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ABSTRACT

This report gives a summarized description of the public water supplies
in 53 counties of central and north-central Texas, extending from the southern
boundaries 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 cf wells, including drillers' logs; character of the pump
ing equipment; yields of the wells and records of water levels, where they
are 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 consumption of
ground water per community is small. Only eight 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, occur in rocks that range in age from Cambrian to
Quaternary. For convenience in summarizing the sources cf 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 sand
stone member of the Riley formation and the Ellenberger p;roup, the two oldest
productive ground-water reservoirs in the State. In Area B, with a few excep
tions, little or no ground water suitable for public supplies is available.
The Pennsylvanian and Permian rocks that cover most of the area yield 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 public
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 of the ground-water supplies range from 125 to 2,610 parts per
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 public supplies obtained from surface
water are filtered and given further treatment which alters the chemical char
acter 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.
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PUBLIC WATER SUPPLIES IN CENTRAL AND NORTH-CENTRAL TEXAS
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R. W. Sundstrom, W. L. Broadhurst, and Mrs. B. C. Dwyer

July 1947

INTRODUCTION •

Extent of region and scope of report

This is the third in a series of reports prepared by the Texas State Board
of Water Engineers in cooperation with the United States Geological Survey
giving summarized descriptions of the public water supplies throughout Texas.
The first report, in two 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). 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 water-supply systems
had a population of 657,116 in 1940. The total amount of water used by them
averages about 79,000,000 gallons 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
eight cities of more than 5,000 population (Brady, Cleburne, Denton, Gainesville,
Kerrville, Taylor, Vernon, and Weatherford) use ground water exclusively for
public Bupply. 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 systems. Most of the communities
throughout the State originally used ground water; some still use the original
source cf supply, some have developed additional sources of ground water, and
others have changed from inadequate supplies of ground 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 treatment of the water; and chemical analyses of the water.
Where ground water is used the following is also given: records of wells,



r

r

r

I

r
r

r

r

r

r

r

r

r
r

r

r

- 2 -

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 very 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, and for
such localities the information given is necessarily incomplete. The avail
ability of this information is very important, particularly in areas where the
withdrawals from underground supplies are approaching the limits of safety or
where enormous increases in withdrawals are anticipated.

Acknowledgments

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 Beard of Water Engineers. Most of the field work was done by R. W.
Sundstrom and W. L. Broadnurst, who were assisted by J. H. Dante, D. B. Knowles,
W. C. Rasmussen, W. 0. 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 investigations 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.

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 Cambrian to Quaternary.
From older to younger the members, formations, 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 of discussing the sources of water for public supply, the
region has been divided into four areas - A, B, C, and D (see map).

The Hickory sandstone member of the Riley formation furnished supplies to
Eden and Brady in the southwestern part of the region, and the Ellenberger group
is believed to furnish 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
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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 Pennsylvanian and the
Permian rocks that are sources of ground-water supplies dip westward beneath
younger formations. Five towns—Bryson, Jacksboro, Mercury, Nocona, and
Rochelle—obtain rather small quantities of water from sands in the Pennsylvanian
formation; and 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, furnish water for

P practically all the public supplies in Area C and for nearly two-thirds of the
I public supplies that are obtained from ground water in the region. The Travis

Peak strata crop out in an irregular pattern along the western boundary of Area
m C and the southern boundary of Area B. The Paluxy sand appears in irregular

outcrop east of the Travis Peak outcrop from Coryell County northward 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, Grandview 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 surface; 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 quantities
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
probable geologic member, formation, or group of formations from which the
supplies are obtained:

Municipalities served by ground water and the probable water-bearing
unit from which the water is drawn.

MS£l£iP?lA£Z Probable water-bearing unj t

P Alvaraclo Trinity group
Arlin^on Trinity group

m Baird Trinity group
Bartlett Trinity group
Belton Trinity group
Bertram Trinity group
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Municipalities served by ground water and the probable geological
unit from which the water is drawn (continued).

Municipality

Blanco

Blanket

Brady

Bryson
Burkburnett

Burleson

Burnet

Chillicothe

Cleburne

Clifton

Clyde
Coleman

Copperas Cove
Cranfills Gap
Cross Plains

Crowell

Decatur

De Leon

Denton

Desdemona

Dublin

Eden

Electra

Evant

Everman

Fairy
Florence

Fredericksburg

Gainesville

Gatesville

Georgetown

Glen Rose

Godley
Goldthwaite

Goree

Gorman

Granbury
Grandview

Granger

Handley
Haskell

Hico

Holland

Hutto

Probable water-bearing unit

Recent stream deposits
Trinity group
Hickory sandstone member of

Riley formation
Cisco group

Trinity group
Ellenberger group

Trinity group
Trinity group
Trinity group
Recent stream deposits
Trinity group
Trinity group
Trinity group
Seymour formation (?)

Trinity group
Trinity group
Trinity group
Trinity group
Trinity group

Hickory sandstone member of
Riley formation

Recent stream deposits
Trinity group
Trinity group

Trinity group
Trinity group
Ellenberger group

Trinity group

Trinity group

Edwards limestone

Trinity group
Trinity group

Trinity group

Seymour formation

Trinity group

Trinity group

Woodbine sand

Trinity group

Trinity group -

Seymour formation
Trinity group

Trinity group

Edwards limestone
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Municipalities served by ground water and the probable geological
unit from which the water is drawn (continued).

Municipality

Iredell

Jacksboro

Jarrell

Joshua

Junction

Kerrville

Knox City

Lipan
Lometa

Manor

Mansfield

Melvin

Mercury
Meridian

Merkel

Miles

Morgan
Muenster

Mullin

Munday

Nocona

Oglesby
Ovalo

Pflugerville

Quanah

Rising Star
Rochelle

Rochester

Rogers
Round Rock

Rule

Saint Jo

Seymour
Sipe Springs
Stephenville

Taylor
Thrall

Tuscola

Probable water-bearing unit

Trinity group

Canyon group
Edwards limestone

Trinity group

Trinity group
Seymour formation

Trinity group
Trinity group

Trinity group
Woodbine sand

Recent stream deposits
Strawn group
Trinity group
Clearfork group
Clearfork group
Trinity group
Trinity group
Trinity group
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
Trinity group

Trinity group
Recent stream deposits
Recent stream deposits
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Municipalities served by ground water and the probable geological
unit from which the water is drawn (continued).

Municipality Probable water-bearing unit

Valley Mills t Trinity group
Valley View ' Trinity group
Vernon Seymour formation( ?)

Walnut Springs Trinity group
Weatherford Trinity group
West Vernon Seymour formation (?)

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 under
lain 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 average 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 average of more than 6,000,000 gallons a day from Lake
Wichita on Holliday 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. Brownwood 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 water resources laboratory
of the Geological Survey, U. S. Department of the Interior, Austin, Texas.
The samples were collected in gallon pyrex bottles by the Geological Survey and
Texas State Board of VJater 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.




















































































































































































































































































































































































































































































