hardness as CaC0guee_ oo 80 el 99 |ecmmcmeceeeee

. GORMAN
Population in 1940: 1,157.
Source of information: B. C. Eppler, water superintendent, Feb. 6, 1946.
‘Ownership: Municipal.
Source of supply: Five wells.
Well 1. At city pumping station; drilled in 1944 by Charles Gordon; depth,
100 feet; diameter, 6 inches; deep-well cylinder and pump jack; yield, 25
gallons a minute.
Well 2. Forty feet north of well 1; dug about 1914; depth, 84 feet; diameter,
6 feet, brick curb; two deep-well eylinders and pump jacks; yield, 30
gallons a minute each.
Well 4. Forty feet north of well 2; drilled in 1920 by Bradford Bros.; depth,
120 feet; diameter, 10 inches; deep-well cylinder pump jack; yield, 30 gal-
lons a minute.
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Souree of supply—Continued
Well 5. One hundred fifty feet northeast of well 4; drilled in 1924 by Bradford
Bros.; depth, 106 feet; diameter, 8 inches; deep-well cylinder and pump
jack; yield, 30 gallons a minute.
Well 6. Sixty feet north of well 5; drilled in 1924 by Bradford Bros.; depth,
106 feet; diameter ,8 inches; deep-well cylinder and pump jack; static water
level, reported 40 feet below the surface when well was repaired in 1945;
yield, 25 gallons a minute.
Pumpage: 150,000 gallons a day in summer, 85,000 gallons a day in winter.
Storage: Elevated tank, 100,000 gallons; conerete ground reservoir, 19,000
gallons.
Treatment: None.

Analysis
[Collected Feb. 6, 1946. pH: Wells 1 and 6, each 7.2. Analyzed by C. B. Cibulka]

Well 1 Well 2 Well 6
Equiva- Equiva- Equiva-
Parts per Parts per Parts per

million l?ﬁ&gg" million l(;ljﬁe;iggr million lﬁitfiigﬁr
Siliea (8i02) . ccco e ) 7 S P,
ron (Fe). . _......_...... 08 |
Caleium (Ca)___ 181 9.03
Magnesium (Mg 14 1,15
Sodium (Na). .. 30 1.30
Potassium (K).______ . 12 .31
Bicarbonate (HCOg) ...._._.._ 396 6.49
Sulfate (SOg) - .. .94
Chloride (CD. 147 4.15

Fluoride (F)_. 0

Nitrate (NOg) 13 .21
Dissolved solids 742 feemcmmmeaen
Total hardness as CaCOs-.. .. 509 foeceemaecns

RANGER
Population in 1940: 4,558.
‘Source of information: M. H. Alexander, plant operator, Nov., 1945.
Ownership: Municipal. '
Source of supply; Lake Hagaman, at head of Palo Pinto Creek, 2% miles northeast
of Ranger; capacity of lake, about 1,250 acre-feet.

Average pumpage in gallons a day

1943 1944 1945 ) 1943 1944 1945
January . - —.........._ 293,000 | 249,000 | 278,000 gg,g%
¢l

February.____.________ 298,000 | 245,000 | 287,000
March September.

294, 000
--| 308,000 | 281,000 | 281,000 |} October._._.
- --| 335,000 | 282,000 | 317,000 || November. . -
___________________ 402,000 | 376,000 | 391,000 || December-__.__.._.__.| 226,000 | 268,000 |-.--.---

Storage: Clear well at pumping station, 50,000 gallons; standpipe on hill,
500,000 gallons.

Number of customers: 1,150,

Treatment: Aeration, prechlorination, alum and lime, settling, rapid filtration,
postehlorination.
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Analysis
[Collected Nov. 1945, pH: Raw water, 7.2; finished water, 7.3. Analyzed by J. H. Rowley]
Raw water Finished water
Parts per | Equivalents | Paris per | Equivalents
million per million million per million
Silica (8i02) . iaol. 5.0 |eocoooceas 2.0 |oiiiiiieae-
on (Fe)_.__. T i N A N i N PO,
Calcium (Ca)__-_ 39 1,947 4 2. 196.
Magnesium (Mg) 6.2 510 6.8 . 559
Sodium (Na)_.._. -- 38 1. 660 { 32 1.372
Potassiom (K)_.__ ... : 4.9 .125
Bicarbonate (HCO3).. - 102 1.672 91 1. 492
Sulfate (804)_. 18 375 35 729
Chloride (CI) . 2.059 72 2.031
Fluoride (F)__ .2 .011 0 0
Nitrate (NOs)__._ ... 0 0 0 0
Dissolved solids. . ... .. 248  fooeoioeeneo b i S VO
Total hardness as CaCO3. .o .. 128 focecemmnn 138 |ociceececmaee

RISING STAR
Population in 1940: 1,198,
Source of information: C. F. Carroll, water superintendent, Jan. 4, 1946.
Ownership: Municipal.
Source of supply: Five wells.

Well 1. At city hall; drilled in 1922; depth, 70 feet; diameter, 10 inches;
deep-well turbine pump and 7%-horsepower electric motor; static water
level reported 20 feet below lard-surface; yield, 30 gallons a minute.

Well 2. One block southwest of city hall; dug in 1933; depth, 60 feet; dia-
meter, 5 feet; jet pump and 3-horsepower electric motor; yield, 20 gallons
a minute.

Well 3. Five blocks west of city hall; drilled about 1940; depth, 70 feet;
diameter, 6 inches; deep-well turbine pump and 3-heorsepower electric
motor; yield, 30 gallons a minute.

Well 4. Seven blocks northwest of city hall; drilled in 1941; depth, 75 feet;
diameter, 8 inches; deep-well turbine pump and 3-horsepower electric
motor; yield, 30 gallons a minute.

Well 5. Two blecks south of city hall; drilled in 1944; depth, 75 feet; dia-
meter, 6 inches; deep-well turbine pump and 3-horsepower electric motor;
yield, 30 gallons a minute.

Pumpage: 187,000 gallons a day in summer; estimated 130,000 gallons a day in
winter.

Storage: Elevated tank, 55,000 gallons.

Number of customers: 300,

Treatment: None.
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Analyeis
[Collected Feb. 4, 1046 pH: Well 1, 7.3; well 5, 7.0. Analyzed by C. B. Cibulka}

Well 1 Well 5
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Silica (Si02) 16 feeoeiieo- 22 |oiiiccmeee
Iron (Fe)....__. 04 . -
Calcium (Ca).__ 98 4.80 111
Magnesium (Mg) 46 3.78 2.47
Sodium (Na) ... 30 1.29 106 4.62
Potassium (K)__..__. 5.6 14 9.3 24
Bicarbonate (HCOs) 398 6.52 426 6.98
Sulfate (SO ... __ 30 62 62 1.29
Chloride (Ch)_.__ 105 2.96 143 4.03
Fluoride (FY .. .. 0 0 .2 .01
Nitrate (NOz) . 0 0 35 56
Dissolved solids_.._.____._. 569  lceeccaaeo 2525 J
Total hardness as CaCOs._. 434 o 400 |eeeeeeeeee

ERATH COUNTY
. DUBLIN
Population in 1940: 2,6486.
Source of information: W, M. Fewell, city secretary, Nov., 1945.

Ownership: Municipal.

Source of supply: Five wells, all at city pumping station.

Well 1. Drilled about 1911; depth, about 500 feet; diameter, 8 to 6 inches;
deep-well turbine pump; yield, 90 gallons a minute.

Well 2. Drilled about 1911; depth, 330 feet; diameter, 6 inches; deep-well
cylinder and steam engine; (unused).

Well 3. Drilled; depth, about 350 feet; diameter, 6 inches; deep-well cylinder
and steam engine.

Well 4. Drilled; depth, 330 feet; diameter, 8 inches; deep-well turbine pump
and electric motor; yield, 80 gallons a minute.

Well 5. Owned by Missouri-Kansas & Texas Railroad Co., used by city;
depth, about 330 feet; diameter, 8 inches; deep-well turbine pump; yield,
76 gallons a minute.

Frisco well. East of railroad station; drilled in 1944; depth, 106 feet; dia-
meter, 8 inches; deep-well turbine pump and electric motor; yield, 75
gallons a minute,

Pumpage: No cecord.

Storage: Standpipe, 60,000 gallons; two concrete ground storage reservoirs,
capacity unknown,

Number of customers: 750,

Treatment: None.
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Analysis
[Collected Nov., 1945. pH: Well 4, 8.9; Frisco well, 7.3. Analyzed by C. B. Cibulka]
Well 4 Frisco well
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Silica (8102) oo e e 1 1 T b 5 N DO
Iron (Fe)._____ B T P, 15 (1 I P,
Calecium (Ca).___ 79 3.94 204 10.18
Magnesium (Mg) 33 2.71 8.3 6
Sodium (Na)._... 1 47 18 80
Potassium (K). .. e ioo. 4.1 10 7.4 19
Bicarbonate (HCO3) .. 380 6.23 332 5.44
Sulfate (SO4)... 22 46 132 2.75
Chloride (C).. 17 .48 59 1,66
Fluoride (F)._. .2 .01 0 0
Nitrate (NOg) .. - ccommeaae . 2.2 .04 124 2.00-
Dissolved solids_ - - 74 N O, T78 eccceccen
Total hardness as CaG0s. ... 55 2 543 |eeomaceeaaes
STEPHENVILLE

Population in 1940: 4,768.

Source of information: J. P. Anderson, water supermtendent Nov. 1945.
Ownership: Municipal.

Source of supply: Five wells.

Well 1. At elevated tank; drilled in 1924 by W. A. Walker; depth, 600 feet;.
diameter, 10 to 8 inches; pumped with air; static water level, 256 feet;
yield, 200 gallons a minute with drawdown of 31 feet.

Well 2. North of ground storage reservoir; drilled in 1932 by W. A. Walker;
depth, 372 feet; diameter, 10 inches; deep-well turbine pump and 30-horse--
power electric motor; yield, 250 gallons a minute.

Well 3. West of ground storage reservoir; drilled in 1938 by J. B. Tatum;
depth, 370 feet; diameter, 12 inches; deep-well turbine pump and 40-
horsepower electric motor; yield, 300 gallons a minute.

Well 4. One block northeast, of pumpping station; drilled in 1940 by E. E.
Thate; depth, 370 feet; diameter, 10 inches; deep-well turbine pump and
30-horsepower electric motor; yield, 250 gallons a minute.

Well 5. 500 feet northwest of pumping station; drilled in 1943 by C. Callo-
way; depth, 370 feet; diameter, 10 inches; deep-well turbine pump and
40-horsepower electric motor; yield, 300 gallons a minute.

Pumpage (estimated): Maximum, 1,250,000 gallons a day; winter average, about.
800,000 gallons a day.

Storage: Elevated tank, 100,000 gallons; ground reservoir, 750,000 gallons.

Number of ecustomers: 1,740.

Treatment: None,
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Analysis
[Collected Nov. 1945, DH of wells 3 and 5, each 7.0. Analyzed by C. B. Cibulka]

Well 3 Well 5
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Silica (8102) oo o 16 | 16 |oceeio
Iron (Fe)_..._. 0 | W10 o
Calcium (Ca) - R 90 4.49 76 3.79
Magnesium (M - 38 3.12 29 2.38
Sodium (Na)._ . 9.7 .42 19 .82
Potassium (K) _ 5.2 .13 5.0 .13
Bicarbonate (H! . 383 6.28 341 5.59
Sulfate (804).. - 39 .81 .56
Chloride ECI)__ ,,,,,, 36 1.02 33 .93
Fluoride (F)_. e 2 .01 .0
Nitrate (NOj)- - 2.2 .04 2.5 04.
Dissolved solids___.______ ——- 432 feeeceeiaao 377 |emeeceol
Total hardness as CaCOg__ ... o 380  |eccecmeoe- 308  |eeaceeooo
Driller’s log, well 3
Tlilelgéi Depth Tllllggé{ Depth
(feet) (feet) (feet) (feet)
6 6 16 168.
6 12 2 170
2 14 10 180
7 35 4 184
7 42 26 210
3 45 8 215
____________ 11 56 5 220
........ 4 60 20 240!
30 90 33 273
8 98 3 276
Do 17 115 14 290"
Broken lime__. 23 138 10 300
hale...__.___. 10 148 7 307
Redbed. .. . o 4 152 4 351

FOARD COUNTY

CROWELL
Population in 1940: 1,817.
Source of information: H. N. Roberts, consulting engineer, June 21, 1945.
Ownership: Municipal.
Source of supply: Six wells about 8 miles north-northeast of Crowell and about
2 miles north-northeast of Margaret.

Well 1. On extreme end of east fork of pipe line from Margaret pumping
station; drilled in 1944 by Bud Daniel; depth, 29 feet; diameter, 12 inches,.
gravel walled to 42 inches; deep-well turbine pump and 1-horsepower
electric motor; yield, 20 gallons a minute.

Well 2. Three hundred feet west of well 1; drilled in 1944 by Bud Daniel;
depth, 37 feet; diameter, 12 inches, gravel walled to 42 inches; deep-well
turbine pump and 1-horsepower electric motor; yield, 20 gallons a minute.

Well 3. Three hundred feet west of well 2; drilled in 1944 by Bud Daniel;
depth, about 30 feet; diameter, 12 inches, gravel walled to 42 inches;
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Source of supply—Continued
deep-well turbine pump and 1-horsepower electric motor; yield, 20 gallons
a minute.

Well 4. Center well of group of 3 wells on north fork of pipe line from Margaret
pumping station; drilled in 1944 by Bud Daniel; depth, 27.5 feet; diameter,
12 inches, gravel walled to 42 inches, deep-well turbine pump and 1-horse-
power electric motor; yield, 20 gallons a minute.

Well-5. Three hundred feet north of well 4; drilled in 1944 by Bud Daniel;
depth, 27.5 feet; diameter, 12 inches, gravel walled to 42 inches; deep-well
turbine pump and 1-horsepower electric motor; yield, 20 gallons a minute.

Well 6. Three hundred feet south of well 4; drilled in 1944 by Bud Daniel;
depth, 25 feet; diameter, 12 inches, gravel walled to 42 inches; deep-wel;
turbine pump and 1-horsepower electric motor; yield, 20 gallons a minute

Average pumpage in gallons a day, 1945

85,000 64, 000
70, 000 106, 000
64, 000 131, 000

Storage: Concrete ground reservoir at Margaret pumping station, 50,000 gallons;
concrete ground reservoir at Crowell, 50,000 gallons; elevated tank, 75,000
gallons.

Number of customers: 402.

Treatment: Chlorination.

Analysis
[Collected June 21, 1945, pH: Well 1, 7.5; well 3, 7.6; well 5, 7.7. Analyzed by J. H. Rowley]
Well 1 Well 3 Well 5
Equiva- Equiva- Equiva-
Parts per lents Parts per Parts per
AR per R lents per A lents per
million million million million million illion
Silica (8108) - - - ccomeamaenaee | PO 19 | 17 |
Iron (Fe) .. _._. - L1 20 D B L 2 L06 |
Calcium (Ce)____. - 62 3.09 90 4.49 68 3.39
Magnesium (Mg)__._.___.____ 26 2.14 36 2.96 41 3.37
Sodium and potassium (Na+
4 23 99 51 2.20 1.85
e TooiE | oiE oW 2
a ) 3 .
Chloride (Cl)_.. 11 40 1.13 29 .82
Fluoride (F)_.._ 1.0 . 1.0 .05 10 .05
Nitrate (NOs)___.. 22 .35 51 .82 44 .71
Dissolved solids._......_. - 349 [l 573 e 487 falee
Total hardness as CaCO3 262 eeeceoeoe 372 el 338 oo
Driller’s log, test well 33
ng;{' Depth Tl?gg;{’ Depth
(feet) (feet) (feet) (feet)
grag sang._1 ...................... g 15 ’(r}my st]md gnd g({ave] ............. i 20
andyredcley .. . . _______.___ 0 an-colored sand..__ . ________._. 24
Coarse-grained red send_ _ ... 2 12 || Coarse-grained sand and gravel.._ 4 28
%&fg tsand adud ge;e grz}lel. R i %g gglg-graéned walster sand.__.._...__ g gg
1te sand ans 2 avel ______ ana gravel___.______________
Red clay and pea gravel ________. 1 19 || Bird’s-eyeclay. ... . ..___.._.. 1
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GILLESPIE COUNTY

FREDERICKSBURG
Population in 1940: 3,544.
Source of information: Herman Rusche, assistant water superintendent, May 17,
1946.
Ownership: Municipal.
Source of supply: Four wells, 5 miles southeast of town, near the river.

Well 1. Drilled by Layne-Texas Co.; depth, 210 feet; diameter, 16 to 8%
inches; deep-well turbine pump and 7%-horsepower electric motor; static
water level, 42 feet below land surface Apr. 14, 1939; yield, 145 gallons a
minute, with a drawdown of 23 feet after 6 hours of pumping; temperature,
68° F.

Well 2. Drilled in 1935 by Layne-Texas Co.; depth, 39 feet; diameter, 8
inches, gravel walled to a diameter of 40 inches; well tested at 350 gallons
a minute; not used at present; static water level, 28 feet below land surface
Nov. 27, 1935.

Well 3. Drilled in 1939 by Layne-Texas Co.; depth, 260 feet; diameter, 15
to 12 inches; deep-well turbine pump and 20-horsepower electric motor;
yield, 550 gallons a minute, with drawdown of 9 feet after 9 hours of pump-
ing.

Well 4. Drilled in 1944 by Layne-Texas Co.; depth, 260 feet; diameter, 16
to 123 inches; deep-well turbine pump and 30-horsepower electric motor;
static water level, 51.27 feet below land surface Apr. 17, 1946; yield, 550
gallons a minute, with drawdown of 11 feet.

Pumpage: Average, 200,000 gallons a day.

Storage: Concrete ground reservoir, 300,000 gallons; elevated tank, 100,000
gallons. N

Number of customers: 802.

Treatment: None.

Analysts
[Collected May 17, 1946, pH: Well 1, 7.7; well 2, 7.4; well 3, 7.0, Analyzed by J. H. Rowley]
Well 1 Well 2 Well 3
Equiva- Equiva- . 1 Equiva-
Parts per lents Parts per Parts per
A per T lents per e lents per
million million million million million million
Siliea (8iO2) .- ..o ¥ 15 17 o
Iron (Fe)_ . _. . - T OO 12l 2.8 | e
Calecium (Ca)____ - 92 4. 59 96 4,79 121 6. 04
Magnesinum (Mg) 47 3.87 47 3.87 55 4, 52
Sodium (Na)____ 35 1.51 32 1.38 66 2.85
Potassium (K)________ R 7.8 .20 7.4 .19 10 .26
Bicarbonate (HCOs)..__...___ 358 5.87 357 5.85 412 6.75
Sulfate (SOs)- .- - 36 .75 36 .75 53 1.10
Chloride (CI).. - 117 3.30 120 3.38 192 5.42
Fluoride (F)____ 02 .2 .01 0 0
Nitrate (NOs)___ 14 23 15 .24 25 40
Dissolved solids. - ___..__...__ 578  |iicicaeaaas 583 . 827 oimeaaaoo
‘Total hardness as CaCOs..._. 423 |- 433 | i S

835237—49——5bH
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Driller’s logs

Tnecs” | Depth Thick: | popip
(feet) (feet) (foet) (feet)
Well 1
Unreported. . ceeoo . 80 80 || Yellowroek ... . _.._________ 5 162
Gravel___ 5 85 i Blueroek__________.________ 8 170
Lime____. 7 92 || Yellow and blue lime______ 5 1756
Yellow lime. . 28 120 || Gray and yellow lime 5 180
Yellow rock_._.______ 18 138 || Yellow sand rock_.___. 25 205
Gray and yellow rock._.__.______ 19 157 || Blueroek _ ________ ... 5 210
Well 3
6 6 || Gray lime_ 17 127
12 18 || Yellow lim 28 155
21 39 i 30 185
46 85 3 188
5 90 47 235
Hard limestone. 6 96 4 239
Gray limestone. 4 100 16 255
Yellowlime_______.____________._ 10 110 || Boneyecomb roc 5 260
Well 4
Surface soil. .o _..__________.___ 6 6 || Yellowlime_____________.._______ 30 157
£2Y ¢ Lo TS 12 18 || Pink rock.. - 18 175
Gravel ... 22 40 || Gray lime_ - 8 183
Redelay_ - oo oo 44 84 || Yellow lime_ N 47 230
Boulders and gravel. _______.__.___ 6 90 || Gray lime._ _ 5 235
Hard yellow lime_________________ 3 93 || Pink rock.__ - 1 236
Yellow and gray lime_____________ 9 102 || Creviee ..o 4 240
Graylime_____..___ .. ____.____ 25 127

HAMILTON COUNTY
FAIRY
Population in 1940: 117.
Source of information: M. E. Parks, Mar. 19, 1946.
Owner: M. E. Parks and others.

Source of supply: Well 100 yards northwest of M. E. Parks General Store; drilled
by W. L. Jones; depth, 400 feet; diameter, 6 inches; deep-well cylinder and

windmill.
Pumpage: No record.
Storage: Two elevated tanks, 5,000 and 7,500 gallons.
Number of customers: 10.
Treatment: None.
Analysis, well 1

[Collected Mar. 19, 1946. pH is 7.9. Analyzed by J. H. Rowley]

Parts Equiva- Parts | Equiva-

per lents per per lents per

million million million | million
Silica (8iOz)._ ... ___.._ 9.6 [ oo . Sulfate (SOy) 158 3.20
Iron (Fe) . 17 [eaeea. Chloride (C1) 52 1.47
Calecinm (Ca) .. 24 +  1.20 || Fluoride (F)_ 1.0 .05
Magnesium (Mg) - 14 1.15 {| Nitrate (NOs).. 2.2 .04
Sodium (Na)__.__ 158 6.85 || Dissolved solids 74 R
Potassium (K) ... 12 .31 || Total harduess as CaCOs3 118 |ocooooo

Bicarbonate (HCOs)_ - _._..._ 284 4.66
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HAMILTON
Population in 1940: 2,725.
Source of information: Charles Taylor, city secretary, Mar. 19, 1946.
Ownership: Municipal.
Source of supply: Lake on Two-Mile Creek 2 miles east of city, constructed about
1923; capacity, 1,614 acre-feet.
Pumpage: Average, 160,000 gallons a day.
Storage: Concrete reservoir one-half mile west of city limits, 120,000 gallons;
elevated tank, 100,000 gallons; elevated tank, 50,000 gallons.
Number of customers: 675.
Treatment: Chlorination.
Analysis of raw water

[Collected Mar. 19, 1946, pH is 8.0. Analyzed by J. H. Rowley]

Parts Equiva- Parts | Equiva-

per lents per per lents per

million | million million | million
Silica (8i02)- oo oo 7.8 |loce . Sulfate (SOg) .o eoeoooo 25 0. 5200
Iron (Fe)______ 022 | Chloride (Cl)_. 13 367
Calcium (Ca)_ . 59 2.945 || Fluoride (F)._. .2 011
Magnesium (Mg) 5.2 .428 |i Nitrate (NOs)- .5 .008
Sodium (Na)____.__ 9.4 .410 || Dissolved solids_____________. 226 |eccaeena
Potassium (K)._._.______..__ 4.8 .123 || Total hardness as CaCOs____. 160 |ocecmceaa

Bicarbonate (HCO3)._.__..._ 183 3.000
HICO

Population in 1940: 1,242,

Source of information: Roy Barnett, water superintendent, Mar. 19, 1946.
Ovwmership: Munieipal.

Source of supply: Two wells.

Well 1. Drilled; dept, about 1,200 feet, plugged back to 350 feet; diameter,
12 inches; deep-well double-acting cylinder and pump jack and electric
motor; temperature, 71° F.

Well 2. Drilled about 1915; depth, 335 feet; diameter, 7 inches; deep-well
turbine pump and 15-horsepower electric motor; yield, 140 gallons a
minute.

Average pumpage, in gallons a day

.L%Irl)uaty ......................
TUATY - e oo oioieeee August. ...
March 49, 000

October...__
November__. -
December. . oo

Storage: Conerete settling basin, 100,000 gallons; two standpipes, 75,000 gallons
each,

. Treatment: Aeration, coagulation, sedimentation, rapid sand filters, and chlorina~
tion.
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Analysis
[Collected Mar. 19, 1946. pH: Well 1, 7.4; well 2, 8.4. Analyzed by J. H. Rowley]

Well 1 (raw water) Well 2 (finished water)

Parts per | Equivalents | Parts per | Equivalents
million per million million per million

8ilica (Bi02) oo 18 . | & 2 S,
Iron (Fe).__.... 2.2 | . 06 e
Calcium (Ca).__ 70 3.49 6.1 0.304
Magnesium (Mg). 36 2.96 20 2.385
Sodium (N oo oo 20 89 1.477
Potassium (K)o 8.4 21 5.4 138
Bicarbonate (HCO3) 350 5.74 150 2. 452
Sulfate (804 .- 47 .98 49 1.020
Chloride (CI)_..__ 29 .82 29 . 818
Fluoride (F). .2 .01 .2 .011
Nitrate (NOz) . o ciiiicaes 0 0 .2 .003
Dissolved solids. ..o ... 405 | e e
Total hardness as CaCOs... ... ocoooao-. 27> J R PROU SR NN

HARDEMAN COUNTY
CHILLICOTHE
Population in 1940: 1,423.
Source of information: Earnest Tedmore, water superintendent, Sept. 20, 1946.
Ownership: Municipal.
Source of supply: Four wells. ‘
Well 1. Dug in 1917; depth, 80 feet; diameter, 18 feet; triplex cylinder pump
and electric motor: static water level, 40 feet below land surface; yield,
100 gallons a minute.
Well 2. Dug in 1921; depth, 75 feet; diameter, 20 feet; triplex cylinder pump
and electric motor; yield, 400 gallons a minute.
Well 3. Dug in 1929; depth, 50 feet; diameter, 8 feet; deep-well turbine pump
and electric motor; yield, 200 gallons a minute.
Well 4. Drilled in 1946; depth, 35 feet; diameter, 12 inches; deep-well turbine
pump and electric motor; yield, 35 gallons a minute.
Pumpage (estimated): 200,000 gallons a day in summer, 75,000 gallons a day in
winter.
Storage: Four concrete ground reservoirs, total capacity 150,000 gallons; two
elevated tanks, 50,000 gallons each.
Number of customers: 500.
Treatment: Chlorination.
Analysis, well 1

[Collected Sept. 20, 1946. pH is 7.4, Analyzed by C. B. Cibulka]

Parts Equiva- Parts | Equiva-
per lents per per |lents per
million | million million | million
26 3.99 || Sulfate (SOg) - -ooceeeaa o 62 1.29
W12 | Chloride (CI). 52 1.47
80 3.99 (| Fluoride (F).. .2 01
29 2.38 {| Nitrate (NO3) 51 .82
57 2.49 || Dissolved solids 528 ...
4.2 .11 || Total hardness as CaCOs____. 318  |ooooiooean
328 5.38
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QUANAH
Population in 1940: 3,767.
Source of information: C. Lacy, manager, Sept. 20, 1946.
Owner: Quanah Water Co.
Source of supply: Seven wells in 2 well fields—1 well field 8 miles north of town
and 1 well field 10%4 miles northeast of town along the Red River sand dunes.
Well field 8 miles north of town:

Well 1. Dug in 1924; depth, 62 feet; diameter, 5 feet; deep-well turbine

pump and electric motor; yield, 250 gallons a minute.
Well field 1014 miles northeast of town:

Well 1. Drilled in 1931 by Southern Union Gas Co.; depth, 100 feet;
diameter, 8 inches; deep-well turbine pump and electric motor; static
water level, 23 feet below land surface; yield, 100 gallons a minute.

“Well 2. Drilled in 1931 by Southern Union Gas Co.; depth, 100 feet;
diameter, 8 inches; deep-well turbine pump and electric motor; yield, 100
gallons a minute.

Well 3. Drilled in 1931 by Southern Union Gas Co.; depth, 100 feet;
diameter, 8 inches; deep-well turbine pump and electric motor; yield, 100
gallons a minute.

Well 4. Drilled in 1939 by the Southern Union Gas Co.; depth, 100 feet;
diameter, 8 inches; deep-well turbine pump and electric motor; yield, 100
gallons a minute.

Well 5. Drilled in 1939 by the Southern Union Gas Co.; depth, 100 feet;
diameter, 8 inches; deep-well turbine pump and electric motor; yield, 100
gallons a minute. .

Well 6. Drilled in 1939 by Southern Union Gas Co.; depth, 100 feet;
diameter, 8 inches; deep-well turbine pump and electric motor; yield, 100
gallons a minute.

Pumpage: 500,000 to 600,000 gallons a day in summer, 300,000 to 450,000 gallons
a day in winter,

Storage: Ground reservoir, 500,000 gallons; elevated tank, 125,000 gallons.

Number of customers: 1,200.

Treatment: Chlorination.

Analysis of composite sample
[Collected Sept. 20, 1946. pH is 7.4. Analyzed by C. B. Cibulka]

Parts | Equiva- Parts | Equiva-’
per lents per per lents per
miilion | million million | million
Silica (8i02) ..o oo 16 |- Sulfate (SO4) - ... 332 6.91
Iron (Fe).__ ... ... 17 P Chloride (CI) .o ..._....____ 28 .79
Calcium (Ca). . 167 8.34 (| Fluoride (F)_.. 0
Magnesium (Mg) 33 2.71 || Nitrate (NOs)__. 38 61
Sodium (Na)__._ 3 1.49 || Dissolvedsolids_._______ 809 | .
Potassium (K) . _ 4.0 .10 || Total hardness as CaCO 5172 .
Bicarbonate (HCOs) ... ....__ 264 4.33
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Driller’s log, well 1—10% miles northeast of Quanah
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T};ég;{ Depth Trll]éscf Depth

(feety | tfeet) (feet) | (feet)
Surface soil. ... _________..____ 2 2 || Brown clay 5 64
Sandy clay.- .. 3 5 |l Blueelay... 2 66
Yellow sand.. 7 12 || Brown clay 7 73
Brown sand.__ 3 15 || Blue rock__ 1 74
Gray water sand. _.._______ 5 20 || Brown clay - 2 76
Gray water sand and gravel_____. 14 34 || Blueclay... ... _._______.____ 8 84
Roek. ... ... 2 36 || Brown clay 2 86
Sand and gravel._ 4 40 {| Blueclay___ 2 88
‘Gray sand and cla; 6 46 || Brown clay 7 95
Blueclay ....._._ 5 51 || Gypsum roc 3 98
Brown clay..... 5 56 || Redelay..._... 2 100
Gypsumrock__________.._._.______ 3 59

Population in 1940: 3,051.

HASKELL COUNTY
HASKELL

Source of information: J. Belton Duncan, city secretary, Mar. 17, 1944,

Ownership: Municipal.

Source of supply: Five wells.
Well 1. Three and one-half blocks south of courthouse; dug in 1906; depth,
20 feet; stand-by well.
Well 2. Three and one-half blocks south of courthouse, just north of well 1;
dug in 1906; depth, 20 feet; stand-by well.
Well 3. Three blocks west and 9% blocks north of northwest corner of court-
house square; dug in 1926; depth, 36 feet; diameter, 20 feet; centrifugal
pump and electric motor.
Well 4. One-half block south and one-half block west of southeast corner
of courthouse square; dug by Mart Clifton in 1928; depth, 28 feet; diam-
eter, 20 feet; centrifugal pump and electric motor, capacity, 400 gallons a
minute; static water level, 19 feet below land surface on Mar. 17, 1944.
Well 5. One-half block south of southeast corner of courthouse square;
dug by Mart Clifton in 1928; 28 feet, diameter, 20 feet; centrifugal pump
and electric motor, capacity 400 gallons a minute; static water level, 19
feet below land surface on Mar. 17, 1944.
Pumpage (estimated): Average, 500,000 gallons a day.

Storage: Elevated tank, 159,000 gallons.

Number of customers: 540.
Treatment: None.

[Collected Mar. 17, 1944, pH is7.6. Analyzed by J. H. Rowley]

Analysis, well §

Parts Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million

Silica (8102).. ..o b R I, Sulfate (SOs) . .o..oo_____ 251 5.23

Tron (Fe)...___. .02 .--- || Chiloride (Cl)--. 365 10.29

Calcium (Ca)-._ 151 7.54 }| Fluoride (F)___. 1.2 .06

Magnesium (Mg) 92 7.57 || Nitrate (NO3) - cccnmoeoeaeaae 177 2.85

odfum (Na)__..__.. 221 9.60 || Dissolved solids. .._._..—..__. 1,490  |eoooooo.

Potassium (K) 10 .26 || Total hardness as CaCOs-_.._ 756 |ececcceaoe
Bicarbonate (HCOs) ... 399 6. 54
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ROCHESTER

Population in 1940: 611.

Source of information: J. A. Hudspeth, water superintendent, Mar. 24, 1944.

Ownership: Municipal.

Source of supply: Well at east side of elevated tank; dug in 1926; depth, 54 feet;
diameter, 12 feet; deep-well turbine pump and 15-horsepower electric motor,
pump set at 35 feet; static water level, 15 feet below land surface on Mar. 24,
1944; static water level reported 46 feet below land surface when dug; yield,
350 gallons a minute in 1944.

Storage: Elevated tank, 55,000 gallons.

Number of customers: 140.

Treatment: None.

Analysis
[Collected Mar. 24, 1946. pH is 7.6. Analyzed by J. H. Rowley]
Parts | Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million
Silica (Si02)oooccaoee o 21 .o Sulfate (SOy4) 59 1.23
Iron (Fe)._______ 4 Chloride (C). 43 1.21
Calcium (Ca)._ . 75 3.74 || Fluoride (F)__ .6 .03
Magnesium (Mg) .. 17 1.40 || Nitrate (NOs3) - 129 2.08
Sodium (Na)._.... o107 4.73 || Dissolved solids____..____._.. 623 | e
Potassiom (K)___._.._.__..._. 5.2 .13 || Total hardness as CaCO3)-... 257 |ececceeea
Bicarbonate (HCO3) ... 333 5.46
Driller’s log
Thick- Thick-
Depth Depth
ness ness
(feet) | (fect) (fecty | (feet)
Surface soil. oo .. 4 4 (| Sand and gravel (water)....._~... 8 54
Silt, sand and gravel (dry)......-. 42 46 || Red bedS-ceeoccommoracccccmeccefeccmnaas 54

RULE

Population in 1940: 1,195.

Source of information: J. Ben Sellers, water superintendent, Mar. 20, 1944,

Ownership: Municipal.

Source of supply: Well at elevated tank; dug by D. H. Head in 1923; depth, 45
feet; diameter, 18 feet, curbed with concrete block 8 by 8 by 14 inches; centrifugal
pump and 30-horsepower electric motor; static water level, 32.0 feet below land
surface on Mar. 20, 1944; static water level reported about 28 feet when dug;
drawdown 8.5 feet after pumping 445 gallons a minute for 83 minutes on Mar.
21, 1944.

Pumpage: Average, 96,000 gallons a day in 1943.

Storage: Elevated tank, 55,000 gallons.

Number of customers: 285.

Treatment: None.
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Analysis
[Collected Mar. 21, 1944, pH is 7.8, Analyzed by J. H. Rowley]
Parts Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million

Silica (8i0g) - coeoo . b R Sulfate (804) oo 57 1.19
Tron (Fe)____.__.___ - W05 Chloride (ClI) ... 73 2.06
Calcium (Ca) _______ - 91 4,54 || Fluoride (F)___.. .4 .02
Magnesium (Mg).__ R 24 1.97 || Nitrate (NOs)_._.. 152 2.45
Sodium (Na)__.__.__ - 114 4.97 || Dissolvedsolids._____________ N7 fecceeaooao
Potassium (K). ... - 6.6 .17 || Total hardness as CaCOj__.._ 326 ...

Bicarbonate (HCOa) ......... 362 5.93

HOOD COUNTY

GRANBURY
Population in 1940: 1,166.
Source of information: Jack Brown, city secretary, Aug. 13, 1942,
Ownership: Municipal.
Source of supply: Four wells.
Well 1. Drilled; depth, 175 feet; diameter, 6 inches; deep-well turbine pump
and 10-horsepower electric motor; yield, 75 gallons a minute.
Well 2. Drilled in 1933 by J. Hall; depth, 160 feet; deep-well turbine and
7%-horsepower electric motor; yield, 65 gallons a minute.
Well 3. Drilled in 1939 by Carlisle & Miller; depth, 685 feet; diameter, 10
to 6% inches; deep-well turbine pump and electric moto:; yield, 75 gallons
a minute.
Well 4. Drilled in 1940 by C. H. Stoner; depth, 176 feet; diameter, 10 to 8
inches; deep-well turbine pump and electric motor; yield, 75 gallons a

minute.
Average pumpage, in gallons a day
1941 1942 1941 1942 1941 1942
158, 000 126,000 | 137,000 || September____
157,000 _| 137,000 | 137,000 || October_._____
135, 000 148,000 | 201,000 || November_ ___
156, 000 166,000 |- ... December.._..

Storage: Concrete ground reservoir, 200,000 gallons; standpipe, about 100,000
gallons.

Number of customers: 300.

Treatment: Hypochlorination.

Analysis, well 3
{Collected Aug. 13, 1942. Analyzed by B. Irelan]

Parts | Equiva- Parts | Equiva-
per lents per per lents per
million | million million | million

Iron (Fe) ... ... ... 0.08 |__.______ Sulfate (SO04) «coooceo oo 84 1756

Caleium (Ca)________ 2.9 0.14 || Chloride (CD)...___.._ 41 1.16
Magnesium (Mg) .8 .06 || Nitrate (NOs) 0 0

Sodlum and potassium Dissolved solids 574 | .

................... 216 9.38 |! Total hardness as CaCO;._.. 10 |ooeeiee

Bxcarbonate (HCO3) . ... 406 6.67
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Driller’s log, well 3

Thick- Thick-
ness l?[eptt)h ness %2231
(feet) e (feet)
6 6 25 420
19 25 || Gray lime__ 6 426
Quicksand 8 33 || Water sand. 21 447
Hard lime. 10 43 || Blue limesto; 3 450
Gray shale__ 26 69 || Water sand._. 7 457
Sandy lime.. 29 98 || Lime and sand. 8 465
Water sand. 77 175 || Blue shale_.__ 19 484
Gray shale_ _ 7 182 {| Water sand.__ 14 408
Red shale___ 26 208 || Blue shale.... 10
Blue shale_.. 2 210 || Black shale... 2 510
Red shale... 35 245 || Water sand___ 14 524
Blue shale_____ 5 250 || Hard shale._. 24 548
Yellow shale____ 49 209 || Water sand... 6 554
Brown lime___ 15 314 || Blue shale____ 93 647
Yellow shale 26 340 || Water sand. 25 672
Blue shale 51 391 || Blueshale .. ._..._....... 13 685
Limestone 1 395
LIPAN

Population in 1940: 300.

Source of information: Otis Tipton, operator, Nov. 1945.

Owner: David Pope.

Source of supply: Well 1% miles east of Lipan; dug several years ago; depth, 50
feet; diameter, 5 feet; two deep-well cylinders and pump jacks; static water
level, 28 feet below land surface; yield, 40 gallons a minute.

Pumpage (estimated): 12,000 gallons a day.

Storage: Elevated tank, 20,000 gallons.

Number of customers: 63.

Treatment: None.

Analysts, well 1
[Collected Nov. 1945. pH is 7.0. Amnalyzed by C. B. Cibulka)

Parts Equiva- Parts Equiva-
per lents per per lents per
. million | million million || million
Silieia (S102) .. .oceeeoa . | [ I Sulfate (SOg) oo 23 0.48
Iron (Fe)...._. 10 . Chloride (Cl)...- 25 .71
Caleium (Ca).___. 117 5.84 || Fluoride (F).__. .4 .02
Magnesium (Mg) 16 1.32 | Nitrate (NOs).-- 45
Sodium (Na)__ 12 .52 1| Dissolved solids_._..__. 477
Potassium (K)_ 4.4 .11 || Total hardness as CaCO: 358
Bicarbonate (H 357 5.85

JACK COUNTY

BRYSON
Population in 1940: 806.
Source of information: W. L. McCloud, water superintendent, Sept. 21, 1946.
Ownership: Municipal.
Source of supply: Eight wells
Well 1. Drilled in 1937 by Layne-Texas Co.; depth, 240 feet; diameter,
7 inches; deep-well cylinder and pump jack and 3-horsepower electric
motor; static water level, 129 feet below land surface; yield, 6 gallons a
minute.
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Source of supply—Continued

Well 2. Drilled in 1937 by Layne-Texas Co.; depth, 249 feet; diameter,
7 to 5% inches; deep-well eylinder and pump jack and electric motor;
yield, 4 gallons a minute.

Well 3, Drilled in 1937 by Nathan Harlan; depth, 235 feet; diameter,
5% inches; deep-well cylinder and pump jack and 3-horsepower electric
motor; yield, 6 gallons a minute.

Well 4. Drilled in 1938 by Mr. Pace; depth, 235 feet; diameter, 7
inches; deep-well eylinder and pump jack and 3-horsepower electric motor;
yield, 5 gallons a minute.

Well 5. Drilled in 1938 by Mr. Pace; depth, 235 feet; diameter, 7
inches; deep-well cylinder and pump jack and electric motor; yield, 6
gallons a minute.

Well 6. Drilled in 1938 by Mr. Pace; depth, 235 feet; diameter, 5
inches; deep-well cylinder and pump jack and electric motor; yield, 6
gallons a minute.

Well 7. Drilled in 1946 by W. L. Thedford; depth, 300 feet; diameter
5% inches; deep-well cylinder and pump jack and electric motor; yield,
8 gallons a minute.

Well 8. Drilled in 1946 by W. L. Thedford; depth, 250 feet; diameter,
5% inches; pump not installed; yield on test, 10 gallons a minute.

Pumpage: Average, 35,000 gallons a day.

Storage: Ground reservoir, 50,000 gallons; elevated tank, 50,000 gallons.
Number of customers: 156.

Treatment: Chlorination.

Analysts
[Collected Sept. 21, 1946, pH: Wells 1 and 3 each 7.8; well 6, 7.4. Analyzed by C. B. Cibulka]
Well 1 Well 3 Well 6
Equiva- Equiva- Equiva-
Parts per Parts per Parts per
Py lents per + lents per iy lents per
million million million million million million
Silica (Si02) .o . 80 |ooeiieas b5 S P b S S P,
Iron (Fe).... 4.3 |- EL)) B 02 (R
Caleium (Ca) 10 0. 50 19 0.95 18 0.90
Magnesium (M 3.3 .27 6.2 .51 8.3 68
Sodium (Na)_._.. 3256 14.15 309 13.45 193 8.39
Potassiom (K)__._.__.__..____ 23 . 59 21 .54 15 38
Bicarbonate (HCO3) 414 6.79 476 7.80 372 6.10
Sulfate (SOs) - . 148 3.08 148 3.08 90 1.87
Chloride (CI)_. 196 b.53 158 4.46 80 2.26
Fluoride (F). 1.4 .07 1.0 .05 1.4 .07
Nitrate (NO3) . 2.2 .04 3.5 .06 3.2 .05
Dissolved solids._.... oo 125:) R VO 121 R R, (507 S
Total harduess as CaCOs-_... 38 |ocemccae- i J DR 4 R PR
Drillers’ log, well 1
Thick- Thick-
Dess Dfeptth ness ]?feptt)h
(feety | (feet) (feet) | ¢®!

Surface s0il- .. o oo eeaae 2 2 || Sandy lime. ..o coeeoeeao 9 108

edsand._.. .. .. ... .. 5 7l Sand. oo eeaee 7 115
Yellowelay_ ..o oo .. 30 37 || Sandyshale. .. ... <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>