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PUBLIC WATER SUPPLIES IN EASTERN TEXAS

By R. W. Sunpstrom, W. W. Hastings, and W. L. BROADHURST

s ABSTRACT

This report gives a summarized description of the public water supplies in 77
counties of eastern Texas, extending from the Louisiana boundary to a north-
south line approximately along the ninety-seventh meridian. It gives the avail-
able data as follows for each of 323 communities: The population of the commu-
nity; the name of the official from whom the information was obtained; the owner-
ship of the waterworks, whether private or municipal; the source of supply,
whether ground or surface water; the amount of water consumed; the facilities for
storage; the number of customers served; the character of the chemical and sani-
tary treatment of the water, if any; and the chemical analyses of the water.
Where ground water is used the following is also given: Records of wells, including
drillers’ logs; character of the pumping equipment; yield of the wells and water
level records where they are available.

The communities served by these publie supplies had a population of 1,683,527
or about 26 percent of the population of the State in 1940.

Of the 323 public supplies, 273 are obtained from ground water, 46 from surface
water, and 4 from a combination of both. The total amount of water used for
public supply in the region averages about 157,000,000 gallons a day. Of this
amount about 92,000,000 gallons is obtained from ground water and abouf
65,000,000 gallons from surface water. .

The entire region lies within the Gulf Coastal Plain. The rocks that cover it
are composed chiefly of alternating layers of sand, gravel, sandstone, limestone,
clay, and shale, ranging in geologic age from Lower Cretaceous to Quaternary.
Among the more important aquifers are the following: the basal sands of the
Trinity group (called Travis Peak formation in central Texas and basal sands of
the Trinity group in northeast Texas and referred to in this report as the Trinity
sand), the Paluxy sand also of the Trinity group; the Woodbine sands of Upper
Cretaceous age; sands of the Wilcox group, the Carrizo sand, the Queen City sand
member of the Mount Selman formation, the Sparta sand, sands of the Yegua
formation, the Catahoula and Qakville sandstones, sands of the Lagarto clay, and
the Goliad and Willis sands of Tertiary age; and the Lissie formation, sands of the
Beaumont clay, terrace deposits and Recent alluvial sands of Quaternary age.

For the-purpose of discussing water-supply conditions and the relation of the
geology to the ground water, the region has been divided into areas A, B, C, D,
and E. (Seefig. 1.) In area A all the ground water used for publie supply is ob-
tained from the Trinity, Paluxy, and Woodbine sands. The Trinity sands are the
deepest, and wells drawing from these sands range from a depth of about 1,000
feet along the west edge of the area to more than 3,000 feet along the east edge.
The Paluxy sand usually lies 400 to 800 feet above the Trinity, and the Woodbine

*sands several hundred feet above the Paluxy. In area B, with the exception of a
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2 PUBLIC WATER SUPPLIES IN EASTERN TEXAS

few localities, little or no ground water suitable for public supply is available. Of
the 50 public supplies in the region using surface water, 88 are in this area. In
area C, the sands of the Wilcox group are the most important source of ground
water, except in the southeastern part where the Carrizo sand is the principal
source of supply. In area D the Sparts sand, sands of the Yegua formation, the
Catahoula and Oakville sandstones, and sands of the Lagarto clay are the sources
of ground-water supply. In area E, which is adjacent to the Gulf Coast, the prin-
cipal sources of ground water are the Goliad and Willis sands, and the sands of the
Lissie formation and of the Beaumont clay. The total pumpage from these sands
for public supply and for industrial use in the area reached an average of about
150,000,000 gallons a day in 1943.

Most of the public supplies obtained from surfage water in eastern Texas are
filtered and frequently are given further treatment, which alters the chemical
character of the water. Only a few of the ground-water supplies receive any
treatment. The iron is usually less than 0.2 parts per million. The calcium and
magnesium content is generally somewhat higher in the southern part of the region
than it is in the northern part. Calecium and magnesium are not the major basic
constituents, however, and the quantity of the magnesium is usually much smaller
than the calcium. Sodium and potassium are the principal basic constituents
in most of the water. Bicarbonate is the principal acid constituent in most of the
ground water, particularly the water obtained from the deeper water-bearing
sands. Sulfate is less than 250 parts per million in most of the public supplies.
The chloride content of the water varies widely, but in most cases is comparatively
low. ~ In a few supplies sodium chloride occurs in such concentration as to be
unsuitable for some industrial purposes. Nitrate is generally low in east Texas
water. Fluoride is less than one part per million in most of the water, both surface
and ground water. Total dissolved solids are less than 1,000 parts per million
in more than 90 percent of the water. Approximately 75 percent of the people
in east Texas use water with a hardness of less than 60 parts per million. The
hardness averages 88 parts per million in surface supplies, and 80 parts per million
in ground-water supplies.

INTRODUCTION
EXTENT OF AREA AND SCOPE OF REPORT

This report gives a summarized description of public water supplies
in eastern Texas from the Louisiana border westward to an irregular
line that follows the west boundary of the following counties, listed
from north to south: Grayson, Collin, Dallas, Ellis, Hill, McLennan,
Falls, Milam, Lee, Bastrop, Fayette, Lavaca, and Jackson. The line
is approximately along the ninety-seventh meridian. (See fig. 1.)

The need for certain basic data in the study of quantitative and
qualitative problems of public water supply has long been apparent.
This has been brought into sharper focus in Texas in recent years
by the great increase in the demands for water for the public and
industrial supply. The phenomenal growth of many Texas cities
has resulted in the need from time to time for expanding or rebuilding
the waterworks systems. At the start, most of the municipalities
used ground water and most of them still use it. Some of them still,
use the original source of supply, some have developed additional

-
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4 PUBLIC WATER SUPPLIES IN EASTERN TEXAS

sources of ground water, and others have replaced inadequate supplies
of ground water with surface water.

This report gives in condensed form the available data for each
municipality as follows: Population of the community; name of the
official from whom the information was obtained; ownership of the '
waterworks, whether private or municipal; source of supply, whether
ground water or surface water; amount of water consumed; facilities
for storage; number of customers served; character of the chemical
and sanitary treatment of the water; and chemical analyses of the
water. Where ground water is used the following is given: Records
of wells, including drillers’ logs; character of pumping equipment;
yield of the wells and water-level records where they are available.
Unfortunately many of the municipalities have kept very poor records
and sometimes no records at all, and the information given for such
municipalities necessarily is incomplete. The lack of data regarding
the amount of water pumped and the resulting changes in the water
level or artesian pressure in the wells since they were drilled is partic-
ularly unfortunate. Such information is of vital importance, and
the lack of it is often the cause of serious trouble, particularly in
areas where the draft on the underground supplies approaches the
limits of safety.

The public water supplies described are distributed over 77 counties
having an area of 62,769 square miles, which is nearly 24- percent of
the total area of the State. The places supplied have a total popula-
tion of 1,683,527, or a little more than 26 percent of the total popu-
lation of the State, according to the 1940 census. The total amount
of water pumped by these communities averages about 157,000,000
gallons a day. Of this amount about 92,000,000 gallons is obtained
from ground water and about 65,000,000 gallons from surface water.
Ground water is used at 273 localities, surface water at 46, and a
combination of ground and surface water at 4.

This publication has been prepared during the course of a coopera-
tive ground-water study in Texas by the Geological Survey, United
States Department of the Interior, and the Texas State Board of Water
Engineers.
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W. N. White, principal engineer in charge. Most of the analyses of
water were made in the laboratory of the Geological Survey at Austin
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the logs published in this report, data on pumping tests, and water-
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GROUND WATER

It is not within the scope of this report to discuss the more complex
details of the occurrence of ground water in each locality; and the
review that follows is brief and general. In many parts of the area,
however, detailed studies of the geology and ground-water resources
have been made and reports have been issued. The reader is referred
to the bibliography on pages 18-19 for a list of such reports.

The entire region lies within the Gulf Coastal Plain. The rocks
that cover it are composed chiefly of alternating layers of sand, gravel,
sandstone, limestone, clay, and shale, ranging in geologic age from
Lower Cretaceous to Quaternary. Among the more important aqui-
fiers are the following: The basal sands of the Trinity group of Lower
Cretaceous age (called Travis Peak formation in central Texas and the
basal sand of the Trinity group in northeast Texas and referred to
in this report as the Trinity sand), the Paluxy sand also of the Trinity
group; the Woodbine sand of Upper Cretaceous age; sands of the
Wilcox group, the Carrizo sand, the Queen City sand member of the
Mount Selman formation, the Sparta sand, sands of the Yegua
formation, the Catahoula and Oakville sandstones, sands of the
Lagarto clay and the Goliad and Willis sands of Tertiary age; and the
Lissie formation, sands of the Beaumont clay, terrace deposits and
Recent alluvial sands of Quaternary age. Each of these units has an
" outcrop area from which it dips beneath younger formations to increas-
. ingly greater depths. In most of the region the dip is toward the east

or southeast. In a relatively small area on the west flank of the
Sabine uplift in Harrison, Marion, Gregg, and Rusk Counties the dip is
toward the west or northwest.

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

Area A—In area A, all the ground water used for public supply is
obtained from the Trinity, Paluxy, and Woodbine sands. Throughout
this area the Trinity sands lie at considerable depth beneath the sur-
face. Along the west edge of the area wells in the Trinity are about

754993 —48——2 o
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1,000 feet deep at Crawford, in McLennan County; 1,400 feet at
Aquilla, 1,280 to 1,575 feet at Whitney, 1,784 feet at Hillsboro, and
1,835 feet at Itasca, in Hill County; 2,508 feet at Midlothian, in Ellis’
County; and 1,500 feet at Whitesboro, in Grayson County. Farther
east they are much deeper; for example, 3,633 feet at Garland, in
Dallas County; 2,950 feet at Waxahachie, in Ellis County; and about
3,300 feet at Hubbard, in Hill County. As the sands become deeper
and the distance to the outcrop increases, the mineral content of the
water usually increases, although exceptions to this general rule are
frequent. The well at Hubbard, in Hill County, reported to have
reached the Trinity sands at a depth of about 3,300 feet, flowed
salty water. However, at Garland the well to the Trinity sands,
3,633 feet deep, yields satisfactory water for the public supply.

Water in the sands is under artesian pressure throughout the area,
and in many localities the wells flowed when drilled. In localities
where withdrawals have been large the artesian pressure has declined
considerably. The maximum decline in the area centers around
Dallas, where in 1926 one of the city wells is reported to have had a
flow of 700 gallons a minute. The static water level in a nearby well
is now more than 80 feet below the surface.

The Paluxy sand, which usually lies 400 to 800 feet above the
Trinity, has not been used extensively as a source of public water
supply but is heavily drawn upon for industrial supply at Dallas.. In
most of the area the Paluxy sand does not furnish large quantities of
water to wells, and the pumpage from it is not large. In several cities
water from the formation has been used in conjunction with water
from the Trinity and Woodbine sands.

The Woodbine sand is encountered several hundred feet above the
Paluxy sand and because of its shallower depth is used extensively
for public water supply in the area from Hill County north, expecially
for the medium and smaller towns; and also in the eastern part, of the
area where the Trinity sand is very deep and probably contains salty
water. In localities where wells to the Woodbine sand have been
pumped heavily there has been a large decline in the water levels.

The following table lists the mum(upahtles in area A that ebtain
their public supplies from ground water and gives the probable water-
bearing formation or group of formations from which the water is
drawn.

Municipality . Probable water-bearing formation
Abbotbae e Trinity sand.
Amneoo oL Woodbine sand.
Aquilla e e e Trinity sand,
Barry. e ——aee ‘Woodbine sand,
Bells. oo Do
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Muniecipality—Continued Probable water-bearing formation
Blue Ridge- - - ccmvcceeeeee Woodbine sand.
Bonham. oo Do.
Brandon e e oo Do
Bynum._.__ oo Do
Carrollton . ..o Do.
Celin® oo oo Paluxy and Woodbine sands, '
Chilton . e e e Trinity sand.
China Spring. .- oo Do.
Collinsville v oo Paluxy sand.
Crandall___ . _______________ Woodbine sand.
Crawford. . oo Trinity sand.
Dallae e e Do.
Dodd City e e Woodbine sand.
Eetore e Do.
7 1o e Trinity sand.
Emhouse- .o e Woodbine sand.
Ennis. oo Do.
Ferris. oo Do
Forney. e Do.
Forreston e e Do.
FriSCOm e e Paluxy sand.
Frosto - oo \ Woodbine sand.
Garland_ __ .. Trinity and Woodbine sands.
Grand Prairie. v Woodbine sand.
GURtOT - e Do.
Hewitb- o oo Trinity sand.
HillsboTo - oo oo Trinity, Paluxy, and Woodbine sands,
Honey Grove. ..o ______. Woodbine sand.
HoWe o o Do
Irene. . mono. e ———— Do
Irving - v e e Do.
Ttaly o o oo Do. i
Ttase o oo Trinity and Woodbine sands.
Ladonia_ . .. Woodbine sand.
Lancaster. - - woeooeo . Do.
Leonard. .o Do.
Leroy -« e e Trinity sand.
Lorena. e oo Do.
Lot e e e Do.
McGregore we oo Do.
McKinney . oo Trinity and Woodbme sands.
Malone . - oo Trinity sand.
Melissat_ - o v oo e Woodbine sand.
Mertens . - oo Do.
Mesquite.. ... ... __ Do.
Midlothian. _ .___.________.__ Trinity and Woodbine sands.
Milford . - - wo oo Trinity sand.
Moody. - ew e Do.
Palmer. ... Woodbine sand.
Princeton.. .. . . Do.
Prosper- - oo Do
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Municipality—Continued Prabable water-bearing formation
Richardson_________________ Woodbine sand.
Rockwall . __________________ Paluxy and Woodbine sands.
Ross o ._. Trinity sand.
Savoy - . Woodbine sand.
Seagoville_ . ________________ Do.
Sherman___ ________________ Trinity and Woodbine sands.
Speegleville_ ______ e Trinity sand.
Tom Bean__________________ Woodbine sand.
Trenton_ _ .. _____._______ Do.
Van Alstyne_ .. _____.________ Do.
Waxahachie_________________ Trinity and Woodbine sands.
Westo oo Trinity sand.
Whitesbore_________________ Do.
Whitewright . _____________ Woodbine sand.
Whitney_ .. __.___ Trinity sand.
Windom____________________ Woodbine sand.
Wylie . Do.

Area B.—This area consists of a belt bordering area A on the east
and southeast where in general little or no ground water suitable for
public supply is available. Exceptions to this rule occur as follows:
In the northernmost part of the area in Hunt, Lamar, Red River, and
Bowie Counties five towns—Bogata, Talco, Commerce, Cumby, and
Quinlan—obtain their public supplies from the Nacatoch sand, and
one town—Clarksville—obtains its supply from the Blossom sand.
Both of these sands are of Upper Cretaceous age. Mexia, in Lime-
stone County, in the southern part of the area, obtains its public
water supply from fractured limestone of the Midway group of
Paleocene age in a faulted zone northwest of the city. Four widely
_scattered localities, Tehuacana, Roxton, New Boston, and Texarkana, .
are supplied with water from shallow wells in alluvial deposits. All
other public supplies in the area are obtained from surface water.

Area C.—This is a funnel shaped area that borders area B on the
southeast and widens toward the northeast to include the East Texas
syncline. Considering this area as a whole the sands of the Wilcox
group are the most important sources of ground water. They eonsti-
tute the only available source of ground-water supply in the outcrop
area of the group, comprising a belt 10 to 25 miles wide along the
west and north boundaries of area C and all of Shelby and Panola
Counties and parts of Marion, Harrison, Gregg, Rusk, and Nacog-
doches Counties on the opposite side of the syncline in the southeastern
part of the area. In the area occupied by the syncline the public
supplies are obtained from sands of the Wilcox group, the Carrizo
sand, and in a few municipalities from the Queen City sand member
of the Mount Selman formation. The sands of the Wilcox group,
however, are the most prolific. For example, at Palestine in Anderson
County, which is situated nearly at the trough of the syncline, two
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city wells more than 1,600 feet deep draw from sands of the Wilcox
group and yield more than 1,000 gallons a minute each. At Tyler,
farther northeast and also in the trough of the syncline, the three
city wells, 1,042 to 1,086 feet deep, draw 350 to 650 gallons a minute
each from sands of the Wilcox group. In the southeastern part of
the area, in Nacogdoches and northern Angelina Counties, the water in
the Wilcox is rather highly mineralized and the Carrizo sand is the
principal source of supply. :

The following table lists the municipalities in area C that obtain
their public supplies from ground water and givés the probable water-
bearing formation or group of formations from which the water is
drawn.

Municipality: Probable water-bearing formation

Alba. . Wileox group.

Alto. _ . Carrizo sand.

Appleby .. Do.

Arp L. Wilcox group.

Athens_ .. ________ Do.

Atlanta_. . ________ Do.

Avinger__._____ P Wilcox group or Carrizo sand.

Bastrop- - oo oo Recent alluvium (river deposits).

Big Sandy__ . ___.______ Carrizo sand.

Bremond._ - _______________ Wileox group.

Buffalo____ . __________ Do.

Calvert ... ______ Do.

Carthage . __________ Do.

Centerville_.________________ Queen City sand member of the Mount
Selman formation. :

ComO- oo Wilecox group. :

Cushing__ . ____________ Carrizo sand.

Daingerfield __ ______________ Wileox group and Carrizo sand.

Elgin_ . ____ Wilcox group.

Elkhart - oo _____ Carrizo sand.

Bustace_ - ________ Wilcox group.

Fairfield. ... __________ Do.

Franklin____________________ Carrizo sand.

Frankston.______ . __________ Queen City sand member of the Mount
Selman formation.

Garrison....________________ Wileox group.

Gilmer._ . ____ Do. '

Gladewater_________.___.___. Wileox group and Carrizo sand.

Grapeland. . _____________ Carrizo sand.

Hallsville.__________________ Do.

Hawkins. - - ... __._______ Queen City sand member of the Mount
Selman formation.

Hearne___._____ . ___________ Wileox group.

Henderson__.__________._____ Deo.

Hughes Springs._. - . __________ Wileox group and Carrizo sand.

Jefferson. . . .o ... Wilcox group.

Jewetb oo oo Carrizo sand.
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Municipality—Conuinued Probable water-bearing formation
Karnack . __________ Wilcox group.
Kilgore. oo Do.
Kosse_ . Do.
Lexington_ . . ____________. Carrizo sand.
Lindale .. . ______________ Wilcox group.
Linden_____________________ Do.
Lufkin. ... __.._. [ Carrizo sand.
Malakoff . .. ________________ Wilcox group.
Marshall __________________ Do.
Mineola_ - _.__. Wilcox group and Carrizo sand.
Mount Vernon_ . ____________ Wilcox group.
Nacogdoches__ .. _________ Carrizo sand.
Naples. oo __ Wileox group.
Normangee. ... . _._______ Carrizo sand.
Oakwood. ... _ .. Queen City sand member of the Mount
Selman formation.
Omaba_____________________ Wileox group.
Palestine__.________________ Do.
Pittsburg__ . ____ Wilcox group and Carrizo sand.
Quitméan._ . __________.___ Wilcox group.
Rockdale._.__ .. _________.. - Do.
San Augustine_ .. .__________ Do.
Smithville_ .________________ Carrizo sand?.
Tatum- . _____ Wileox group.
Tenaha_____________________ Do.
Thornton_ .. oo o __ Recent alluvium.
Timpson . oo Wilcox group.
Trinidad . . ________________ Do.
Trouwp_ .. Do
Tyler. o Do.
Waskom oo ... Do.
Winnsboro. .o oo ceo e Carrizo s‘a,nd.

Area D.—This area constitutes a strip south and southeast of area C
in which the Sparta sand, sands of the Yegua formation, the Cttahoula
and Oakville sandstones, and sands of the Lagarto clay are the sources
of ground water for public supply. These sands appear at the surface
in bands of outcrop having a southwest-northeast direction, dip in
general toward the Gulf, and are encountered in the order named
above in traveling over the area toward the Gulf, The Sparta sand
and sands of the Yegua formation furnish most of the public supplies
in the northern one-third of the area. In the central and southern
portions the Catahoula and Oakville sandstones a,nd sands in the
Lagarto clay are the sources of supply.

The following table lists the municipalities in area D that obtain
their public supplies from ground water and gives the probable water-
bearing formation or group of formations from which the water is
drawn.
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Municipality: Probable water-bearing formation

Anderson__________________ Catahoula sandstone.

Bedias_ ... e Yegua formation.

Bellville___._ e ———— Oakville sandstone or sands of the Lagarto
clay. .

Brenham._ ... Oakville sandstone.

Bryan.. e Sparta sand.

Caldwel . oo Carrizo and Sparta sands.

Camden... oo Catahoula sandstone.

Cleveland. . oo Sands of the Lagarto clay.

Columbus. oo ________ Recent alluvium.

Conroe.n oo Oakville sandstone and sands of the Lagarto
clay.

Corrigan . - v Jackson formation.

Croekett. .. _____________. Sparta sand.

Doucette . ________. Sands of the Lagarto clay or Oakville sand-
stone.

Fayetteville. .. _____________ Oakville sandstone.

Flatonia- o . Yegua formation.

Fostoria_ .. . Oakville sandstone.

Goodrieh. . _________ Sands of the Lagarto clay.

Groveton_. . __.________ Jackson formation. .

Halletsville. - e Oakville sandstone or sands of Lagarto clay.

Hemphill__________________. Sparta sand.

Hempstead. - .- .o _..__ Sands of the Lagarto elay or Oskville sand-
stone.

Huntsville.. . _______.. eeee Catahoula sandstone.

T018 e Yegua formation.

Kirbyville o .. Sands of the Lagarto clay or Oakville sands-
stone, .

LaGrange.. . oo Catahoula sandstone.

Livingston . . o c ool Sands of the Lagarto clay.

Lovelady - - oo e Yegua formation.

Madisonville_______.___.___ ~ Deo.

Midway. oo Do.

Montgomery. .. - coo oo Sands of the Lagarto clay or Oakville sand-
stone.

Moulbon.o oo oo Catahoula sandstone.

Navasotf oo o oocoooo e Do.

Newton_ .- _______ Sands of the Lagarto clay.

New Willard. ... Sands of the Lagarto clay or Oakville sand-
stone.

Oakhurst.. . oo oo Do.

Pineland _ o ______ Yegua formation.

Schulenburg. .. ccoomceann_ Oakville sandstone.

Shiner. . e oo Do. . .

Shiro. e Catahoula sandstone.

Somerville - _____. Yegua formation.

Triniby e e o oo Jackson formation.

Weimar_ .. __._. e Oakville sandstone.
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Muniecipality—Continued Probable water-bearing formation

Wiergate_. - ________________ Sands of the Lagarto clay or Oakville sand-
stone.

Willis_ . Do.

Woodville. . .o . _____________ Do.

Yoakum___________.______ ‘ ._ Sands of the Lagarto clay.

Area E—In area E, which is adjacent to the Gulf coast, the principal
sources of ground water are the Goliad and Willis sands and sands of
the Lissie formation and the Beaumont clay. These sands, in com-
mon with most of the rocks of the region, dip in the general direction
of the Gulf. The underground reservoirs in the sands furnish very
large quantities of water for public supply and industrial use, par-
ticularly in the Houston-Pasadena, Baytown, and Texas City-Alta
Loma district in Harris and Galveston Counties, where the total
pumpage for these purposes reached an average of about 150,000,-
000 gallons a day in 1943. With the exception of Beaumont, Port
Arthur, Port Neches, and Sabine Pass, all the municipalities obtain
their supplies from one or more of the above-named sands. The
largest supply is that of Houston, which obtains all its water from wells
and is the largest city in the United States that is served entirely with
ground water. Some of the city wells at Houston obtain good water
from depths of more than 2,000 feet. The equivalent of an average
of about 90,000,000 gallons a day is pumped from wells for rice irriga-
tion in Harris, Waller, Fort Bend, Wharton, and Matagorda Counties.

The following table lists the municipalities in area E that obtain
their public supplies from ground water. Because of the difficulty
of distinguishing between the different sands in many of the wells the
name of the probable formation or group of formations from which
the water is drawn is omitted.

Alvin El Campo Orange
Anshuac Freeport Orangefield
Angleton Galveston Palacios
Bay City Ganado Pasadena,
Baytown Goose Creek Richmond
Bellaire Highlands Rosenberg
Bessmay Honey Island Sealy
Blessing Houston Silsbee
Call Humble Sour Lake
Cove Kemah Sugarland
Crosby Kountze Texas City
Daisetta Lamarque Texas City Heights
Dayton LaPorte Tomball
Deweyville League City Volt
Dickinson Liberty Wallis
Eagle Lake Mont Belvieu Wharton
Ednsa Nederland
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SURFACE WATER

In the region covered by this report 50 municipalities use surface
water. Of these, 38 are in area B, where, with the exception of a few
localities, little or'no ground water suitable for public supply is avail-
able. The requirements of most of these places are comparatively
small, The consumption by Texarkana, which averages nearly
3,000,000 gallons of surface water a day, is by far the largest. Of the
12 municipalities using surface water outside of area B, four are in
area A, five in area C, and three in area E.

~ Inarea A the public supplies of Dallas, the second largest city in the
State, and Waco, tenth in size (1940 census), are derived mostly from
surface sources. In 1943 Dallas used an average of about 32,000,000
gallons of surface water a day, most of it from g reservoir on the Elm
Fork of the Trinity River, together with an average of about 3,500,000
gallons a day of ground water. In 1942 Waco used an average of
about 5,500,000 gallons a day from a reservoir on the Bosque River.
In 1942 Denison used on an average about.2,500,000 gallons a day from
Randell Lake on Shawnee Creek, which empties into Red River below
Denison Dam. These three cities use more than 60 percent of all
the surface water consumed for public supply in the region.

In area C about two-thirds of the water used by Tyler and the entire
supply of Rusk, Jacksonville, Longview, and Center is obtained from -
reservoirs on creeks, the total consumption averaging about 5,000,000
gallons a day.

In area E, Beaumont, Port Arthur, and Port. Neches in Jefferson
County obtain their public supplies from the Neches River. In 1943
about 12,000,000 gallons, on an average, was used daily by these
three places or about 18 percent of all the surface water used in the
region.

CHEMICAL CHARACTER OF WATER

ANALYSES OF WATER

Most of the analyses in this report were made in the water-resources
laboratory of the Geological Survey, United States Department of
the Interior, Austin, Tex. Of the 419 analyses listed, 400 were made
by chemists of the Geological Survey, from samples collected in
gallon Pyrex bottles by the Geological Survey and Texas Board of
Water Engineers. Twelve analyses were made by the Texas State
Department of Health, five by L. C. Billings, city of Dallas, and two
by Southwestern Laboratories. The analyses show the quantities of
dissolved minerals, which determine the fitness of the water for in-
dustrial or agricultural use or for those domestic uses that are affected
by the dissolved constituents, without any reference to the sanitary
aspects of the sample. .
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The analyses are as representative of the chemical character of
the water throughout the year as could be expected from one sampling.
In supplies that are obtained from wells, the analysis of a single
sample is probably adequate, as the chemical quality in individual
wells seldom shows any material variation. Many of the supplies
were obtained from several wells or groups of wells which furnish
waters that differ considerably in chemical composition. For such
supplies, analyses are generally given for each of the several sources.
For many treated waters and supplies from streams, a single sample
is not representative, as a river water may show at different times a
variation of as much as 100 percent in hardness and dissolved solids.

Only a small number of the ground-water supplies receive any
treatment. Most of the public supplies obtained from surface waters
are filtered and frequently are given further treatment which alters
the chemical character of the water. For all supplies that are
treated a brief deseription of the process is given, with the operations
and chemicals listed in the order in which they are used.

The analyses were made by methods in general use.! The complete
analysis for each public supply includes results for silica (Si0O,), iron
(Fe), calcium (Ca), magnesium (Mg), sodium (Na) or sodium and
potassium as sodium, potassium (K), bicarbonate (HCQ,), sulfate
-(S0y), chloride (Cl), fluoride (F), nitrate (NO;), total hardness
reported as CaCOs;, dissolved solids, and hydrogen ion concentration
(pH). The analyses are reported in parts per million of the different
constituents, and for those radicles entering into ionic balance the
equivalents per million.are also given. Each of the constituents is
discussed in the following text.

MINERAL CONSTITUENTS IN SOLUTION

Silica (SiOs) is found in all natural waters and is usually présent in
quantities less than 30 parts per million in the waters used for the
municipal supplies in eastern Texas. More alkaline waters generally
contain larger amounts of silica than less alkaline waters. In general,
well waters are higher in silica than surface waters. Silica does not
affect the usefulness of the water except as it comtributes to the
formation of boiler scale. ‘

Iron (Fe) is dissolved from practlcally all rocks and frequently
also from iron pipes, particularly from hot water lines and boilers, in
sufficiently large quantities to be objectionable. Water that contains
much iron is objectionable because of its “reddish’’ appearance after.
exposure to the air and because of stains on white poreelain or enam-

1 Collins, W, D., Notes on practical water analysis: U, 8. Geol. Survey Water-Supply Paper 506-H,
DPp. 235-266, 1928; Am Public Health Assoc,, Standard methods of the examination of water and sewage,
7th ed., 1932,
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eled ware and fixtures and on clothes or other fabrics washed in it.
Many ground-water supplies in eastern Texas contain objectionable
quantities of iron in the raw water; however, iron is easily removed
from solution by aeration and will settle out in the process of purifi-
cation. Water furnished to the municipalities in eastern Texas
usually contains less than 0.2 part per million of iron.

Apprecmble quantltles of calcium (Ca) and  magnesium (Mg) .
are found in waters in contact with limestone, dolomite, calcareous
sand, or gypsum. The salts of calcium and magnesium make water
hard (see Hardness, p. 17). Calcium and magnesium together
with silica and iron form practically all the scale found in steam
boilers or other vessels in which water is heated or evaporated. In
general, the calcium and magnesium content of the waters in the

_southern part of the eastern Texas area is somewhat higher than in the
northern part. Calcium and magnesium are not the major basic
constituents in these waters, and the quantity of magnesium is usually
much smaller than calcium.

Sodium (Na) and potassium (K) are found in all natural waters,
The quantities of potassium are generally comparatively small in
most waters. Moderate quantities of sodium and potassium have
no effect on the suitability of the water either for domestic or for
most industrial uses. The analyses show that the sodium and potas-
sium together are the main basic constituents in most waters reported

here.

" Bicarbonate (HCO;) occurs in water largely through the action
of carbon dioxide, which enables the water to dissolve carbonates of
calcium and magnesium from rocks. Aside from its effect on the
palatibility of the water when present in excessive amounts, bi-
carbonate is of little significance in public water supplies. Bicarbonate
is the principal acid radicle in most of the waters analyzed, particularly.
those supplies obtained from the deeper water-bearing sands. Surface-
water supplies are generally low in bicarbonate.

Sulfate (SO,) may be dissolved in large quantities from gypsum
or from alkali deposits of sodium sulfate. It isformed by the oxidation
of sulfides of iron and is therefore present in considerable quantities in
water from mines and beds of shale. Sulfate in waters that contain
much calcium and magnesmm causes the formation of hard scale in
steam boilers and may increase the cost of softemng the water.
Although the analyses show that sulfate is the main acid radicle in
many waters, sulfate in most water supplies in eastern Texas is less
than 250 parts per million.

The chloride (Cl) content of the water analyzed varies widely,
although in general it is less than 250 parts per million. Appreciable
quantities of chloride in equilibrium with calcium and magnesium
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may increase the corrosiveness of the water. Chloride in large
amounts causes a salty taste, otherwise it has little significance in
the domestic use of the water. In a few water supplies sodium
chloride is the main constituent and occurs in such concentrations
as to be unsatisfactory for some industrial purposes.

Nitrate (NO;) in a water may indicate contamination by sewage
.or other organic material, as it is considered to be the final oxidation
product of nitrogenous organic material. The quantities present in
water in eastern Texas is generally low and hasno effect on the value
of the water for ordinary uses.

The relation of the occurrence of fluoride (F) in water to the mottled
enamel of teeth has been recognized for some time.? Mottled enamel
has been found associated with water having a fluoride content of
about 1.0 part per million or more.? Additional studies* have in-
dicated that dental caries (decay) has been decreased by the use of
drinking water containing measurable amounts of fluoride though
not as much as 1.0 part per million. Most of the waters of eastern
Texas, both surface and underground, contained less than 1.0 part per
million of fluoride.

The total solids consist mainly of the dissolved minerals in solution.
Although a little organic matter and water of crystallization are some-
times included, the figure for total dissolved solids for the analyses in
this report may be taken as representative of the total dissolved
mineral constituents in the water. More than 1,000 parts per million
of dissolved solids are likely to produce a noticeable taste or in other
respects make the water less desirable for a public supply. The
analyses show that less than 10 pertent of the samples analyzed
exceeded 1,000 parts per million. Many municipal supplies in Dallas,
Ellis, Falls, Fannin, Hill, Kaufman, McLennan, and Navarro Counties
are somewhat more concentrated than the waters generally used
throughout eastern Texas. The underground waters in these coun-
ties, though, were quite soft with the exception of those in Falls
County. In most supplies the dissolved minerals were mainly sodium
bicarbonate and sodium sulfate.

The corrosiveness of the water as delivered to the distribution
system is of importance, and in this connection the hydrogen ion
concentration (pH) or degree of.acidity or alkalinity is of interest.
Dissolved oxygen, carbon dioxide, free acid, and acid-generating
salts are the main constituents in water that cause corrosion. The
alkalinity of the water is a factor in decreasing corrosion. A public

2 Smith, H. V., and Smith, M. C., Mottled enamel in Arizona and its correlation with eoncentration of
fluorides in water supplies: Univ. Arizona, College Agr. Bull. 43, p. 284, 1932.

3 Dean, H. T., Chronic endemic dental fluorisis: Am, Med. Assoc. Jour., vol, 107- pp. 1260-1272, 1936,

€ Dean, H. T., Jac, P, Amold, F. A., Jr,, and Elvove, E., Domestic water and dental caries: Public
" Health Rpts, vol. 56, pp. 365-381, 761-792, 1941,
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water supply should be noncorrosive to the extent that the water
will not attack and destroy metal surface and result in “red water.”
Corrosion may be inhibited by proper treatment control or protective
coating on the metal surfaces. The pH of some ground and surface
waters in eastern Texas is low, but treatment is generally practiced

to prevent corrosion.
HARDNESS

Hardness of a water supply probably receives the most attention
with reference to domestic or industrial use. Hardness is caused
almost entirely by calcium and magnesium and is reported as the
amount of calcium carbonate equivalent to the calcium and mag-
nesium. Hard water is generally recognized by the increased quantity
of soap required to produce a lather and by the deposits of insoluble
salts formed when it is heated or evaporated. The hardness caused
by the calcium and magnesium equivalent to the bicarbonate in a
water is called ““ carbonate hardness’ and the remainder “noncarbonate
hardness,” or equivalent to the old terms ‘temporary hardn ess” and
“permanent hardness.”” The character of the scale formed in steam
boilers end the method of treatment are dependent on the type of
hardness found in the supply. Carbonate hardness represents much
of the mineral content of the water analyzed.

Approximately 75 percent of the population in eastern Texas receive
water with a hardness of less than 60 parts per million. Such water
is entirely satisfactory for all domestic uses though with a hardness
near 60 softening may be profitable for steam-boiler plants or other
industrial uses.

More than 18 percent of the inhabitants use water having a hard-
ness between 60 and 180 parts per million. Such waters are con-
sidered moderately hard to hard in the upper range. Though softening
by mun101pa11t1es is generally not practiced, treatment of any supply
in this group is profitable for many industrial uses.

The average hardness of all the supplies from wells is not, much
different from surface water supplies. However, the hardness of
river water may be expected to vary materially throughout the year
so that the surface-water analyses reported may not represent the
average composition of the stream water. The average hardness
of all surface water supplies is 88 parts per milliou and for ground
water the average hardness is 80 parts.

STANDARDS OF WATER QUALITY

The effect of various constituents in water used for pubhc supplies
and for industrial purposes with reference to well waters in Texas
is discussed by Cohen * in an early bulletin by the Texas State Depart-

$ Cohen, C. A., Chernical analyses of Texas well waters: Texas State Dept. Health Bull., 1931.
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ment 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 drinking and culmary water
supply by common carriers in interstate commerce.! Almost 90
percent of the cities in eastern Texas have water supplies that comply
with the Public Health Service standards. Allowable limits of min-
eral constituents for many industrial uses have been reported by

Moore.” .
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vey Water-Supply Paper 88%-D, pp. 291-315, 1944, by N. A. Rose, W. N.
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" Results of pumping tests of the Carrizo sand in the Lufkin areas, Texas: Am.
Geophys. Union Trans., 1942, by W. F. Guyton. _
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1943, by W. L. Broadhurst and 8. D. Breeding.
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location of wells have been published by the Texas State Board of
Water Engineers for the following counties in the area:

Austin Gregg Montgomery
Brazoria Grimes Morris
Burleson Hardin Nacogdoches
Camp Harris Orange

Cass Harrison Panola
Chambers Henderson Rusk
Cherokee Hopkins Sabine-San Augustine
Colorado Jackson Shelby
Dallas Jasper-Newton Smith
Fayette Jefferson Titus

Fort Bend Lavaca Upshur .
Franklin Lee Waller
Freestone Leon Wharton
Galveston Marion Wood

UNPUBLISHED REPORTS

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

Ground-water supply of Baytown, 1941.

Ground water available for the town of Brazoria, 1941.

Ground water in the Brenham-Gay Hill-Navasota area, 1942,

Ground-water supply of Bryan, 1944.

Development of ground water for public supply at Commerce, 1944.

Ground water in the vicinities of Daingerfield and Hughes Springs, 1941.

Water supply in the vicinity of Denton, 1944.

Ground water available for city of Freeport, 1941.

Ground-water supply of Galveston and vicinity, 1941; Results of test drilling
near Alta Loma, 1941.

Water resources in Gladewater-Big Sandy area, 1942.

Ground-water resources of Grand Prarie and vicinity, 1943.

Water supply at Granger, 1944.

Ground-water resources in the vicinity of Jasper, 1941.

Water supply of Lamarque, 1942.

Ground water in the vicinities of Longvaew and Woodall, 1942.

Progress report on test drilling and pumping in the Sparta sand in the Lufkin
area, 1943.

Ground water in the vicinity of Marlin, 1944.

Ground-water supply at the Peninsula Flying Field near Matagorda, 1043.

Ground water in the vicinity of MeGregor, 1942.

. Ground-water resources in the vicinity of Normangee, 1939.

Ground-water resources in the vicinity of Palestine, 1942.

Ground water near Port O’Connor, 1941.

Ground water in the Sand Flat area in Rusk and Nacogdoches Counties, 1942.

Ground-water supply of Somerville, 1939.

Ground-water supply of Texarkana, 1941.

Ground-water supply in the vicinity of Texas City, 1941

Pump settings in wells at Blackland Flying Field near Waco, 1948.

Ground-water supply in West Point-Flatonia area, 1942.
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PUBLIC WATER SUPPLIES

ANDERSON COUNTY
ELKHART

Population in 1940: 751.

Source of information: Eugene Bratz, water superintendent, June 14, 1944.

Ownership: Municipal.

Source of supply: Well at elevated tank; drilled in 1935 by Layne-Texas Co.;
depth, 640 feet; diameter, 8 to 6 inches; 58 feet of screen near bottom; deep-well
turbine pump and 15-horsepower electric motor,

Pumpage (estimated): Average, 20,000 gallons a day.

Storage: Elevated tank, 50,000 gallons.

Treatment: None.

Analysis, well 1

[Collected June 14, 1944, Analyzed by J. H. Rowley]

Parts Equiva- Parts | Equiva-
. per lents per per lents per
! million | million million | million
1B oo Sulfate (8O- _______.________ 81 1.69
2.4 . Chloride gCI)_-. 21 .59
53 2.65 || Fluoride (F)___. . .01
16 1.32 || Nitrate (NOs)..___ . .8 .01
13 .56 || Total dissolved soli - 28 ...
7.0 .18 || Total hardness as CaCOj._.__ 198 oL
146 2.39 || PH . (O U
Driller’s log, well 1
Thick- Thick-
ness ]()fg}gtt)h ness %ggg‘
(feet) (feet)
60 60 || Watersand_.._.....____.__._. 40 370
20 80 || Hardshale____.._..__._______ 58 428
80 160 || Water snnd and sand rock_.__ 40 468
18 178 | Hardshale.__________________ 4 472
101 279 || Hard shale mixed with sand.. 98 570
23 302 || Watersand._.__._.____________ 70 640
28 330
FRANKSTON

Population in 1940: 1,216,

Source of information: J. P. Hardee, water superintendent, June 14, 1944,

Ownership: Municipal.

Source of supply: Well 150 feet east of elevated tank in northeast part of town;
dug in 1928; depth, 20 feet; diameter, 12 feet; brick wall; centrifugal pump and
1-horsepower electric motor; static water level 8 feet below land surface in
June 1944; yield, 75 gallons a minute with draw-down of 8 feet after pumpmg 12
hours; temperature, 65%° F

Pumpage Average, 30, 000 gallons a day.

Storage: Concrete ground reservoir, 35,000 gallons; elevated tank, 50,000
gallons.

Number of customers: 200.

Treatment: None.



PUBLIC WATER SUPPLIES

Analysis, well 1

21

[Collected June 14, 1944. Analyzed by J. H. Rowley}]

Parts Equiva- Parts | Equiva-
per lents per per | lents per
million | million million | ‘million
Silica (8i0g)_ o oooems 24 Sulfate (804 o ooooooo.
Iron (Fe)...... 01 f Chloride (Cl)
Caleium (Ca) 5.0 0.250 || Fluoride (F)ocooooceee. '
Magnesium (Mg) 1.6 .132 || Nitrate (NOs). ...
Sodium (Na). ... 3.0 i
Potassium (K) 2.6
Bicarbonate (HCOs) 13

Population in 1940: 12,144.

Source of information: Fred Elsker, water superintendent, June 14, 1944,

Ownership: Munieipal.

Source of supply: Two wells at pump station about 2 miles west of city.

Well 1. At east end of dam; drilled in April 1940 by Layne-Texas Co.;
depth, 2,018 feet but plugged back to 1,617 feet; diameter, 16 to 8% inches;
screens from 1,304 to 1,395 and 1,439 to 1,596 feet; deep-well turbine pump
and 100-horsepower electric motor; pump set at 320 feet; static water level,
148 feet below land surface in May 1940; yield; 1,023 gallons a minute with
draw-down of 125 feet; temperature, 89° F.

. Well 2. At west end of dam, 1,150 feet west of well 1; drilled in June 1940
by Layne-Texas Co.; depth, 1,600 feet; diameter, 16 to 8 inches; screens
from 1,273 to 1,388, 1,426 to 1,471, 1,479 to 1,502, and 1,514 to 1,584 feet;
deep-well turbine pump and 100-horsepower electrie motor; pump set at 320
feet; yield, 1,340 gallons a minute with a pumping level of 279 feet.

1

Average pumpage, in gallons a day

1941 1943 1944 1941 1943 1944
750,000 || July..__. -
681,000 || August. -
8€0,000 || September. -
865,000 || October_____..____..| 818,000 803,000 | __.__..
930,000 || November____:.__._.] 533,000 | 754,000 | _.____.
_________ December [

Storage: Elevated tank, 350,000 gallons.

Number of customers: 3,200.
Treatment: None.

Analyses ~
[Collected June 14, 1944, Amalyzed by J. H. Rowleyl
Well 1 Well 2
Parts per | Equivalents | Parts per | Equivalents
million per million million permillion
Siliea (Si0g) .. ool b\ I P
Iron (Fe)___... 02 o
Calcium (Ca)__ 3.4 0.170
Magnesium (M .8 . 066
Sodium (Na). . - 72 3.140
Potassium (K). ... 1.7 .043
Bicarbonate (HCO3) - oo oo 195 3.195
Sulfate (804 ... 3 . 062
Chloride (CI) 5.0 L141
Fluoride (F). .4 021
Nitrate (NOs). 0 0
Total dissolved solids. .__ b1 R PR
Total hardness as CaC O3 L b2 I
PH. o L 8.2 ..

754993—48——3
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Drillers’ logs

PUBLIC WATER SUPFLIES IN EASTERN TEXAS

Well 1
Thick- | Thick-
epth Depth
ness ness
(feet) (feet) (foet) (feet)
T

13 18 22 744
22 35 32 776
2 37 8 784
120 157 98 882
25 182 14 896
62 244 216 1,112
16 260 74 1,186
45 3056 99 1,285
6 3u 9 1,294
71 382 90 1,384
14 396 16 1, 400
4 400 36 1,436
32 432 153 1, 589
12 444 h 78 1, 667
23 467 || Fine shaly sand and lignite... 50 1,717
23 490 || Sandy shale.. .. ._.__..___. 4 1,761
48 538 || Hard shal 30 1,791
27 565 94 1,885
10 575 1 1,886
25 600 27 1,913
19 619 25 1,938
101 720 80 2,018

2 722

Well 2

Surfaceclay ..o 12 12 || Hard shale_ ... ..o ... 27 758
Coarse brown sand.__ - 8 20 Shale ......... N 33 791
‘White elay_ ... - 3 23 ([ 8and_ ..o _____. - 8 799
raysand__.________ - 10 33 Sandy shale and shale_....___ 89 888
Layers sand and clay.. - 41 74 || Sand and sandy shale._. 19 907
Sandy shale and lignite.___.___ 89 163 || Sandy shale.__________ 170 1,077
Shale. 21 184 || Hard shale.._._ 30 1,107
65 239 || Sandy shale___. 10 1,117
127 366 || Sandy shale and 87 1,204
14 380 || Shale___.__._. 20 1,224
21 401 || Shale an 40 1,264
3 404 || Sand._.____. 55 1,319
34 438 || Sand rock..___..__ 4 1,323
18 456 || Hard-packed sand. 44 1, 367
18 474 || Roek __—...______. 1 1,368
17 491 {| Hard sandy shale. 15 1,383
59 550 || Roek_ ... 4 1,387
2 552 || Hard sand shale, boulders.... 83 1,470
32 584 | Sand &r ................. 28 1,498
24 608 || Sand goo ) 82 1, 580
123 731 || Hard sandy shal 20 1,600

ANGELINA COUNTY
LUFKIN

Population in 1940: 9,567.
Source of information: J. W. Lewis, city manager, Oct. 4, 1944.
Ownership: Municipal.

Sourece of supply: Two wells.

Well 3. At Redland: about 4 miles north of Lufkin; drilled in 1939 by
Layne-Texas Co.; depth, 1,168 feet; diameter, 16 to 10 inches; screens from

1,055 t0 1,106 and 1,116 to 1,167 feet; deep-well turbine pump and eleetnc‘ '

motor; yleld 850 gallons s minute; temperature, 88° F.

Well 4. At pumping plant about 1 mile north of Lifkin; drilled in 1944

by Layne-Texas Co.; depth, 66 feet; diameter, 24 to 16 inches; screen from
20 to 66 feet; deep-well turbine pump and electric motor; yleld, 150 ga.llons 8

minute; temperature, 66° F.
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Pumpage: Average, 1,000,000 gallons a day.
Storage: Four surfa.ce reservoirs, 200,000 gallons each; elevated ta.nk 400,000

gallons.
Number of customers: 2,179.
Treatment: Chlorination.

Analyses
[Collected Oct. 4, 1944, Analyzed by J. H. Rowley.]
) Well 3 Well 4
Parts per | Equivalents | Parts per | Equivalents
" million per million million per million
58
14
7.9
22. 7
jum (K) : 4.1
Bicarbonate (HOO8) .ot e e m e 55
Sulfate (SOy) .- 6.5
Chloride (Cl).._.. 32
Fluoride (F) 0
Nitrate (N Os) .2
Total dissolved solids. 181
Total hardness 35
pH... . 6.2
Driller’s log
Well 3
Thick- | pepth Thick- | Depth
(foet) (feet) (feet) (feet)
2 || Softgreen shale and shell, rock
26 at 700 fee 51 712
10 36 || Roek. .o 2 714
23 59 Hard sticky shale rock at 729
ft rock o 128 Soft reon shale.. _........... i(l) . %
1 125 graen e--
Soft brown shile and shells___ 80 206 ) S, 1 736
Soft brown shale and shells_.. 20 225 Soft shale 19 755
Rou! 1 226 [{ Band._ .o ' 760
10 236 Soft brown shale, rock at 775
2 28 ) feet.. . ol 1 771
. 305 Soﬂ: shale, thin layers of sand. 1(15 %
Stieky shale, rock at325 feet—_. 33 238 Soft shalo, ‘thin layers of roek__ 16 804
Soft brown shale._...._.___.__ 23 361 || Soft shale. 10 814
Brown shale, thin sandy lay- 20 - lﬁlﬂ E:iz‘lgl shale ﬁ %
__________________________ 1 shal
Brown shale, rock at 435 feet_ . 55 436 Soft shale 5 903
Sa.nd lgyers, shale, somdlig- | |  JJROCK.._ . 1 904
8 912
1 013
12 925
1 ! 926
53 979
7 986
35 1,021
5 1,026
3 1,029
1 1,030
. 26 1,056
10 1,066
B| 1%
green shale and shells_._ 4 1138
Green sticky ghale, shells_._.. 15 661 |

PLANNING F}
HYBROLOGY e

'
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AUSTIN COUNTY
BELLVILLE

Population in 1940: 1,347,

Source of mformatlon Elgin Ueckert, water supermtendent February 1944.

Ownership: Municipal.

Source of supply: Two wells (Nos. 1 and 3).
Well 1. 1 block southwest of courthouse; drilled in 1928 by J. W. Jackson;
depth, 786 feet; diameter, 10 inches; screens from 487 to 509, 690 to 711, and
720 to 740 feet; deep-well turbine pump and 15-horsepower electric motor;
static water level, 83 feet below land surface in 1941; yield, 248 gallons a
minute with draw-down of 10 feet; temperature, 79° F.
Well 8. 1 block southwest of courthouse; drilled in 1937 by J. W. Jackson;
depth, 754 feet; diameter, 8 inches; deep-well turbine pump and electrie
motor; static water level 83 feet below land surface; yield, 242 gallons a

minute; temperature, 78%° F

Pumpage (estimated): Max:mum, 130,000 gallons; minimum, 55,000 gallons;

average, 90,000 gallons a day.

Storage: Concrete ground reservoir, 55,000 gallons; elevated tank, 50,000

gallons.
Number of customers: 425.
Treatment: Zeolite softening,.

Analyses

[Collected Fob. 19, 1944. Analyzed by J. H. Rowley}

Well 1 . Well 3

Parts per | Equivalents | Parts per | Equivalents

million per million million per million
%:I}w(ltrﬁ)o’) 29 08 |l % 58 | ST
m (Fe)s.. oo VOB f o B8 e
Calcium (Csa).. - 68 3.39 72 3.59
Magnesium (Mg) - 12 .99 12 .99
Sodium (Na)..... - 92 4.02 97 4.21
Potassium (K)._ - 9.1 .23 9.4 .24
Bicarbonate (HCOs3). - 367 6.02 381 6.25
Sulfate (SO? ............................. - 46 .96 . 4 .94
Chloride (CI)- - 58 164 65 1,83
Fluooride (F).... - .2 .01 . .01

Nitrate (NO3).... .2 0 . 0

Total dissolved solids. . _ . 495 |l Ji3 A R,
Total hardness as CaCO03. ... oo oo 219 220 |eeeeee
pH . 7.3 2% T P
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Well 1
’I‘nhemkss Depth nggg Depth
. (feet) (feet) ) (feet) (feet)

5 364 .

18 382

66 448

12 460

28 488

20 508

6 514

61 575

15 590

91 681

7 688

2 690

21 711

9 720

40 760

26 786

3 ' 355

14 369

4 373

68 441

13 454

5 18 472

22 28 500

62 62 562

7 16 578

4 44 622

38 16 640

7 334 38 678

8 342 27 705

Toughshale ________.___.__.__ 10 352 an. 49 754

SEALY

Population in 1940: 2,000.

Souree of information: L. E. Kurtz, water superintendent, February 1944,

Owner: Texas Community Public Service Co.

Source of supply: Well at pumping station of the Texas Community Public
Service Co., 5 blocks northwest of post office; drilled in 1930 by Layne-Texas Co.;
depth, 304 feet; diameter, 10 to 8 inches; screens from-245 to 268 and 277 to 301
feet; deep-well turbine pump; static water level, 52 feet below land surface in

1942; yield, 200 gallons a minute with drawn-down of 28 feet.

Average pumpage tn 1943, in ggllons a day

January. ... 486, 200

52, 600 77,800 || October... ...
February.. 54,100 A 69,600 || November.....
March 45,100 71, 600 68,200 || December._ ...

Storage: Ground reservoir, 25,000 gallons; elevated tank, 50,000 gallons.
Number of customers: 400.
Treatment: None.
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Analysis, well 1

{Collected Feb. 19, 1944. Analyzed by J. H. Rowley]

Parts Equiva- Parts | Equivae-
per lents per er lents per
million | million lion | million

Thick- Depth Thick-

Depth
(‘f‘e.efts) (feot) ('f‘::g (feot)

40 198
21 219
24 243
2 265
10 275
24 209

5 304

WALLIS

Population in 1940: 900.

Source of information: Frank Pazderny, owner, February 1944.

Owner: Frank Pazderny.

Source of supply: Well 1% blocks south of post office; drilled in 1911 by Chas.
Novosad; depth, 140 feet; diameter, 3 inches; 8 feet of screen at bottom; deep-well
cylinder pump; static water level, 60 feet below land surface on Feb. 19, 1944,

Pumpage (estimated): Average, 1,200 gallons a day.’

Storage: Elevated tank, 4,500 gallons.

Number of customers: 15.

Treatment: None. -

Analysts, well 1
[Collected Feb. 19, 1944. Analyzed by J. H. Rowley]

Parts ieql;iva- Parts gguﬁvaﬁ
er en: | per
mi’ilion milliggr ‘ : mﬁgnn mﬁion
Sﬂica (SiOa) .................. b T . Sulfate (804) -cocoeeuuae —— 12 0.25
n (Fe).__._. 02 |l Chloride EOI).-- 86 1.02
Cal(sium (Cag ..... 66 3.29 || Fluoride (F)___. .2 .01
Magnesium (Mg). 10 .82 || Nitrate (NOs)....._ 1.0 02
Sodium (Na)._.. 43 1.89 || Total dissolved solids._._. 365
Potassium (K). 6.6 .17 || Total hardness as CaCOs 206
Bicarbonate (HOO. 297 4.87 || pH. 8.
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BASTROP COUNTY
BASTROP

Population in 1940: 1,976. \
Source of information: Bryan Sanders, water superintendent, February 1943.
Ownership: Municipal.

Source of supply: Three wells on Buttonwood Street near the Colorado River.

Well 1. Drilled in 1923 by Layne-Texas Co.; depth, 58 feet; diameter,
24 inches; screen at 28-42 feet; deep-well turbine pump and 50-horsepower
electric motor; static water level, 16.75 feet below land surface; yield, 500
gallons a minute.

Well 2. Drilled in 1927 or 1928 by Layne-Texas Co.; depth, 52 feet;
diameter, 16 inches; deep-well turbine pump and 10-horsepower electrie
motor; yield, 150 gallons a minute.

Well 3, Drilled in 1943 by Layne-Texas Co.; depth, 47 feet; diameter, 24
inches; static water level, 22 feet below land surface; yield, 500 gallons a
minute.

Pumpage (estimated): Average, 200,000 gallons a day.
Storage: Reservoir on top of hill at the CCC Ca.mp, 214,000 gallons; standpipe,

120,000 gallons.

Number of customers: 500.
Treatment: Chlorination.

'

Analysis, well 2

[Collected June 25, 1942, Analyzed by J. W. Yett, Jr.]

Parts Equiva- Parts | Equiva-

T lents lents per
miplleion milligit mﬁﬁm million

Silica (8108) - camcaoos 14 el Sulfate (S04) 38 - 0.79
Iron (¥e)_ ... - 02 | Chloride 34 .96
Calcium (Ca).__, 75 3.74 || Fluoride .2 .01
Magnesium (Mg) 16 1.32 || Nitrate .8 .01
Sodium (Na)._.. } a7 & Total dissolved solids 359
Potassium (K)__._._ . Total hardness as CaCO;..... 203 feereeeae
Bicarbonate (HCOg)........__ 271 4.44 || pH - 7.3 ——

Population in 1940: 2,008.

Source of information: Otto Francke, water superintendent, February 1943.

Ownerghip: Municipal.

Source of supply: Well (No. 3) 4% miles east of Elgin; drilled in 1935 by
Layne-Texas Co.; depth, 68 feet; diameter, 24 inches {gravel packed); deep-well
turbine pump and 15-horsepower electric motor; static water level, 1.0 foot below
land surface; yield, 450 gallons a minute with draw-down of 18 feet.

Pumpage (estimated): Average, 250,000 gallons a day, of which 70,000 gallons
is used by railroad.

Storage: Ground reservoir at pumping station, 88,000 gallons; standplpe,
50,000 gallons. .

Number of customers: 573.

Treatment: None.

1
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Analysis, well 3
[Collected Feb. 10, 1943. Analyzed by J. H. Rowley]

Parts Equiva- Parts | Equiva-
er lents per per | lents per
million | million million | million
30 |eooooi-- Sulfate (8Og) - ___.___.__.__.
2.3 | Chloride (CI) .. .___._._.___.
27 1.348 || Fluoride (F).. R
9.1 . 748 }i Nitrate (NO3)
50 2,172 || Total dissolved solids._______.
.148 || Total hardness as:CaCOs.___.
26 426 W pH .
SMITHVILLE

Population in 1940: 3,100.
Source of information: B. F. Wesson, water superintendent, February 1943.
Ownership: Municipal.
Source of supply Two wells 3 blocks west of Main Street near the Colorado
River.
Well 1. Drilled in 1910; depth, 650 feet; diameter, 8 inches; deep-well
turbine pump and 20-horsepower electric motor; static water level reported,
20 feet below measuring point; yield, 400 gallons a minute.
Well 2. Drilled in 1910; depth, 651 feet; diameter, 8 inches; deep-well
turbine pump and 15-horsepower electric motor; yield, 400 gallons a minute.
Pumpage (estimated): Maximum, 150,000 gallons; minimum, 80,000 gallons;
average, 100,000 gallons a day.
Storage: Ground reservoir, 50,000 gallons; elevated tank, 150,000 gallons.
Number of customers: 800.
Treatment: Aeration over baffle aerator and coke bed.

Analyses
[Collected Feb. 10, 1943. Analyzed by J. H. Rowley]
Well 1 Well 2
Parts per | Equivalents | Parts per | Equivalents
million | permillion | million | per milien
Siliea (81092) o ool 14 feeeeee 13 e
Tron (Fe) o oo 4 . V0B | e
Calelum (Ca)__.___ . T 45 2.25 11 0. 55
Magnesium (Mg) - 18 1.48 5.5 .45
Sodium (Na)..__ 139 6.03 266 11.58
Potassium (K)_. 7.8 .20 8.8 .23
Bicarbonate (HCOs3). - 274 4.49 11.20
Sulfate (804) . oo eees 156 3.25 1.2 .02
Chloride (CI)._. - 78 2.20 52 147
Fluoride (F)_ . .02 2.0 11
Nitrate (NO3) ... 0 0 0
Tota] dissolved : 117 S I 708 f e
Total hardness as CaCOs. . 186 feecmcmemman B0 Jacecmmomoemeae
PH e [ Z O 8.4 |ovevmecns

BOWIE COUNTY
DE KALB
Population in 1940: 1,287,
Source of information: R. P. Napp, water superintendent, July 10, 1941,
Ownership: Municipal.
Source of supply: Four wells, 2 blocks northwest of post office.
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Well 1. Drilled in 1927 by Air Made Well Co.; depth, 165 feet; diameter,
8 to 6 inches; air 1ift; static water level, 45 feet below top of well casing in
July 1941; reported yield, 125 gallons a minute in 1927 and about 50 gallons
a minute in 1941.

Well 2. Drilled in 1940 by Air Made Well Co.; depth, 177 feet; diameter,
8 to 6 inches; air lift; yield, 22 gallons a minute in August 1940. .

Well 3. Drilled in 1940 by Air Made Well Co.,; depth , 177 feet; diameter,
8 to 6 inches; air lift; static water level, 34 feet below land surface 1n July
1941; yield, 18 gallons a minute in August 1940.,

Well 4. Drilled in 1940 by Air Made Well Co.; depth 177 feet; diameter,
8 to 6 inches; air lift; yield, 20 gallons a minute in August 1940.

Pumpage (estimated): Maximum, 94,000 gallons; average, 70,000 gallons a day.

Storage: Concrete ground reservoir, 50,000 gallons; elevated tank, 50 000 gallons.
Number of customers: 325.

Treatment: Oceasional chlorination.

Analyses
[Collected July 10, 1941, Analyzed by J. W. Yett, Jr.]
Welll Well 3 Well4
13
Equiva- Equiva- Equiva-
Parts per lents Partsper Parts per
s per s lents per s lents per
million million million million million million
Caleium (Ca) - 12 0. 60 34 1.70 27 1.35
ls\dggnem?ﬁl )(Mg)_. . 4.5 .37 6.6 .54 9.6 .79
odium (Na). ... -
Potaastan ()T - } 12 .52 10 .45 17 73
Bicarbonate (HCOs3). - 12 20 16 .26 21 34
Sulfate (S04) . __ 4 08 5 .10 32 67
Chloride (Cl)__. - 20 56 20 s .56 26 73
Nitrate (NOs)__ - 40 65 110 1,77 70 1.13
Total dissolved solids.____ - 166 [occoeeeee- 306 Joceoceeoe- p55% T I,
Tﬁtal hardness as CaCOs.......... 48 |oomaee 12 |acciaaaaes 10; ol
) 2 SN PO MU S N N1 I IR

NEW BOSTON
Population in 1940: 1,111.
Source of information: W. C. Case, water superintendent, Nov. 2, 1943.
Ownership: Municipal.
Source of supply: Three springs 3 miles south of New Boston.
Pumpage (estimated): Maximum, 96,000 gallons; average, 70,000 gallons a day.
Stenage Elevated tank, 60,000 gallons.
Number of customers: 369. ’
Treatment: Chlorinated lime.

Analysis, composite sample -
[Collected Nov. 2, 1943. Anclyzed by J. H. Rowleyl

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

20 |eocamoees Sulfate (8O4) .o 4 0.083
L35 | Chloride (Cl)_ 8.0 .226
6.4 0.319 || Fluoride (F). .2 .01
15 . 123 || Nitrate (NOsg). 7.5 121
4.2 .184 || Total dissolved solids__._.___. [ T PO———
1.7 .043 || Total hardness as CaCOs..__- 22 |eeecomcaee

13 .213 || pH. 7.6
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TEXARKANA
Population in 1940: 28,840.
Source of information: J. R. Wood, manager, Texarkana Water Corp., Sept. 22,
1943. .
Owner: Texarkana Water Corp.
Source of supply: Three well fields and one impounding reservoir.

Arkansas station well field. Near East Ninth Street and Jefferson Avenue;
24 wells ranging in depth from 40 to 50 feet; diameter, 6 inches; vacuum
pumps; reported combined yield, about 700,000 gallons a day; temperature,
68° F.

Texas station well field. About 1 mile west of Texarkana; 10 wells ranging
in depth from 40 to 50 feet; diameter, 5 inches; vacuum pumps; reported
combined yield, about 800,000 gallons a day.

Bringle station well field. 6 miles northwest of Texarkana; 10 wells about
37 feet deep; diameter, 8 inches; vacuum pumps; temperature, 67° F.

Impounding reservoir. At Bringle station well field; built in 1928; drainage
area, 5.23 square miles, area under water, 252 acres; average depth of water,
10.8 feet; eapacity, 912,520,000 gallons.

Average pumpage, in gallons a day

1940 1041 1943 1840 1941 1043
1,440, 000 3,020, 000
1,460, 000 3,310, 000
1, 440, 000
1,470, 000
1, 630, 000
1, 720, 600

Storage: None.

Treatments: Arkansas station, aeration and chlorination; Texas station,
chlorination; Bringle station, coagulation with lime and alum, sedimentation,
activated carbon, rapid sand filter, and chlorination.

Analyses
[Collected Sept. 22, 1043. Analyzed by J. B. Rowleyl

- Arkansa.%:tlﬁtmn well | rexas station well field
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Bilica (SiOg)-._- ——- 26
Iron (Fe)..__.. .01
Calcium (Ca). 2.4
Magnesium (Mg).. 1.2
Sodium (Na) 7.4
Po 1 (K). 2.5
Bicarbonate (€207 ) 10
Sulfate (SOy) — 3
Chlorlde é()l) ...................................... 8.0
Fluoride (F)... 0
Nitrate (NOg) oo e 9.4
Total dissolved solids__._. 71
Total hardness as CaCO3 1
pH X ]
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Analyses—Continued

Bringle station well fleld | Bringle Lake (raw water)
Parts per | Equivalents | Parts per | Equivalents
million per million million per million
Sillea (8i0g) ... e 86 Jeeeeaeen [ Y SO
Iron (Fe) .o _pecomomeeee S § N N 2
Caleium (C8)._ - _oocooeeo - 16 799 9.3 0. 464
Magnesium (Mg) . o e 4.4 362 2.7 .222
Sodium (Na)__.______. 19 8.5 . 240
Potassium (K)o oo 2.8 4,2 .107
Bicarbonate (HCO3) v voeeoeaee . 55 84 . 567
Sulfate (SO4)..._ - 2 3 . 062
Chloride (C)... - 37 14 . 395
Fluoride (F) . oo n .2 . .011
Nitrate (INOs) oo e emee 2.5 .5 . 008
Total dissolved solids. .. 149 [T .
Total hardness a8 CaC 08 e oo ceceneae 58 '3
H e ———————— e e o 6.6 6.6

BRAZORIA COUNTY

ALVIN
Population in 1940: 3,087.
Source of information: H. W. Wood, water superintendent, January 1941.
Ownership: Municipal.
Source of supply: Two wells (Nos. 1 and 2). A
Well 1. Drilled in 1909; depth, 750 feet; diameter, 8 (?) inches; deep-well
turbine pump and electric motor; static water level, 42.5 feet below measur-
ing point in 1933 and 67.5 feet in November 1939; water-level measurments
made by H. W. Wood.
Well 2. Drilled in 1936 by LaynesTexas Co.; depth, 715 feet; diameter,
. 18% to 6% inches; screen from 604 to 715 feet; deep—well turbine pump and
electric motor; static water level, 52.5 feet below measuring point on Jan. 20,
1937; yield, 420 gallons a minute with draw-down of 100 feet on Dec. 22,
1936, and 330 gallons a minute with draw-down of 90 feet on Jan. 20, 1937,

Average pumpage, in gallons a day

1939 1040 1941 1939 1940 1041

ns, 800
119 000
111 400

'200

'y

Storage: Concrete reservoir, 1,260 gallons; elevated tank, 50,000 gallons.
Number of customers: 540,
Treatment: None.

PLANNING FILED
- HYDROLCAGY,
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Analyses
{Collected Jan. 20, 1841, Analyzed by J. W. Yett, Jr.]
Well 1 Well 2
Parts per | Equivalents | Parts per*| Equivalents
million per million million per million
Silica (8102) -~-oaeeeeee e e N £ T
- Iron (Fe) RN I - 2 R N D
Caleium (Ca)._......... 17 0.85 16 0.80
Magnesium (Mg)...... 5.4 .44 5.0 41
Sodium (Na) - } o mas| 20 .24
Bimrbonate]glc O3) 342 5.61 342 5,61
Sulfate (80¢) .- oo - 1 .02 1 .02
Chiloride (C1)- - oo . 250 7.06 240 6.77
Fluoride (18, R 1.0 .05 1.0 .05
Nitrate (NO3z) ... 0 0 0
Total dissolved solids._ . 730 oo 709
- L1 S (SN 60
2 = 8.4 |emees 8.1
Driller’s log, well 2
Thiek- Thick-
ness ]()fgg:)h ness %gg’
(f;et) (feet)
4 4 38 273
16 20 303
49 69 23 326
6 75 || Toughelay ... 64 390
14 89 || Sand and shale. 16| . 406
46 135 || Clay. 13 419
25 160 || Sandy shale 23 441
7 167 || Tough clay. 149 590
23 190 || Sand_.__. 125 715
28 218 || ClaY - e 7 722
17 235

ANGLETON
Population in 1940: 1,763.
Source of mformatmn E. L. Coole, city secretary, and Luther Patterson, well
driller, at Angleton, January 1941.
Ownership: Municipal.
Source of supply: Two wells (Nos. 1 and 3).

Well 1. Drilled by Luther Patterson; date unknown; depth 1,012 feet;
diameter, 6 inches; deep-well turbine pump and electric motor.

Well 3. Drilled in 1940 by Layne-Texas Co.; depth, 938 feet; diameter,
10% to 5 inches; deep-well turbine pump and electric motor; statie water
level, 14.02 feet below measuring point on Nov. 1, 1940; yield, 250 gallons a
minute on Nov. 1, 1940.
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- Average pumpage, in gallons a day
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1639 1940 1941 1939 1940 1941
63, 600 82,300 75,700
69, 200 , 800 )y
, 600 67,800 87,100
, 900 76, 600 75,
2 , 800 83,100
80,700 [--ceoeoe- 62,

Storage:
gallons.

Concrete ground reservoir,

50,000 gallons; elevated tank, 50,000

Treatment: Aeration and chlorination.

[Collected Jan. 20, 1941.

Analyses

Analyzed by J. W. Yett, Jr., and E. W. Lohrl

Well 1 Well 3
Parts per | Equivalents { Parts per | Equivalents
million per million million per million

Silica (8109) <mv oo

Iron (Fe)

Magnesium (Mg)-
Sodium (Na)______

Chloride (Cl)_..__.__.
Fluoride (¥). .

Nitrate (NOsz)
Total dissolved solids. ...
Total hardness as CaCOs

43 = S :

Drillers’ log, well 3

Thick- Thick-

Depth Depth

(foot) (feet) ooty | (eet)
8 8 || Sand, layersof clay. .. ... 70 728
52 60 || Fine-grained sand.. 24 752
23 83 || Clu; 21 73
105 188 26 799
7 205 26 825
19 224 18 843
78 302 30 873
31 333 39 912
Mealy clay.. 22 355 22 934
Clay. .. 38 393 41 975
Broken clay and sand. 112 505 27 1,002
%and, streaks of clay... , gg g 10 1,012
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FREEPORT
Population in 1940: 2,579,
Source of information: J. E. Reed, Jr., water superintendent, June 1941,
Ownership: Municipal.
Source of supply: Four wells (Nos. 1, 2, 3, and 4).

Well 1. At pumping station 110 West 2d Street; drilled in 1920; depth,
250 feet; diameter, 6 inches; air lift; yield, 65 gallons a minute.

Well 2. At pumping station 110 West 2d Street; drilled in 1920; depth,
250 feet; diameter, 6 inches; air lift; yield, 85 gallons & minute.

Well 3. At pumping station 110 West 2d Street; drilled in 1936 by Layne-
Texas Co.; depth, 250 feet; diameter, 6 inches; air lift; static water level,
37.02 feet below measuring point on Sept. 6, 1936; yield, 65 gallons a minute.

Well 4. At 8th and Mesquite Streets; drilled in 1941 by Layne-Texas Co.;
depth, 249 feet; diameter, 13 inches; deep-well turbine pump and electric
motor; static water level, 60.0 feet below measuring point on June 27, 1941;
yield, 250 gallons a minute.

Pumpage: Average, 206,000 gallons a day in 1941.

Storage: Two steel ground reservoirs, 12,000 gallons each; elevated tank,
50,000 gallons.

Number of customers: 806.

Treatment: Chlorination.

Analysis, well 3
[Collected June 20, 1941. Analyzed by J. W, Yett, Jr.]

Parts Equiva- Parts | Equiva-
ger lents per 1
million | million

Silica (8i03).- - ¥ SR S Sulfate (SO;).
Iron (Fe)....-. - 04 Chloride (Cl)-
Calcium (Ca) - - 21 1.05 || Fluoride (F)_.
ZsMaignem(zl\l}: )(Mg)__ 12 .99 || Nitrate (NO3)
odium (Na)
Potassium (K) 1 12.65 || Total hardness as CaG
Bicarbonate (HCOs3) 624 10023 || PH oo

Drillers’ logs

Well 1
Thick- | peptn Thick- | Deptn
(feet) (feet) ' (feet) (feet)
Red, and blue clay. 20 || sand, shale, shells. ........_. 2 172
................... 8 28 || Blue clay - v oveoe oo 53 226
Red and blue clay. 74 102 || Sand (water) . ... oo 25 250
Shale and shells 23 125 || ClBY o e cmeccccnan I .1 251
Blue clay 25 150 o
Well 2
Red and yellow clay .......... 15 215 | Blue €lay --uomeomccnaeaeaeae 25 150
Fine-grained sand 10 25 || Sand, sl:mle, shells......o.cooo 22 172
10 35 || Blueclay. ... 53 226
65 100 |} Sand. .o oo \25 250
25 125
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! . Driller’s logs—Continued
Well 3
Thick- Thick-
ness :[()f:gg)h ness %‘;Ef)
(feet) | (eet)
Surface soil. ... oo 5 51| Stickyclay. oooooaemaee 11 | 137
Clay_ .. o 3 8 || Soft shale and shells...._..._. - 38 175
Fine sandy cl8y .o cococnaeaas 15 23 || Sticky clay. 51 226
Sand and shells.... 8 31| Sand........ 23 249
......................... 69 100 {{ ClaY - eccmemmaacomccceee 1 250
Sticky shale ... 26 126
Well 4
Surface sofl._ . oo 3 Good water sand. ... 24
Redclay._ . -o.ooaomaooool 54 57 |1 Shale. . oo eaeeean 232
Soft red el - eoee e 120 177 Fine-gmiued sand...cococcnnn 15 247
Sticky red shale. ... 29 206 || Shale_ .o i 2 249

BRAZOS COUNTY

BRYAN
Population in 1940: 11,842,
Source of information: C. M. Ramsey, superintendent of utilities, June 1944.
Ownership: Muniecipal.
Source of supply: Five wells about 3% miles northwest of Bryan. All wells are
in line about 2,200 feet apart.

Well 1. Drilled in 1938 by Layne-Texas Co.; depth, 557 feet; diameter,
8% to 6% inches; screens from 462 to 475 and 494 to 544 feet; deep-well tur-
bine pump and 30-horsepower electric motor; static water level, 137.27 feet
below pump base June 24, 1944; yield, 261 gallons a minute with 73 feet of
draw-down July 1, 1944,

Well 2. 2,500 feet northeast of well 1; drilled in 1939 by Layne-Texas
Co.; depth, 523 feet; diameter, 16 to 8% inches; screen from 435 to 523 feet;
deep-well turbine pump and 50-horsepower electric motor; static water level,
166.70 feet below pump base July 2, 1944; yield, 315 gallons a minute with a
draw-down of 64 feet June 24, 1944.

Well 3. 2,500 feet northeast of well 2; drilled in 1939 by Layne-Texas Co.;
depth, 498 feet; diameter, 16 to 8% inches; screen from 422 to 492 feet; deep-
well turbine pump and 50-horsepower electric motor; static water level,
162.15 feet below pump base July 2, 1944; yield, 346 gallons a minute with a
draw-down of 82 feet July 6, 1944; temperature, 80° F.

“'Well 4. 2,500 feet northeast of well 3; drilled in 1939 by Layne-Texas Co.;
' depth, 677 feet; diameter, 16 to 8% inches; screens from 391 to 422 and 549 to
600 feet; deep-well turbine pump and 50-horsepower electric motor; static
water level, 152.97 feet below pump base June 14, 1944; yield, 424 gallons a
minute with draw-down of 70 feet June 15, 1944; temperature, 80%° F.

Well 5. About 2,400 feet south of well 1; drilled in 1943 by Layne-Texas
Co.; depth, 584 feet; diameter, 16 to 8% inches; screens from 430 to 485 and
534 to 573 feet; deep-well turbine pump and 60-horsepower electriec motor;
static water level, 114.57 feet below pump base June 24, 1944 yield, 582
gallons a minute with a draw-down of 90 feet June 19, 1944,
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Pumpage 8 (computed by multiplying the rate of pumpagg from each well by
the amount of time operated):

Average pumpage, in gallons o day

1840 1941 1942 1043 1944
____________ 1,170,000 | 1,330,000 | 1,550,000
____________ 1,170,000 | 1,330,000 | 1,550, 00C
1,100,000 | 1,200,000 | 1,440,000 | 1,640, 000
1,360,000 | 1,270,000 | 1,380,000 | 1,780,000
1,360,000 | 1,450,000 | 1,320,000 | 1,900,000
1,020,000 | 1,220,000 | 1,550,000 | 1,850,000
1,250,000 { 1,400,000 | 1,770,000 | 2,100,000
1,550,000 | 1,520,000 | 1,970,000 | 2 050,000
1,800,000 | 1,670,000 | 1,470,000 | 2,050,000
October. _ . 1,550,000 | 1,670,00C | 1,780,000 | 1,700,000
November. 1,350,000 { 1,540,000 | 1,630,000 | 1,800,000
December_____ .. T 1,100,000 | 1,280,000 | 1,400,000 | 1,800,000

Storage: Ground storage reservoir at well field, 300,000 gallons; three ground
reservoirs in Bryan, total about 2,200,000 gallons; elevated tank, 250,000 gallons.
Treatment: Aeration and chlorination.

Analyses
{Collected Nov. 10,1942, and Aug. 23,1943. Analyzed by P. A. Witt and J. H. Rowleyl
Well 2 Well3 Well 4 Wells
Equiv- Equiv- Equiv- Equiv-
Parts alents Parts alents Parts alents Parts alents
per per per per per per ber per
million million million miltion million million million million
Silica (8108) - oo 18 ] 16 il 15 |eoeeoais 19 |
Iron (Fe). coueooociiiioeee| 04| OB ...} .25 . .___ A0l
Caleium (Ca)_ .. 0.10 17 0.085
Magnesium (Mg) .04 .2 .016
Sodium and Potassium (Na+K)- 8.34} 69 2.994
Bicarbonate (RCOs3) 7.16 | 159 2.613
Sulfate (S04 .__.__ .03 1.5 . 031
Chloride fCl) 1.27] 16 .451
Fluoride (F). .02 0 0
Nitrate (NOs)_..__ 0 ]
Total dissolved solids_.._.._.._.___| 184 [________| 188 [________ {474 |.____.__ 184 |..C
Total hardnessas CaCOs.__..__._...| 6 {1 4 ...} 7 {.__.. [ J -
PH o ececees 8.1
Drillers’ logs .
Well 1
‘ ’
Thick- Thick- vE
Depth Dipth
ness ness
ety | Ueet) (footy | UeeD)
[ Q17 13 13 || Light-gray shale and layers
Sand. 10 23 of shell . __...__ 125 254
Roek_____ 1 24 || Rock___________._____________ 1 255
Gray shale 27 51 || Gray shale, boulders, and
Brown shale. 27 78 layers of shell 26 281
Sand._._.__.. 3 81 || Sand and layers of shale_ 12 293
Brown shale._. 2 83 || Gray shale and shell 27 320
Sand_ . ___._. 5 88 |} Gray shale and layers of sand_ 13 333
Brownshale ___________ 10 98 || Sandyshale. _..___________._. 20 353
Fine-grained green sand..... 13 111 {1 Gray shaleand streaksofsand. 27 380 .
Brown shale.. 17 128 |l Hard brown sandy shale with
Rock. 1 129 streaks of sand and lignite__ 33 413

8 Water furnished to Texas Agricultural and Mechanical College and the town of College Station ineluded

in the following table.
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Driller’s logs—Continued
Well 1—Continued
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Tll;égé( Depth T}l]nck- Depth
fect) o5 | (feet)
(feet) | ¢ (feet)
Sand with streaks of brown Hard shale, shell, and layers
shale and lignite__.._______. 23 436 of limerock. 34 1,174
Sandy shale, lignite, shell, Rock_ ... 4 1,178
and layersof sand._ _________ 19 455 || Shale..___._._._ 2 1,180
Hardshale _________._________ 3 458 1t Rock___________ 1 1,181
Hard sand rock_.__.___..... 10 468 || Hard shale 39 1,220
Sand and layers of shale_.__... 12 480 || Hard-packed sand._ 7 1,227
Send.__ . ___.._..___..___ 59 539 || Shale.__._______.. _____"___ 4 1,231
Brown shale and shell________ 10 549 || Hard-packed sand, Iayers of
Brown shale, shell, and lig- rock, shell, and shale. ______ 15 1, 246
nite oo 14 563 || Rock, shale, shell, a,nd layers
Sand ... ___.._________ 5 568 of hard rock..._..___.._____. 21 1,267
Brown and green shale, shell, Shale._ ... ... ... 9 1,276
and lignite. ... _._____ 52 620 || Rock, shale, she]l and layers
0CK . oo 1 621 of hard rock and pyrite. 15 1,201
Bmwn sha]e, shell, lignite, Brown shale and lignite_ 53 1,344
and pyrite. .- _-___..__.. 23 644 || Sandy shale. _________________ 80 1,424
Sa.ud w1th shale breaks.. - 40 684 Shale a.nd streaks of sandy
Shale, shell, and lignite._ 36 720 || shale . .. ____._____.__ 10 1,434
Roek_ .. 1 721 Muddy sand with layers of
Shale and shell_.______ 9 730 shale ... ____._________. 32 1, 466
Sandy shale and lignite__ 28 758 || Sand and layers of shale 14 1,480
Shale ... 3 761 || Sandy shale_._..__.__ 5 1,485
Sandy shale, layers of sand, Sand (cored)_______..__._..__ 9 1,494
lignite, and glaucinite_ ... ._ 23 784 || Sand, shale. lignite, and mica. 31 1,525
Sand, sandy shale, and Brown and gray shale and
streaks of shale and shell 42 826 ignite. . . .. 31 1, 556
Shale, shell, and lignite._....._ 21 847 | Sand rock____________________ 2 1, 558
Fine-gra.med sand_ ... 7 854 || Hard brown and green shale
Hard brown shale and lignite_ 32 886 and lignite__..._____.______.__ 20 1,578
Brown shale, shell, and layers Hard brown and green shale,
ofsand _____ ... 28 914 lignite, and streaks of sandy
Brown shale and shell. 12 926 shale 48 1,626
Rock . . 1 927 || Sandy shale and lignite. 26 1,662
Muddy sand and streaks of Muddy sand 49 1,701
brow-n shale_ . ..o 58 985 (| Sand rock 3 , 704
Rock 2 987 Hard-packed sand. 2 1, 706
Brown shale, shell, and hg~ 3 1,709
nite e 41 1,028 Fme grained hard - packed
Brown sandy shale, lignite, | |  |{ sand___________. T_._________ 42 1,751
and shell 22 1,050 Shale, sandy shale, lignite,
......................... 1 1,051 e em——— 16 1,767
Hard ‘brqwn shale, shell, and Rock ......................... 1 , 768
lignite .. _________ 5 1, 056
Hard brown and gray shale,
shell, and lignite_.._________ 84 1,140
. Well 2
Red and white elay_._.._..__. 27 27 Gray shale, boulders, and
Sandy shale_____._ - 23 50 shell oo 54 295
Gray shale_ . - 108 158 || Rock..___.. 1 296
Rock.__________.__ - 2 160 || Sand and shale_ 1n 307
Gray shale and shell_ - 47 207 || S8and and shell__ 30 337
Rock______ . .. 1 208 (| Sand and shale_. 25 362
Gray shale, boulders, and TFine-grained sand__ 30 392
- 32 240 || Shale, lignite, and sand.. 46 438
Rock _________________________ 1 241 || Sand and shale ... 523
Well 3
28 28 || Gray shale and shell_._ 24 247
47 75 a 23 270
1 76 1 271
28 104 24 295
12 116 19 314
1 117 28 342
24 141 || Shale and sand. 31 373
4 185 [{ Shale and sand 20 393
2 187 || Shale and sandy shal 24 417
3 190 || Sand 72 489
1 191 {{ Shale. 9 498
32 223
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Drillers’ logs—Continued
Well 4 '
Thick- Thick-
Depth Depth
(ooty | Cleet) ooty | Cot)
8 8 || Shale and boulders. 27 291
24 32| Rock_ ... 1 292
1 33 || Gray shale_ 31 323
46 79 || Sandy shale___..___.._. 15 338
.1 80 || Gray shale and shells_.._.___. 21 369
13 | 93 || Sand with shale breaks_..<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>