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GEOLOGY AND GROUND-WATER RESOURCES

OF RAYS COUNTY,

ABSTRACT

T E X AS

The Edvards limestone of early Cretaceous age is the chief aquifer for San
Marcos Springs and about 160 other springs and veIls in Hays County, along the
Balcones fault zone in south-central Texas.

Hays County 1s underlain by a basement of Paleozoic rocks; and in the south­
eastern part of the county the Hosston and S11go formations of early Cretaceous
age, correlative with the Coahuila series of Mexico, have been encountered in the
subsurface. Rocks exposed in the county are principally Cretaceous and Quaternary
sedimentary units, which are assigned to the Trinity, Fredericksburg, and Washita
groups in the Comanche series; the Eagle Ford shale, Austin chalk, Taylor marl,
and Navarro groups in the Gulf series; and the Leona formation and equivalent rocks
in the Pleistocene series. Recent alluvium and colluvium locally overlie the older
rocks.

In addition to the Edwards limestone in the Fredericksburg group, vater­
bearing rock units in Hays County include the Pearsall formation (Travis Peak of
outcrop areas) and the Glen Rose limestone in the Trinity group, the Austin chalk
and Taylor marl, and the Quaternary rocks.

The surface slope and regional dip are toward the southeast. Several normal
strike faults have displaced the Cretaceous rocks dovnvard to the southeast, the
aggregate displacement being about 1,700 feet vithin the county. The boundaries
of the Edvards limestone ground-water reservoir are formed by maJor faults vhich
are the major controls of movement of water.

Much of the vater discharged at San Marcos Springs is derived from influent
seepage from streams and infiltration from precipitation in recharge areas south­
west of Hays County. The average underground inflow from Comal County through
the Edwards limestone reservoir is estimated as 70,000 acre-feet per year for the
period 1934-47. The discharge of San Marcos Springs, averaging about 55 million
gallons a day during 1955, greatly exceeds local ground-water recharge vithin Hays
County.

Depth to water, direction of movement of water, subsurface location of aqui­
fers, and quality of water in Hays County have been determined from records of
5l~ wells and springs, drillers' logs of 49 wells, periodic water-level measure­
ments in about 70 vells, and chemical analyses of vater samples from 2]8 vells
and springs.

Ground water from wells in the Pearsall formation generally contains less
than 500 parts per million of dissolved solids. Water from the Glen Rose lime-
stone in some places contains more than 500 parts per million of sulfate and ,~

more than 1,000 parts per million of dissolved solids; locally it is high in
nitrate also. Water from the Edvards limestone commonly is very hard but is
otherwise of good quality for most uses, except in the southeastern part of the



county. Analyses of tvo vater samples from the Austin chalk indicate a high
content of bicarbonate. Water from the Taylor marl and from Quaternary sediments
generally is hard 1 and locally it contains excessive nitrate.

Most veIls in Hays County are used for domestic and stock supplies. About
20 vells 1 most of them in the Edvards limestone1 yield water in relatively large
amounts for industrial use 1 irrlgatioD1 or public supplies.
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INTRODUCTION

Purpose and Scope of Investigation

The purpose of the investigation in Hays County was to obtain geologic
and hydrologic data relating to the occurrence of ground water, especially its
occurrence in the Edwards limestone and the associated Comanche Peak limestone.
The work was done as part of a continuing program of ground-water investigations
along the Balcones fault zone being carried. on cooperatively by the U. S. Geo­
logical Survey, the Texas Board of Water Engineers, and the city of San Antonio.

Geologic studies were directed primarily toward an orientation for the presen­
tation of hydrologic data. The mapping of stratigraphic units Is intended to be
consistent with that In other investigations in nearby aress, whereas emphasis in
description Is placed on hydrologic properties of the rock units. The geologic
map shovs those ~eatures o~ geologic structure vhich have a direct bearing on the
occurrence or movement o~ ground vater.

Location o~ Area

Hays County is in south-central Texas (fig. 1), on the boundary betveen the
Edwards Plateau and the Gul~ Coastal Plain. The parallel of 300

()() I north lati­
tude and the meridian o~ g80()()! vest longitude intersect approximately in the
center o~ the county,

The greatest north-south length of the county is about 41 miles, and the
greatest east-vest width is about 35 miles; the total area is about 610 square
miles. In 1950 the population of the county was 11,840 and; the population den~

sity about 21 persons per square mile. San Marcos, the county seat, is approxi­
mately midway betveen Austin and San Antonio.

Previous Investigations

Hill and Vaughan in 1898 presented a description of the regional geology of
part of central Texas, giving early information on San Marcos Springs and the ar­
tesian vell at the nearby U. S. Fish Hatchery. They also prepared a geologic map
(Hill and Vaughan, 1902) that included the portion of Hays County north of ]O0()()!

north latitude and vest of 98°00' vest longitude, or approximately the northeast
quarter of the county. Meinzer (1921, p. 33-36) summarized records of the dis­
charge of San Marcos Springs for the period 1894.1921. About the same t1me Brucks
(1921) prepared a report on the geology of the San Marcos quadrangle, in vhich he
discussed the general geology o~ the southeastern part of Hays County.

Intermittently during the years 1916-35, Prof. F. L. Whitney of the University
o~ Texas mapped the geology of several counties, including Hays, along the Balcones
fault zone (Whitney, 1956). Several theses for advanced degrees at the University
o~ Texas contain contributions to the geology o~ the county. These include the

- 3 -
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York of Cronin (1932) 1/, Koenig (1940) 2/, and DeCook (1956) 3/.- - -
Records of vells and springs in Rays County were presented by Barnes (1938) 1

and later these were supplemented and brought up to date (DeCook and Doyel, 1955).
Local investigations of ground-vater conditions near Buda, Kyle, and San Marcos
have been made by Bennett (1942), George and Bennett (1942), and George and Follett
(1945). Studies by Rhoades and Guyton (1955) have contributed materially to an un­
derstanding of the occurrence of ground water 1n rocks of' the Trinity group. A.
regional discussion at ground water in the Edvards and associated limestones
(Petitt and George, 1956) includes data from parts of Hays County, Records of
fluctuations of vater levels in wells in Hays County have been published by the
Texas Board of Water Engineers (Follett, 1956).

Methods of Investigation

The geologic maps of' Hays County (pIs. 1 and 2) were compiled on a base map
prepared from aerial mossics and a general highway map on a scale of 1 inch to
the mile. Geologic mapping in the field was done on aerial photographs at a
scale of 1:20,000.

Hydrologic data in the report include many of the records of wells and
springs and chemical analyses of water previously publiahed (DeCook and Doyel,
1955), and more recent data gathered during the course of the geologic mapping.

The chemical analyses prior to 1943 were made by employees of the Works Prog­
ress Administration and in part do not conform to standards of accuracy of the
Geological Survey. The rest of the analyses were made in the laboratory of the
Geological Survey in Austin.

Special attention has been given to information regarding the occurrence of
water at San Marcos Springs. Records of yield of the springs have been summar­
ized, and some knowledge of the direction of movement of ground 'Water toward the
springs has been gained by periodic 'Water-level measurements in several observa­
tion wells near San Marcos. For purposes of numbering the wells, the county has
been divided into quadrangles, each embracing 10 minutes of latitude and longi­
tude. The quadrangles are labeled alphabetically beginning in the northern part
of the county and the wells are numbered consecutively within each quadrangle.

The investigation was made under the general supervision of A. N. Sayre,
chief of the Ground Water Branch of the Geological Survey, and under the immediate
supervision of R. W. Sundstrom, district engineer in charge of ground vater in­
vestigations in Texas. Fieldwork vas done during the months of July and August
195'! and 1955, and March through June 1956.

1/ Cronin, K. 5., 1932, An Edwards, Georgetown erosional interval: Univ.
of Texas M. A. thesis, 27 p.

£! Koenig, J. B., 1940, A consideration of the Blanco River terraces north
of San Marcos, Texas: Univ. of Texas M. A. thesis, 42 p.

1/ DeCook, K. J., 1956, Geology of San Marcos Springs quadrangel, Hays
County, Texas: Univ. of Texas M. A. thesi5, 90 p.
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GEOGRAPHY

History of Settlement

The southeastern part of Hays County vas traversed by Spanish explorers and
travelers for many years prior to 1800. In 1807 colonists from the interior of
Mexico founded a settlement along the San Marcos River about 5 miles belov San
Marcos Springs. A historical marker at this location brLefly outlines its his­
tory, as follows:

"Site of first tovn of San to'arcos. Knovn
officially as Villa de San Marcos de Neve
Established in 1807 by Mexican settlers.
The population on January 6, 1808, vas 81.
A flood in 1808 and subsequent Indian raids
led to its abandonment in 1812 "

The present site of San Marcos was included in a ~and grant made by the
Mexican government of Coahuila and Texas to Juan Veramendi in 1831. After sev­
eral years the grant came into the joint possess~on of three American settlers-­
William Lindsey, Gen. Edvard Burleson, and Eli T. Merriman, vho proceeded in
1851 vith plans to layout the nev town of San Marcos. 1/

The arrival of German immigrants and many settlers of English and Scotch­
Irish ancestry, around 1845, caused a surge in population and the founding of
several nev settlements in the county, particularly in the ~estern part. In
1848 a sa'Wlnill vas built at the town nov called Wimberley. Bet een 1847 and
1852 settlers opened land at "Allen's Prairie," abcut 2 miles est of the pres-
ent site of Bude; in the Dripping Springs and Drift....ood areas; and along the
Blanco River ....est of Kyle.

The present communities of Buda and Kyle ....ere established after the ex­
tension from Austin of the International and Great Northern Railroad, ....hich vas
opened through Hays County in 1881.

1/ Dobie, D. R. 1932, The history of Hays County, Texas: Univ. of Texas
M. A.-thesis, 134 p.
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Hays County vas created by the Texas Legislature on March 11 IG4J, and San
Marcos, the largest community, was designated the county seat. The county was
named for John Coffee ("Jack") Hays, a professional surveyor from Tennessee who
vas famous as a scout and Texas Ranger.

The population of the county has grmm during the past century by natural
increase and steady immigration. Many descendants of the early settlers are liv­
ing in the county today. By 1950, according to the U. S. Census Bureau, the pop­
ulation of' san Marcos vas 9,980, and that of' Hays County vas 17,840.

Agricultural and Industrial Development

The prairie farmland in the southeastern part of Hays County is utilized for
the raising of cotton, corn, oats, f'1ax, and wheat. In the northwestern part some
of these crops are raised on small farms in the river valleys, but most of the ter­
rain is rugged and is used primarily for the raising of cattle, sheep, and goats.
Several recreational and resort areas have been developed near Wimberley in recent
years.

Several small industries have been established at San Marcos. These include
a wool-scouring plant, a die-casting plant, a meat-processing plant, and a small
ceramics industry. San Marcos is well known for its schools, as well as for the
Springs and other tourist attractions. The establishment of an Air Force base
nearby also has enhanced the economy of the city.

Climate

The climate in Hays County is temperatej the summers are hot but the win­
ters are mild. Climatic records obtained at the U. S. Weather Bureau station
at San Marcos may be considered generally representative of Hays County. How­
ever, the northwestern two-thirds of the county, at somewhat greater altitude,
may have slightly lower temperatures than San Marcos and may receive more pre­
cipitation at times, owing to lifting of northward-flowing air from the Gulf of
Mexico.

The long-term mean annual temperature at San Marcos is 67.8°F.
term mean monthly temperature for January is 50. 6°F and for August,
1) .

The long­
84.0°F (table

Table l.--Long-term mean monthly temperatures at San Marcos
(From records of U. S. Weather Bureau)

Mean Mean
Month temperature (OF) Month temperature (OF)

January 50.6 July 83.6

February 52.9 August 84.0

March fI:).7 September 78.9
April 67.3 October 69.6

May 74.5 November 59.3
June 81.5 December 51.2

- 7 -
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Table 2 lists the first and last days on which rreezing temperatures ac­
e red in the years 1945 through 1956.

Table 2.--First and last days having temperatures below
32°F ror the years 1945-56, at San Marcos

(From records or u. S. Weather Bureau)

Date of last Date of first Date or last Date of first
Year freezing freezing Year i'reezing freezing

tempE'rature temperature temperature temperature

19~5 Feb. 28 Nov. 22 1951 Mar. 20 Nov. 3

1946 Mar. 10 Dec. 3 1952 Mar. 24 Nov. 11

1947 Mar. 17 Nov. 8 1953 Feb. 26 Nov. 9

1948 Mar. 14 Nov. 10 1954 Mar. 7 Nov. 6

1949 Mar. 3 Dec. 15 1955 Mar. 29 Oct. 25

1950 Mar. 20 Nov. 4 1956 Jan. 14 Nov. 27

Tee long-term mean annual precipitation at San Marcos is 32.81 inc~es. Dur­
ing the 10 year period of drought 1947-56, however, the mean annual precipitation
~~s 28.35 inches. The minimum recorded precipitation for 1 year was 15.77 inches,
in 1917; the maximum ~~s 52.24 inches, in 1946.

The heaviest precipitation often comes during the months of April, May and
September, although there is no significant rainy season. The spring and autumn
rains, as well as many of the winter rains, commonly occur along'dlovly moving
~ron~s between cold continental polar air and relatively warm and moist mari~ime

t~~pical air. Convectional thundershowers are frequent during the summer season.

The monthly precipitation at San Marcos for the years 1893-1954, as published
~y the U. S. Weather Bureau, has been tabulated by Petitt and George (1956, v. 2,
pt. 3, p. VII-23, VII-24). The record of monthly precipitation for the years 1922­
56 with relation ~o the discharge of San Marcos Springs is shovn graphically in
f'igure 2.

The average annual rate of evaporation from a .free water surface at San
Antonio, computed by reultiplying the evaporation from a Bureau of Plant Industry
pan by a factor of 0.97, is 63. n inches \Bloodgood and others" 1954, p. 67). A
similar evaporation rate probably prevails in the San Marcos area, and therefore
the potential arulUal evaporation is about tvice the mean annual precipitation.

Vegetation

The climate of south-central ~exas at the eastern edge of the Edwards Platea~

is suff1cien~ly warm and moist to support a rather dense vegetal cover as compared
with that of the semiarid region along the western margin of the plateau. In Hays
Coanty tr.e m~re common types of trees are several varieties of oak, elm, hack­
ber~, cedar, and mesquite. In local areas where suf'ficient vater is available,
as in the valley bottom lands, larger trees abound--cottonwood, cypress, sycamore,
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and ...Ulo·"'. A ~e.... types of' cactus, notably the prickly pear, are abundant,
locally.

The types of rock and soil develaped on the different geologic formations,
as well as the climate exert considerable control on local distribution of plant
types. Guyler tl931, p. 61-78) has discussed the distrib~tion of vegetation with
respect to geologic formations of Cretaceous age in Texas. In general, heavy
growths o~ oak commonly occur on limestone out~rops, juniper on marly slopes, and
mesqtiite and natural grasses o~ s~ly and sandy formations.

Tr.e distribution and densi~y of vegetation are significant factors in the
hydrologic cycle. Their quantitative ef~ect on recharge of ground vater has not
been evaluated in Hays County. ~t has ~een shown in other areas, hovever, that
vEgetstion may affect ground-vater rec:~rge, storage, and discharge in at least
four ways: (~) direct interception of precipitation, and subsequent evapora­
ti~n ~rom plant s~rfaces; (2) use ~f 60il moisture; {3) retention of runoff;
and \4) use of ground vater by phreatophytes (r;atewood and others, 1950; Meinzer,
19491.

Topography

DRAINAGE

Approximately the nort~er~ hal~ ~f Eays Ccunty is In the C~larado River
drainage basin, and the southern half is 1n t~~€" Guadalupe River basin. The
Pedernales River, whlch fl~~s acrcs~ t~e n~rtt end of the county, joins the
Colorado River at a point a~o~t 18 miles north-northeast of Dripping Springs.
Sarton Creek and Onion Creek, which drain tte narth~central part of the county,
join tte Colorado River in Travis County ab~~t 15 miles northeast of Buda.

':'ce San Marcos River heads at San Marcos Spr1.ngs and :rlovs south-eastvard
into Caldve:l CJunty. Its largest tributary is t~e Blanco River, which drains
moat o~ the southern part of Hay& C04Dty and joins the San Marcos River about 3
miles below San Marcos. Cypress Creek ~~r.tr1butes considerable runoff to the
31an.:l.:l River. 'Water from a spring known as ,"aco1;.' s 'Well (0-69; pl. 1) flays per­
ennially into Cypress Creek and ~ontrib~te5 to ~te runorr of the Blanco River near
'Wimberley.

rr.e Pederna:es River where it CT~sses Hays Sounty and the Blanco River along
m~st of its course nortt of the 3alcones fault zone, are zonsidered to be ante­
cedent on the Edvards Platea~, vtere a dendritic drainage pattern has been deve­
loped. Relative uplift of the plateau area above the Coastal Plain has ~aused

rejuvenation of these streams so ~hat they have ~ut through all or parts o~ the
Edwards, Glen Rose, and Travis Peak rorma~ions. In places on the Edvards I1me­
s~one outcrop, the Blanco River and some smaller streams appear to have been
offset al~ng northeast-trending faults vhere the dovnthrovn or southeast sides
consist of hard, resistant beds of the Ed.\I8.I"ds.

The Geological Survey has main~ined gaging statl~n5 on 81anco River at
'Wimberley and on San Marcos River at S~ Marcos intermittently since 1924 and
1915, respectively. Records of runoff at these stations and miscellaneous
measurements of the flov of San Marcos Springs have been published in Geologi­
cal Survey vater-supply papers.

- 10 -
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RELIEF

The Balcones escarpment in the southeastern part of Hays County 1s the
boundary between the Edwards Plateau on the northwest and the Coastal Plain on
the southeast. The boundary 1s not ~v.erywhere clear cut or sharply defined,
but in general the "Hill country" to the northvest has more rugged topography
and greater relief than the plains to the southeast.

The highest points in the county are slightly more than 1,6CX> feet above sea
level, along ridge summits of the Blanco-Colorado drainage divide about 12 miles
northwest of Wimberley. The lowest point 1s about 555 feet above sea level, at
the San Marcos River where it enters Caldwell County. A maximum local relief of
about 300 teet occurs in several places along the Blanco River in its traverse of
the Glen Rose 11lllestone. The outcrop of the Edwards limestone displays a more
subdued topography and gentle relief except vhere streams have cut narrov, pre­
cipitous gorges through the hard limestone.

From the
Springs fault
feet (pl. 2).
zone of major
topography of
Plain.

Comal-Rays County line almost to the Blanco River, the San Marcos
(pl.l) has produced an escarpment creating relief of 100 to 150
From the Blanco River northvard to Travis County, hovever, the

faulting is displaced several miles to the northvest, and the
the Edvards Plateau merges irregularly into that of the Coastal

On the plains area southeast of the Balcones fault zone, the surface is
underlain largely by the Taylor marl and rocks of the Navarro group, which
veather rather easily to a topography of gentle sloping rises and valleys.(Pl. 3)

GEOLOGY

Stratigraphy and Water-bearing Properties of Rock Units

The land surface in Hays County is immediately underlain by sedimentary
rocks of the Cretaceous and Quaternary systems. The Cretaceous sequence of
central Texas is well represented in the county, the oldest exposed rocks of
the system being those of the Trinity group and the youngest, the Navarro group.
The Quaternary sediments consist largely of Pleistocene terrace gravels and local
deposits of Recent alluvium and collUVium.

The most prolific vater-bearing rocks in the county are the limestone units
of Cretaceous age. Some of the sandy Cretaceous :formations and the Quaternary
deposits of sand and gravel also yield significant amounts of ground water. The
formations that consist principally of clay or shale are relatively impermeable
and tend to impede groundwWBter movement.

The stratigraphic succession in Hays County, with descriptions of litho­
logic and vater-bearing characteristics and thicknesses of the rock units, is
shovn in table 3.

PRE-CRErACEOUS ROCKS

Although the oldest exposed rocks in Hays County are Cretaceous in age,

- II -
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these and younger sediments are underlain by a basement of Paleozoic rocks. Prior
to Cretaceous deposition the Paleozoic rocks had been de:formed, metamorphosed 1n
places (Barnes, 1948, p. 11), and exposed to subaerial erosion, so that pre­
Cretaceous rocks at different locations may represent various systems of the
Paleozoic era.

The exposure of Paleozoic rocks nearest Hays County Is along the Pedernales
River in Blanco County a few miles upstream from the Blanco-Hays County line. To­
ward the southeast, the Paleozoic racks are encountered in general at increasingly
greater depths. Pennsylvanian shales reportedly were encountered at 820 feet in
well C-33, an all test in western Hays County (pl. 1). Pre-Cretaceous rocks were
reported at about 700 feet in the Bucklin No. 1 Elsner test well about 3 miles
south of Dripping Springs. Paleozoic rocks were entered at about 2,750 ~eet in
well H- 30. Rocks reported as Precambrian(?) but which may be metamorphosed
Paleozoic rocks, were encountered in 3 wells at depths o~ about 4,800 feet in the
Luling oil field in Caldwell County (Sellards, 1931, p. 827).

CRETACEOUS SYSTEM

The Cretaceous system in the Texas-Mexico region has been divided into the
Coahuila series (in Mexico), Comanche series, and Gulf series; however, only the
Comanche and Gulf series are represented in the outcrop in Hays County. Rocks of
the Coahuila series crop out in Mexico and their probable equivalents are exposed
at the surface in Arkansas, but they have been identified only in the subsurface
in south-central Texas.

Equivalents of Coahuila series of Mexico

The Coahuila series vas formerly considered a lover group of the Comanche
series but has more recently been established as a separate series in Mexico
(Imlay, 1944a, p. 1082). The Coahuila series of Mexico is divided into the
Durango and Nuevo Leon groups. The Durango group is of Neocomian age and the
overlying Nuevo Leon group is of late Neocomian and early Aptian age. Rocks
bearing Npocamian fossils crop out near the Rio Grande and the Mississippi River,
whereas their equivalents in south-central Texas occur only in the subsurface.

The rocks of Coahui1an age in the subsurface in Hays County are, in ascend­
ing order, the Hosston and Sligo formations, which occur as a wedge between the
underlying Paleozoic rocks and the overlying Pearsall formation. (Travis Peak
of outcrop areas) Imlay (1945, p. 1419) states that the age of the Hosston
formation is "mainly Neocomian" and. that "a lower Aptian age ror the Sligo :for­
mation is indicated by its similarity to lover Aptian beds in northern Mexico."

The Hosston and Sligo formations have been identified in the log of well
F-25, an oil test in eastern Hays County (fig. 3). The Hosston here is about
500 feet thick, and its electrical properties indicate that it consists mainly
o:f shale, shaly sandstone, and sandstone. The S11go formation is about 230 feet
thick at this location. The lithologic and electric logs indicate that it con­
sists principally of thick limestone in the upper 100 feet and alternating lime­
stone and shale 1n the lower part.

- 15 -
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The Hosston formation 1s not kneV'll to yield \ffi.ter to veIls in Hays County;
however, it seems probable that at least small quantities of potable vater could
be obtained from sands of the Hosston in the northern part of the county. A fev
~ells in the north-central part of the county produce vater from beds which are
probably in the upper part of the SlIgo formation.

Comanche Series

The Comanche series at the outcrop in central Texas has been divided into
the Trinity, Fredericksburg, and Washita groups. The oldest exposed rocks in
Hays County are in the Trinity group.

TRINITY GROUP

The exposed section of' the Trinity group in Hays County Is similar to that
described by Rill (1901, p. 131) in the Colorado River section, where the forma­
tions included in the Trinity group are the Travis Peak formation and the Glen
Rose limestone. Hill (p. 141) divided the Travis Peak formation into three mem­
bers, in ascending order the Sycamore sands, Cow Creek beds, and Hensell sands
(fig. 4a).

Barnes (1948, p. 8) proposed the name Shingle Rills formation to include the
Hensell and Glen Rose members, and included only the Sycamore and COy Creek mem­
bers in the Travis Peak formation.

Imlay (1945, p. 1441) assigned the rocks above the Sligo formation and below
the Glen Rose limestone to the Pearsall formation in the subsurface section in
south Texas, the type section of the Pearsall being at a well in Frio County. As
described by Imlay, the Pearsall formation includes the Pine Island shale, COy
Creek limestone, and Hensell shale members (fig. 4b), which compose a lithic se­
quence similar to that of the members of the Travis Peak formation where they
crop out. Imlay suggested that the name Travis Peak be restricted to the forma­
tion where it is exposed at the surface.

Lazo and Stricklin (1956, p. 74) have
the Comanche series and older rocks, using
Fredericksburg, and Washita lithic units.
figure 4c.

proppsed a revision of terminology for
the term "division" for the Trinity,
They divide the Trinity as shown in

As pointed out by Lazo and Stricklin (P. 68), some confusion has been in­
troduced by the dual concept of groups as rock-stratigraphic units and biostrati­
graphic units. It is difficult, therefore, to correlate units such as those in
the Trinity group from surface to subsurface sections. The terminology of Lozo
and Stricklin is based upon "cyclic repetitions of systematic deviations in type
of sedimentation" and applies, in part, to both surface and subsurface units.
According to their proposed subdivision of the Trinity division, the Sycamore sand
and its sub~urface equivalents, the Hosston and Sligo formations, compose the lower
Trinity division. Their newly named Hammett shale occupies the stratigraphic
position of the Pine Island shale in the subsurface section and underlies the
Cow Creek limestone. The Hammett and Cow Creek compose the middle Trinity divi­
sion. The Hensell sand at the outcrop and the overlying Glen Rose limestone con­
stitute the upper Trinity division.

- 17 -
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In the Hays County investigation the nomenclature of the outcrop of the
Trinity group 1s after Hill (1901); bevever, the names of the members of' the
Travis Peak formation are slightly modl:fied to conform to local usage -- Syca­
more sand member of Hill (1901), Cow Creek limestone member, and Hensell member.
In the subsurface, the nomenclature of Imlay 1s recognized in that the subsur­
face equivalent of the Travis Peak 1s referred to as the Pearsall f'ormatlon.

Travis Peak (subsurface Pearsall) formation

The Travis Peak formatioD, equivalent to the Pearsall formation in the sub­
surface, crops out in a fev places in Hays County along the Blanco River vest of
Wimberley and in the Valley of the Pedernales River in the northern part of the
county (pl. 1). In the latter area the exposed section is about 200 reet thick,
representing all but the lowermost part or the rormation. The electrical proper­
ties or the Pearsall (Travis Peak) rormation are illustrated in :figure 3.

Sycamore sand member of Hill (1901)

The Sycamore sand member of Hill is exposed in Hays County only along the
Pedernales River, where it consists generally of 50 feet or less of coarse con­
glomerate grading upward into tan and red crossbedded sand. The sand section has
not been identiried in logs or wells toward the southeast but the Pine Island
shale is shovn to occupy its stratigraphic position (rig. 3). Beds similar to
the conglomerate have been observed near the base of the Hosston rormation in logs
or some wells downdip and the Sycamore may be at least partly equivalent to the
Hosston as indicated by Lazo and Stricklin (fig. 4c). The weater-bearing proper­
ties or the Sycamore are not known.

Cow Creek limestone member

The Cow Creek limestone member, overlying the Sycamore sand member, is es­
sentially a massive detrital limestone. The Cow Creek commonly forms steep or
overhanging blurfs, and its top is easily mapped in most places as it forms a
broad, resistant terrace below the more easily eroded Hensell member.

Although the complete section vas not measured, the Cow Creek member prob­
ably attains a thickness of 60 to 70 feet in some places. It is partially ex­
posed along the Blanco and Pedernales Rivers (pI. 1) and forms an overhanging
cliff and the valls or an open cavern at Dead Mans Hole (spring A-l, pl. 1).

The upper and middle parts of the Cow Creek limestone member are hard and
somewhat dolomitic. The lower part is more argillaceous and locally contains
beds of large oysters. In several places near the junction of Dead Mans Creek
and the Pedernales River, 10 to 20 feet of dark-olive-green unctuous shale is
exposed in the lower part of the Cow Creek. The upward gradation of the shale
into the argillaceous limestone is generally obscured by weathered blocks and ~

fragments of the overlying resistant limestone. In logs of wells in the dovn-
dip direction the shale occupies the stratigraphic position of the Pine Island
shale member below the Cow Creek limestone member.

The limestone beds of the Cow Creek member are
able and yield vater to a few ~ells in Hays County.

- 19 -
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seeps and springs eme~ge from limestone of the Cow Creek member. The water-bear­
ing characteristics of the Co~ Creek have not been determined in Hays County, but
pumping tests in Comal County have indicated that the permeability of the member
is low (Welder and George, 1955).

Hensell member

The Hensell member, overlying the Cow Creek limestone member, 1s about 85
feet thick in northwestern Hays County. Its largest areas of outcrop are along
the upper flanks of the Pedernales River valley, where the Hensel! characteristi­
cally forms nonresistant slopes between the limestones of the Cow Creek and Glen
Rose. Inliers of Hensell may be seen along the Blanco River several miles north
of Wimberley.

A lithic description of the Hensell member is included below with that of
the Glen Rose limestone (see p. 37·38). In general the Hensell is composed of
fine-grained sand and siltstone and marly limestone The Hensell becomes pro­
gressively more fine grained and argillaceous in the downdip direction, and logs
of wells in eastern Hays County indicate that the Hensell member is predominantly
shale (figs. 3 and 5).

In surface exposures the lower siltstone locally has a distinctive brick­
red and olive· green color, is glauconitic, and contains pockets of chalky white
calcareous material. The marly limestone in the upper part of the section is
fossiliferous, containing the large foraminifer Orbitolina texana (Roemer), as
well as a varied molluscan fauna including large exogyrate oysters.

The sandier sections of the outcrop of the Hensell member in and near
Blanco County appear to constitute favorable areas for recharge of ground Yater.
The Yater moves dovndip and, as the member becomes thin and shaly in central and
eastern Hays County, ~ost of it probably leaks into limestones of the underlying
Cow Creek or overlying Glen Rose. It seems probable that Yater yielded by some
wells, apparently from the Hensell member, is actually obtained from the lower­
most part of the Glen Rose limestone or the upper part of the Cow Creek limestone
member of the Pearsall.

Glen Rose limestone

The Glen Rose limestone crops out over approximately the northwestern half
of Hays County. The thickness of the formation ranges from less than 500 feet
in the extreme northern part of the county to nearly 800 feet at San Marcos, and
probably exceeds 900 feet in the extreme eastern part of the county.

The Glen Rose limestone has been divided into upper and lower members at the
top of a well-known fossiliferous zone called the Salenia texana zone. The con­
tact is referred by many field geologists to the top of the Corbula bed, a flaggy
limestone bed at the top of the Salenia texana zone containing an abundance of
the small clam Corbula martinae M. Whitney. The zone is distinctive and persis­
tent throughout several counties, is readily traced on the surface, and is used
as a reference in logging of wells. In the thicker dovndip sections the upper
and lower members are almost equally thick; however, the lower member thins ra­
pidly updip and in many places composes only about one-fourth the thickness o£
the formation.
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The lithic and hydrologic characteristics of the upper and lover members dif­
fer somewhat. Generally, the upper member is characterized by regularly alternat­
ing beds of dolomitic limestone and marly shale, in which vater-bearing zones of
significant thickness are rare. The lover member is similar in its upper part,
but contains more thick-bedded and massive limestones in the lover part, which
locally yields considerable quantities of vater. The electrical properties of
the Glen Rose in eastern Hays County are illustrated in figure 5.

The lover member of the Glen Rose limestone crops out along the flanks of
the Pedernales River valley in northern Hays County and in the Blanco River valley
upstream from the Wimberley fault (pl. 1).

The basal part of the lover member is a sequence of biostromes y contain­
ing numerous large oysters and rudistids as veIl as moundlike masses of colonial
corals. The basal limestone is only a fev feet thick in the northernmost expo­
sures, but along the Blanco River above the Fisher store crossing it is more than
50 feet thick.

Above the basal limestone the lover member of the Glen Rose consists of al­
ternate thin limestone beds and marly shales, with a few thick-bedded fossilifer­
ous limestones in the upper part. Caprinid-bearing biostromes are exposed at
many localities about 40 to 50 feet below the Corbula bed.

The lower member of the Glen Rose is, in part, a dovndip facies of the
Hensell member of the Pearsall formation. The transgressive contact between the
Hensell and the Glen Rose approaches the Corbula bed toward the northwest S0 that
the Hensell thickens near the outcrop and the basal limestone sequence of the
Glen Rose becomes thinner. (See measured section, p. 35 to 37.) In most places
on the outcrop the Hensell-Glen Rose contact may be readily traced at the base of
the lowest persistent limestone beds not overlain by the characteristic calcareous
siltstone beds of the Hensell.

The follOWing section vas measured near the Blanco-Rays County line, a fev
hundred feet north of the road about ~ miles vest-northwest of vell ~5 (pl. 1).

Thickness
(feet)

Glen Rose limestone, upper member:

Limestone, tan, thin-bedded, hard, flaggy,
crossbedded ------------------------------------------------ 1.0

Marl, streaked brown and tan, calcareous,
moderately hard, laminated --------------------------------- 8.5

Limestone, ligb~gray, hard, laminated ----------------------- 2.7

Marl, tan and brown, calcareous, gyps1ferous, 60ft ----------- 9.3

y The term biostrome as used here 1s :trom Pettijohn (1949, p. 299) and
applies to bedded structures consisting mainly of organic remains.
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Thickness
(feet)

Glen Rose limestone, lover member:

Limestone, light-gray to tan, veathers brown, slightly
rippled; contains Corbula martlnae M. Whitney -------------- 0.5

Cover (includes Salenla texana zone) ------------------------- 10.3

Limestone, light-tan, weathers dark gray, medium­
bedded, honeycombed, rorms prominent ledge;
contains rudlstlds and large gastropods -------------------- 2.2

Cover ---------------------------------------.-.-------------- 7.4

Limestone, light-tan, weathers mottled gray
and yellow, medium-bedded, hard -------------.-------------- 1.8

Cover 7.3

Limestone, chalky white, weathers gray, thick-
bedded, hard, fossiliferous, minutely honeycombed ---------- 3.3

Limestone, tan, marly, thin-bedded, indurated;
contains abundant Orbitolina texana (Roemer)
and numerous gastropods and pelecypods --------------------- 2.0

Cover 9.2

Limestone, tan 1 marly, thin-bedded; contains
poorly preserved oysters ----------------------------------- 0.5

Cover -------------------------------------------------------- 3.0

Limestone 1 light-gray, thick-bedded, hard,
honeycombed ------------------------------------------------ 1.5

Cover -------------------------------------------------------- 1.5

Limestone, light-gray, thick-bedded 1 hard;
contains numerous gastropods ------------------------------- 2.5

Cover -------------------------------------------------------- 1.5

Limestone, white, veathers gray, indistinctly
medium-bedded; contains large gastropods and

pelecypods ------------------------------------------------- 8.7

Cover -------------------------------------------------------- 5.5

Limestone, white, weathers gray, medium-bedded,
fossiliferous ---------------------------------------------- 5.0

Limestone 1 chalky vhite, weathers gray, marly,
indurated, fossiliferous ----------------------------------- 8.1

- 23 -
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Thickness
(~eet)

Glen Rose limestone, lower member (continued):

Limestone, chalky white, weathers gray, very hard,
indistinctly medium-bedded, fossiliferous ------------------ 3.0

Cover ---------------------------------------------------.---- 3.9

Limestone, light-gray, thick-bedded, hard; contains
gastropods, large Pecten sp., and numerous other
large pelecypods ---- -------------------------------------- 3.7

(

Cover -------------------------------------------------------- 2.2

Limestone, white, weathers dark gray, thick-bedded,
brittle, honeycombed, ledge-forming; contains
rudistids and large Pecten sp.------------------------------ 1.0

I

Marl, yellow-brown, calcareous; contains abundant
Orbitolina texans (Roemer) --------------------------------- 1.0

Limestone, vhite, veathers dark gray, thick-bedded,
very hard, honeycombed, ledge· forming; contains
rudistids -------------------------------------------------- 1.0

Cover -------------------------------------------------------- 4.5

Limestone, vhite, medium-bedded, very hard; contains
Orbitolina texana (Roemer) and~s~l pelecypods ------------ 2.3

(

Marl, yellow-brovo, calcareous; contains abundant
Orbitolina texana (Roemer) --------------------------------- 2.0

1.0

(

5.1

3.3
\

7.8 ,

Limestone, vhite, weathers dark gray, thick­
bedded, very hard, -brittle, honeycombed,
ledge-forming; contains rudistids --------------------------

Limestone, light-gray, veathers dark gray, massive,
reeflike, very hard, prominent ledge-tormer,
honeycombed; contains rudlstids --------------.-----.-------

Limestone, light-tan, marly, indistinctly thin-bedded,
moderately hard ---------------.----------------------------

Limestone, light-gray, weathers mottled gray and tan,
massive, very hard; contains rudistids and large
exogyrate oysters, marly and very fossiliferous in
upper 1 foot; contains gastropods and large pelecypods
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Thickness
(feet)

Travis Peak formation, Hensell member:

Limestone, ligh~gray, thick-bedded, moderately
resistant, marly in upper 3.0 feet, interbedded
with three 6 inch layers of calcareous marl and,
3.5 feet below top, a thin layer of tan calcareous
earthy siltstone. Fossils include Orbitolina
texana (Reamer), small finely ribbed Neithea sp.,
large turreted gastropods, and large exogyrate
oysters ---------------------------------------------------- 11.0

Siltstone, tan, slightly calcareous, soft, earthy;
contains oysters in upper 1.0 foot ------------------------- 13.9

Marl, tan, sandy, sort; contains scattered quartz
grains 1-2 Mm. in diameter --------~------------------------

Limestone, light-gray, dolomitic, massive, brittle,
honeycombed, ledge-forming -------------------------------.-

5.7

4.4

8.7

Marl, tan, calcareous, medium-bedded, chalky, soft ----------- 4.2

Sandstone, light-gray-green, thick-bedded, medium
to coarse-grained, friable, glauconitic; contains
scattered large quartz grains 1-3 Mm. ---------------------- 2.7

Limestone, light-gray, thick-bedded, calcareous,
marly, nodular, chalky; contains clams and
gastropods -------~-----.-----------------------------------2.0

Cover, ~------------------------------------------------------- 4.0

Limestone, light-gray, weathers dark gray,
massive, micrograined, hard, somewhat
honeycombed, porous, ledge-forming; contains
abundant large oysters and finely broken shell
detritus --------------------------------------------------- 12.8

Siltstone, dark-red and olive-green layers, weathers
reddish tan, poorly bedded, soapy in texture,
soft, slope-forming, glauconitic, nonfossiliferous;
contains chalk-white calcareous pockets and seams --------- 14.9
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Thickness
(feet)

Travis Peak formation, Cow Creek limestone member:

Limestone, light-gray with yellow spots, massive,
calcareous, slightly honeycombed; contains
pelecypods ------------------------------------------------- 5.5

Limestone, creamy-white to light-gray with tan
and yellow blotches, weathers dark gray, massive,
blocky, lower 5.0 feet coquina! and very porous,
upper 2.0 feet very calcareous; contains many

microfossils ----------------------------------------------- 6.9

Cover (alluvium and detrital blocks :from overlying
limestone beds) -------------------------------------------- 4.2

Summary by members:

Glen Rose limestone, upper member measured ------------------- 21.5

Glen Rose limestone, lower member measured -------------------123.6

Travis Peak formation, Hensell member measured --------------- 84.3

Travis Peak formation, Coy Creek limestone
member measured -------------------------------------------- 16.6

Total section measured ----------------------------------246.0

Although the measured thickness of the lower member of the Glen Rose lime­
stone is about 124 feet at the above locality, this member is almost 200 feet
thick where exposed along the Blanco River about 7 miles northwest of Wimberley.
Logs of wells at Wimberley indicate a thickness of about 250 feet, and farther
southeast the thickness probably exceeds 300 feet.

The electrical properties of the lower member of the Glen Rose limestone in
western Hays County are illustrated by the electric log of "~ll 0-59 at Wimberley
(fig. 6).

The basal limestone sequence of the lower member of the Glen Rose contains
solution channels that carry significant quantities of water; it probably is the
most prolific water-bearing zone in the Glen Rose limestone. It 1s the source
of 'Hater for spring 0-69, which feeds 1,000 gallons per minute, or more, into
Cypress Creek. Many wells at Wimberley, along the Blanco River, and at places
in the northwestern part of the county produce water from the basal limestones.
The upper part of the lower member generally yields only small quantities of
water in Hays county.

The upper member of the Glen Rose limestone crops out in a large part of
northwestern Hays County. Much of the outcrop area is in the high hilly country
where relief of several hundred feet is common.

The upper member of the Glen Rose has a rather persistent thickness of 350
to 400 feet. The lover boundary, or Corbula bed, is readily identified and
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traced; the upper, or Trinity-Fredericksburg contact, is distinct in some locali­
ties and obscure in others. The contact is placed at the base of the Walnut clay
vhere it is veIl exposed; elsevhere it is inferred belov the typical Fredericks­
burg beds of very hard vhite to light-gray thick-bedded or massive dolomitic lime­
stones, generally not separated by shale beds.

The upper member of the Glen Rose limestone is characterized by beds of
light- to dark-gray or tan marly shale alternating with beds of tan generally fine­
grained dolomitic or arenaceous limestone.

The basal part of the upper member consists of 20 to 30 feet of tan or yel­
lov marl interbedded vith vhite chalky limestone, the marl being very gypsiferous
at some levels. The marl appears superficially to be granu1.ar and porous, but
mineral solution and reprecipitation by circulating vater have made much of the
rock very compact. The basal section is overlain by 60 to 70 feet of regularly
alternating shale and limestone beds characteristic of the upper member of the
Glen Rose, only sparsely fossiliferous for the most part and forming a steplike
or slope-and-terrace topography.

A distinctive fossiliferous section generally 30 to 40 feet thick occurs
about 80 to 100 feet above the base of the upper member. It consists of thick
or massive resistant limestone beds separated at intervals of about 10 feet by
soft marly shales. The hard, nodular limestone beds in most places form at least
three conspicuous terraces, vhich can be seen for distances of several miles. The
limestones and intervening shales contain a prolific fauna of pelecypods, gastro­
pods, echinoids, foraminifers, and other forms. Orbitolina texana (Roemer),
Porocystis gl0bularis (Giebel), Leriola sp., and several other species are abun­
dant in these and lover beds but are generally rare or absent at higher levels in
the Glen Rose limestone.

ApprOXimately the upper 200 feet of the Glen Rose limestone is composed of
alternate limestone and shale beds (pl. 4). Most of the shales are soft, marly,
and poorly exposed. The limestones are generally tan, dolomitic, dense to fine
grained, and sparsely fossiliferous as compared with lower beds of the Glen Rose,
although poorly preserved pelecypods and gastropods are found at some levels.
Several of the beds are visibly crystalline, crossbedded, and finely arenaceous.
A sequence of gypsiferous marls and shales similar to those near the bottom of
the upper member occurs about 200 feet above the Corbula bed. Near the top of
the upper member is a sequence of thick beds of dolomitic limestone, vhich prob­
ably thickens dovndip.

Yields of vater from the upper member of the Glen Rose are generally small.
The best aquifers probably are the hard fossiliferous limestones and the sandy
limestone strata, but the vater-bearing intervals are generally not more than a
fev feet thick, and are separated by impermeable shale. The anhydrite or gypsum
in some beds has caused a high content of sulfate in the vater in some places,
and relatively slov circulation of the vater has contributed to a generally high
mineralization of ground water from the upper member of the Glen Rose limestone.

FREDERICKSBURG GROUP

The Fredericksburg group in Hays County includes, in ascending order, the
Walnut clay, the Comanche Peak limestone, and the Edwards limestone. The Walnut
clay is relatively thin and is not considered water bearing. The Comanche Peak
limestone, vhere identified, is hydrologically similar to the Edwards limestone.
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For these reasons the Fredericksburg group was mapped as a unit (pl. 1).

Walnut clay

The Walnut clay conrormably overlies the Glen Rose limestone. The Walnut
ranges in thickness from 5 to 15 feet and is commonly less than 10 feet thick.
In southwestern Hays County the Walnut consists of blue-gray sandy or calcareous
clay vhich weathers to light tan or yellow. In northeastern Hays County and ad­
joining Travis County the clay is overlain by several feet of light-gray to white
chalky or argillaceous, nodular limestone. The clay beds contain a varied fauna
of gastropods and pelecypods, among which Exogyra texana Roemer 15 commonly abun­
dant. Beds containing Exogyra texana also occur, however, in the underlying Glen
Rose limestone. In the northeastern part of the county, Gryphaea marcoui Hill
and Vaughan is commonly found in abundance in the higher chalky limestone beds. A
foraminiferal fauna is present in the Walnut, Dictyoconus walnutensis being char­
acteristic but not restricted to the rormation.

The Walnut clay is not knovn to yield water to wells in F.ays County.

Comanche Peak limestone

The contact between the Walnut clay and the Comanche Peak limestone is gra­
dational in Hays County, and in many places does not present a clear horizon for
mapping. Adkins (in Sellards, Adkins, and Plummer, 1933, p. 334) indicates that
the Comanche Peak ': •. is a racies of the Fredericksburg, and may be in part later­
ally continuous with Walnut below and Edwards above."

The Comanche Peak consists generally of light-gray nodular, argillaceous
limestone, very similar to the upper part of the Walnut clay in the northeastern
part of the county. There are also thick-bedded to massive dolomitic limestone
beds that are hardly distinguishable from the lower part of the overlying Edwards
limestone. Chert nodules are scarce or absent in both the Comanche Peak and the
lower part of the Edwards limestones in contrast to the abundance of chert in the
upper part of the Edwards. Veinlets and nodules of white to bravo secondary cal­
cite are common in the Comanche Peak, but are found also in honeycombed dolomitic
limestone beds of the overlying Ed~~rds The thickness or the Comanche Peak
ranges from about 30 to 40 feet in Hays County.

The Comanche Peak limestone is not differentiated from the Edwards limestone
by well drillers, and it is probable that at least some of the water produced
from the so-called Edwards actually is derived from the Comanche Peak. Because
of the lithologic similarity of the two formations, it is assumed that they have
similar water-bearing characteristics.

Edwards limestone

The Edwards limestone is the prine ipa.l aquifer in Hays County. The forma­
tion was named by Hill and Vaughan (1898, p. 227), and its type locality, ac­
cording to Adkins (in Sellards, Adkins, and Plummer, 1933, p. 339), is on Barton
Creek near Austin. --

- 30 -

(

(

(

\



The principal outcrop of the Ed:wards limestone in Hays County extends from
northeast to southwest across the county in a belt about 4 to 7 miles vide (pl. 1).
Several outliers of the Edwards also cap ridges between the Hidden Valley and TOm
Creek faults. The outcrop areas are characterized by relatively subdued topo­
graphy, thin rocky SOil, and a thick cover of vegetation, mostly mountain scrub
oak.

The thickness of the Edvards limestone is about 350 feet in the Federal fish
hatchery well at San Marcos (Hill and Vaughan, 1898, p. 287, 290). The electric
log of well F-25, an oil test in northeastern Hays County indicates that the
Edwards is about 400 feet thick in that area (fig. 7).

The Edwards limestone in Hays County consists principally of light-gray brit­
tle thick-bedded to massive limestone, commonly dolomitic, containing minor beds
of argillaceous or siliceous limestone and calcareous shale. Bedded or nodular
chert and flint characterize much of the formation, although no chert or flint is
found at the base (George, 1952, p. 23) or in the upper 30 feet near San Marcos.

Lenticular masses of clay occur locally in the subsurface in the upper part
of the Edwards. They may have been transported into place or they may be residual,
having been deposited after solution of limestone by ground water. On the outcrop,
particularly on some of the higher interfluvial surfaces a few miles west of San
Marcos, beds of the Edvards limestone have been ~ost completely decomposed, and
the surface is covered by a red calcareous clay soil, supporting only small mes­
quite trees end grasses. Locally, on the weathered surfaces of compact marly beds
containing calcitic fossil fragments, the matrix is partially decomposed to a
bright-red argillaceous mass in which the 1'055115 appear as white sparry calcite.

Complete sections of the Edwards limestone are not well exposed in Hays
County because of faulting. Partial sections are exposed in several places along
the Blanco River and Onion Creek; approximately the upper third of the formation
including its upper contact are veIl exposed along Sink Creek northwest of San
Marcos. In this area the uppermost part of the Edwards is characterized by mas­
sive honeycombed rudistid- and caprinid-bearing biostromes, in addition to beds
of white to light-gray brittle, massive siliceous limestone, sublithographic
limestone, and calcareous shale.

The folloving section vas measured along the right bank of Sink Creek on the
J. C. Storts ranch, about l~ miles north-northwest of San Marcos:

Thickness
(feet)

Georgetown limestone:

Shale, creamy white and tan, very calcareous,
faintly thin-bedded, 80ft, contains
Gryphaea washi taensis Hill, Kingena
vacoensis (Roemer), and Neitbea (1)
sp. and other fossils -------------------------------------- 1.8
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Thickness
(feet)

Edvards limestone:

Limestone, steel-gray, sur~ace red and pitted, has
burnt appearance, siliceous, massive, saccharoldal
in texture, very hard, brittle; contains calcitizedfragments of Toucasia sp w______________ 1.8

Limestone, similar to above but more decomposed,
honeycombed; shows blocky weathering; contains
small calcite crystals and consists largely of
rudistlds, probably Toucasia sp --------.------------------- 3.9

Limestone, white to light-gray, weathers smooth and
wite, calcareous, massive, micrograined, rather
hard, contains scattered brown secondary calcite
inclusions, ml1101ids (1), a few rudistlda near
top, and small Nelthea sp ---------------------------------- 2.1

Limestone, light-gray to pale-brown, dolomitic,
thick-bedded, macrosaccharoidal in texture,
hard, honeycombed ------------------------------------------ 4.9

Limestone, light-gray, weathers dark....gray, massive,
brittle; contains many caprinids in lower 4 feet ----------- 13.4

Limestone, steel-gray, weathers cream white to
light-gray, calcareous, thin-bedded, flaggy,
faintly laminar, brittle, subllthographlc;
contains few rudistlds in lower 2 feet --------------------- 3.5

Limestone, chalky white, weathers dark-gray with
rusty-red blotches, massive, 50ft, badly decomposed;
contains chert nodules throughout -- small ones near
top and many large nodules 2 feet below top ---------------- 6.1

Limestone, steel-gray, weathers smooth dark gray,
siliceous, indistinct flaggy thin bedding, sub­
lithographic, very hard; contains many light-gray
4- to 5-inch chert nodules --------------------------------- 1.1

Chert, light- and dark- gray, banded; contains 8- to
l2-inch beds of nodules; blocky ---------------------------- 0.8

Limestone, brown, argillaceous, no bedding visible,
earthy, soft; contains two thin beds of large
chert nodules ---------------------------------------------- 2.9

Limestone, dark-gray, siliceous, indistinct 1- to
2-inch bed, sublithographic, hard, brittle, con­
tains 3-inch bed of chert nodules 1 foot above
base ------------------------------------------------------- 2.8

Shale, light-gray to tan, slightly calcareous,
no visible bedding, soft ----------------------------------- 2.1
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Thickness
( feet)

Edwrds limestone (Continued):

Limestone, light-gray, thick-bedded, macrocrystalline,
hard, slightly honeycombed in upper 2 feet, bottom
1 foot slightly softer and decomposed; contains 5-
inch bed of chert nodules 0.5 foot above base -------------- 3.3

Limestone, light-gray to tan, calcareous, slightly
argillaceous, blocky l-foot bedding, slightly
chalky, somewhat indurated; contains miliolids
and 2-inch bed of chert 0.8 foot above base ---------------- 4.4

Summary by formations:

Total Georgetown limestone measured -------------------------- 1.8

Total Edwards limestone measured ----------------------------- 54.3

Total section measured ---------------------------------- 56.1

In the rudistid-bearing beds of the measured section, the more abundant
Pachydonta are of the genera Monopleura and Toucasia. The marly limestone beds
commonly contain many pelecypods and gastropods, either as individuals or as
fragments. Small echinoids are found locally in some of the beds.

Miliolid Foraminifera are present in several beds near the top of the
Edwards. These can be identified in drill cuttings or hand specimens, and can
be used to indicate the top of the formation. The genus NutmDOloculina has re­
cently been identified in rocks ranging from the Sligo limestone to the upper
part of the Devils River (Georgetown) limestone by Conkin and Conkin (1956, p.
890-896), who point out that the abundance of miliolids is characteristic of
back-reef and inter-reef environments. In southwestern Texas, where the upper
part of the Devils River or Georgetown limestone is composed partly of reef­
type limestones, it contains miliolids, as does the Edwards. In Hays County,
hO\lever, where the Georgetown limestone contains marly limestones of an ammonite
facies, the highest horizon at which miliolids occur is probably near the top of
the Edwards limestone.

The Edwrds limestone in Hays County and elsewhere in the region in charac­
terized by beds of "honeycomb" limestone (pl. 5). Many of the interconnected
openings in this structure are spaces from which shell material has been dissolved.
Aragonitic shells have been replaced commonly by calcite, and in places the cal­
cite has been partially dissolved from a less soluble dolomitic limestone matrix.

The method of formation of the ground-water reservoir in the Edwards lime­
stone has been discussed by George (1952, p. 36-38). Solution in the upper part
of the formation may have taken place during pre-Georgetown uplift of the Edwards
and exposure to subaerial erosion. The openings have been enlarged and solution
has been continued by the action of carbon dioxide-bearing meteoric water which
has been recharged intermittently to the reservoir. A net work of steeply dip­
ping faults and joints, intersecting the water-bearing beds, has provided channels
along which water can move and solution continue. Se'Yeral large caverns have
been ~ormed by solution in the vicinity of San Marcos. Wonder Cave, Ezell'S Cave,
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and Johnson's Well (also a cave) are all located along or adjacent to the San
Marcos Springs fault and not far belov the Edvards-Georgetovn contact. Several
smaller caves are located elsevhere on the outcrop, and vell drillers often re­
port caves in drill holes in the Edwards limestone.

The Edwards limestone is the principal aquifer in Hays County. It is the
source of ~~ter for san Marcos Springs and for the public-supply vells in San
Marcos, Kyle, and Buda. In addition, four irri~tion veIls and many domestic
and stock veIls produce vater from the Edwards in Hays County.

Wells that penetrate the lower part of the Edwards limestone along the north­
western boundary of its outcrop belt are generally small producers. Southeast of
the Hidden Valley fault and in the western part of the E grid (pl. 1), water levels
generally are deep and large yields are not obtained, as these areas are near the
updip boundaries of the principal Edwards reservoir where conditions for recharge
are unfavorable. The largest yields are obtained from wells in the eastern part
of the county where the full thickness of the Edwards is saturated.

IIASHITA GROUP

The Washita group is represented in Hays County by the Georgetovn limestone,
the Grayson shale J and the Buda limestone. None of these formations is considered
water bearing in the county. The distinctive lithic character of each is readily
observed on the outcrops and in vell logs. The electrical properties of rocks of
the Washita group are shown in figure 7.

Georgetovn limestone

The Georgetovn limestone and equivalent rocks in much of the greater San
Antonio region have been included in the Edwards and associated limestones, the
principal aquifer along the Balcones fault zone (Petitt and George, 1956). In
Hays CountYJ however, the Georgetovn limestone is generally not water bearing
and has been distinguished from the Edwards limestone in both its lithic and its
hydrologic characteristics.

In Hays County the Georgetown limestone unconformably overlies the Edwards
limestone. Evidence of the unconformity is the absence of the lover part of the
Georgetown, as indicated by fossils characteristic of the next higher beds, and
the absence of all the Kiamichi formation and possibly the upper part of the
Edwards limestone. The unconformable Georgetown-Edwards contact is marked in the
San Marcos area by the presence of thin calcareous shale beds containing George­
town fossils, overlying the pitted J corroded surface of dark-gray brittle rudistid­
or caprinid-bearing beds of the Edwards limestone.

The Georgetown limestone crops out in Hays County in several small areas in
the hilly country northwest of the Kyle and San Marcos Springs faults, and in a
fev isolated patches where it has slumped into the Edwards limestone (pls. 1 and
2). The outcrops are characterized by rubbly, marly slopes, supporting growths
predominantly of juniper trees. The outcrops closely resemble those of some of
the marly limestones 10 the upper member of the Glen Rose limestone.

The thickness of the Georgetown limestone in Hays County as reported in
drillers' logs ranges from about 25 to 45 feet, although in many logs the
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Georgetovn and Edvards limestones are not distinguished. The measured thickness
of the Georgetolom is about 32 :feet where it is exposed along Sink Creek near San
Marcos. Near Fort Worth, the thickness of rocks betveen the Klam1chl formation
and the Grayson shale 15 more than 200 feet; SQuthvard to"-ard the San Marcos arch,
near the edge of the depositional basin, this sequence becomes progressively thin­
ner by the pinching out of beds (onlep, or transgressive overlap). The thickness
of the Georgetown limestone at Round Rock in Williamson County has been reported
to be 83 feet; 1/ at Austin it 1s about 60 feet (K. P. Young, oral communication).
It appears to be 40 to 50 feet along the Blanco River and Onion Creek where the
upper part of the formation Is similar to that of the thinner section at San
Marcos, but vhere the marly limestones near the base are thicker.

The outcropping Georgetown limestone appears to be less than 10 feet thick
in places south and west of San lIarcos near the axis of the San Marcos arch. In
several places the apparent thinness or absence of the Georgetown is due to its
having slumped into sinkholes or being obscured by local faulting. It seems
likely, however, that in places near the Comal-Hays County line the Georgetown
limestone may be only a rev feet thick, the overlying Grayson shale resting al­
most directly upon the Edwards limestone. The Georgetown-Grayson contact appears
conformable; the thinning or absence of lover beds of the Georgetown is eVidently
due to nondeposition on structurally high areas of Edwards limestone.

The Georgetown limestone in Hays County is composed largely of light-gray
nodular moderately indurated argillaceous limestone, but includes beds of light­
gray to light-tan soft calcareous shale and "'hite thick-bedded hard brittle lime­
stone.

The lithic sequence of the Georgeotwn in the vicinity of San Marcos is com­
posed of four distinct parts, in ascending order: (1) basal beds of tan soft
calcareous shale, 1 to 2 feet thick; (2) light-gray nodular highly fossilier­
ous marly limestone and thin beds of calcareous shale, about 20 feet thick; (3)
white to light-gray mostly thick-bedded very hard limestone having a porcelaneous
texture and a splintery to subconchoidal fracture, about 7 feet thick; and (4)
alternating marly limestone and marly shale, 2 to 4 feet thick. The Georgeto'WIl­
Grayson contact is placed at the top of the uppermost limestone bed.

In general, each of the four lithic units in the San Marcos section con­
tains a characteristic assemblage of fossils. The echinoid Hemiaster elegans
Shumard occurs abundantly near the top of the basal shale. The brachiopod
Kingena wacoensis (Roemer) occurs at several horizons throughout the formation.
The upper hard limestone beds and the upper shales are characterized by the
turriculate ammonoid Turrilites brazoens is Roemer. The lover marly limestone
sequence is profusely fossiliferous, containing brachiopods, gastropods, and a
variety of pelecypods and mortonicerid ammonoids.

The follo\o'1ng composite section, includes the entire thickness of the
Georgetown limestone. It was measured at Sink Spring and upstream from Lime
Kiln Road along Sink Creek, 1.9 miles northeast and 1.5 miles north-northeast.
from the post office at San Marcos.

1/ Atchison, D. E., 1954, Geology of Brushy Creek quadrangle, Williamson
County, Texas; Texas Univ. Master's thesis, 95 p.
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Thickness
(feet)

Grayson shale:

Shale, blue-gray, Yeathers tan, calcareous, in­
distinctly laminated, slightly gypsiferous;
contains Exogyra arietina Roemer ---------------------------

Georgeto\ffi limestone:

2.0+

Limestone, light-gray, medium-bedded, nodular,
indurated; contains Kingena Yacoensis (Roemer),
Pecten(?) sp ----------------------------------------------- .7

Shale, tan; contains nodules of soft white limestone
and Exogyra arietina Roemer -------------------------------- .6

(

Limestone, light-gray to white, weathers a mottled
black and white blotched with pink medi~bedded,

nodular, hard, chalky, glauconitic; contains
Kingena Yacoensis (Roemer) --------------------------------- 1.9

Shale, tan, calcareous, thinly laminated, sparsely
fossiliferous ----------------------------------------------

Limestone, light-gray to white, weathers light gray
and pink, calcareous, thick-bedded to massive, hard,
brittle, chalky in places, glauconitic; shows con­
choidal fracture; contains few Kingena wacoensis
(Roemer), calcitic fragmental pelecypods, and
nume~ous Turrilities brazoens is Roemer in lower
1.0 foot --------------------------------••_----------------

Limestone, gray to dark-gray, indistinctly medium-
bedded, nodular, indurated ------------------.--------------

Cover --------------------------------------------------------

Limestone, mottled dark-gray and tan, argillaceous,
thin- to medium-bedded, sublaminar in part, hard;
contains many Gryphaea vashitaensis Hill -------------------

0.5

6.5

2.5

2.0+

1.8

(

(

(

(

Limestone, light gray, weathers dark gray, argil­
laceous, medium-bedded, chalky; contains many
Gryphaea washitaensis Rill some Pecten(?) sp --------------- 1.7

Shale, tan to yello~, fissile, calcareous, contains
1im~stone concretions and some Kingena wacoensis
(Roemer) --------------------------------------------------- .5
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Thickness
( feet)

Georgetown limestone (Continued):

Limestone, light-graYJ weathers dark gray and
tan, argillaceous, calcareous, thin- to medium­
bedded, moderately indurated vith a ~ev thin
calcareous shale stringers; contains abundant
Gryphaea vashltaensls Hill, Pecten(?) sp.,
Protocardia texans (Conrad), Arctostrea carlnata
{Lamarck} Mortoniceras sp., and Prohysterocerss 6p --------. 3.3

Shale, tan, calcareous, irregularly thin-bedded -------------- .3

Limestone, light-gray, thick-bedded, indurated,
contains Exogyra americana Marcou and Arctostrea
carlnata (Lamarck) near base, Gryphaea WBshitaens!a
Hill and Nelthea sp. throughout ---------------------------- 2.1

Limestone, tan, argillaceous, soft, contains many
Arctostrea carinata (Lamarck) ------------------------------ .4

Limestone, light-gray to creamy vhite, thick­
bedded to massive, nodular, hard, thin
calcareous shale bed in middle; contains
Gryphaea washitaensis Hill and Arctostrea
carinata (Lamarck) ----------------------------------------- 4.1

Limestone, tan, argillaceous, thin-bedded, soft -------------- .3

Limestone, very light gray, calcareous, hard;
contains mass of Exo~a americana Marcou and
Arctostrea carinata ~rck) near base and
Gryphaea washitaensis Rill and Q. gibberosa
Cragin throughout ------------------------------------------ 1.1

Shale, tan and creamy white, very calcareous,
~aintly laminated, soft; contains abundance of
shells including G~haea washitaensis Hill,
Kingena wacoensis lROemer), and Neithea sp ----------------- 1.1

Edwards limestone:

Limestone, steel-gray, red and pitted on upper
surface, siliceous, massive, hard, brittle;
contains Toucasla sp --------------------------------------- 3.0+

Suremary by ~ormations:

Grayson shale: ----------------------------------------------- 2.0+

Georgetown limestone: ---------------------------------------- 31.4+

Edwards limestone:

Total section measured: --------------------------------- 36.4+

- 39 -



Northeastyard from San Marcos the Georgetown limestone is lithically similar
to that at the San Marcos section, except for a notable thickening of the loyer
limestone sequence. Thus, in electric logs of wells in Hays County the Edyards­
Georgetown contact may be picked at the contact of the marly sequence yith the
underlying compacted and indurated Edwards limestone (fig. 7), but north~ard to­
ward Austin the lowermost beds of the Georgetown more closely resemble the Edwards,
and the contact is not easily discernible in the electric logs.

No ~ells are known to produce ~ater from the Georgetown limestone in Hays
County. The shale, marl, and compact limestones of the Georgetown are relatively
impermeable and the formation acts as an upper confining bed for water in the
Edwards limestone.

Grayson shale

The Grayson shale, conformably overlying the Georgetown limestone, crops out
in a rather large, flat area west of Buda, and in many places, commonly along
hillsides or ravines, in the hilly country along the northwest side of the San
Marcos Springs fault (pIs. 1 and 2).

The formation is 44 feet thick as measured northwest of San Marcos along
Sink Creek. The thicknesses reported in drillers' logs range from approximately
40 to 60 feet. Thicknesses of 40 to 50 feet are commonly reported in the San
Marcos area, and 55 to 60 feet in the vicinity of Buda.

The Grayson shale consists largely of blue-gray marly shale and laminated
clay ~eathering to tan or yellow brown. The Grayson contains much gypsum and
pyrite. The lower two-thirds of the formation is calcareous at most levels; the
upper third is less calcareous and more gypsiferous.

The guide fossil Exogyra arietina Roemer is found in all parts of the forma­
tion, but is more abundant in the loyer half. Grypaea graysonana Stanton occurs
abundantly in some beds in the upper 10 to 15 feet of the shale and in the lOwer
part of the overlying Buda limestone. Large individuals of Pecten sp. and the
ammonoids Stoliczkaia sp. and Submantelliceras sp. also are respectative of the
upper part of the Grayson shale.

No wells are known to produce water from the Grayson shale in Hays County.

Buds limestone

The Buda limestone in Hays County conformably overlies the Grayson shale.
The contact, however, is obscured in many places by talus from the overlying
brittle Buda limestone.

The outcrops of Buda limestone in Hays County are confined to the area of
the Balcones fault zone, occurring characteristically as resistant caps on small
hills or mounds (pIs. 1 and 2). The thickness of the Buda ranges from about 30
to 60 feet, according to logs of water wells throughout the county.

The Buda in Hays County consists of very hard fossiliferous crystalline
limestone which 1s commonly glauconitic. Colors on fresh surfaces are light
gray, tan, or pale orange, and on weathered surfaces, dark gray or brown.
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Bedding is medium to massive and indistinct; the beds have nodular surfaces.
Some beds of calcarenite in the upper part of the :formation are red orange on
fresh fracture, consisting largely of shell debris "Which resembles a detrital
coquina. The lover part of the formation includes several beds of light-gray
calcilutite, which has a conchoidal fracture and contains numerous small casts
lined or filled "With crystalline calcite.

Fossils in the Buda include several pelecypods and numerous small gastropods.
Pecten roemeri Hill and the ammonoid genus Budalceras are reportedly characteris­
tic of the Buda limestone (Adkins, 1928, p. 18), but both types are relatively
rare in Hays County, Large nautiloids are abundant in some beds near the middle
of the formation.

The Buds 1s not known to yield vater to wells in Hays County.

Gulf' Series

EAGLE FORD SHALE

The lowest recognizable rock unit representing the Gulf' series in Hays County
is the Eagle Ford shale. It unconformably overlies the Buda limestone of the
Comanche series.

The Eagle Ford shale crops out on several hilltops and ridges in and near
San Marcos and in a few large areas adjacent to Onion Creek near Buda (pls. 1 and
2). The Blanco River has cut through an entire section of the shale about 3 miles
southwest of Kyle; the best exposed sections, however, have been disturbed by lo­
cal faulting.

Along the Blanco River the Eagle Ford appears to be at least 30 feet thick.
Drillers' logs of wells between San Marcos and Kyle show thicknesses ranging
from 23 to 32 feet and apparently increasing toward the northeast.

The Eagle Ford shale consists of three distinct lithic units in Hays County.
As exposed in the vicinity of San Marcos, the sequence is as follows: (1) a
basal blue calcareous shale about 7 feet thick; (2) a middle gray sandy flaggy
limestone 4 to 5 feet thickj and (3) an upper compact silty shale 10 feet or
more thick. The arenaceous limestone beds in the middle section strongly resem­
ble the Boquillas flags, the equivalent of the Eagle Ford in west Texas. The
middle part of' the Eagle Ford contains numerous seams and layers of bentonitic
material. The arenaceous beds contain Inoceramus sp. and abundant fish remains.

The Eagle Ford shale is not knovn to yield water to wells in Hays County.

AUSTIN CHALK

-.
The Austin chalk unconformably overlies the Eagle Ford shale 1n Hays County.

The Eagle Ford-Austin contact and the lower 60 feet or more of the chalk are well
exposed along the Blanco River about. 3 miles southwest of Kyle. Elsewhere 1n the
county, southwest of San Marcos and 1n an area of several square miles near Kyle,
the Austin chalk occurs as erosional remnants between faults. A few slumped or
downfaulted blocks are capped by the Austin chalk several miles northwest of the
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larger outcrop areas (pIs. 1 and 2). The Austin chalk is in fault contact with
the Taylor marl at many places in Hays County.

Some parts of the Austin chalk in Hays County are poorly exposed or not ex­
posed at all, and no complete section was measured. Drillers ' logs of severa!
wells near San Marcos and southwestward show about 160 to 180 feet of chalk, and
near Kyle and Buda to the northeast about 200 feet or more.

The Austin chalk, as observed southvest of San Marcos and along the Blanco
River, contains beds of light-gray argillaceous or chalky limestone interbedded
with gray or tan laminated calcareous shale. Crystals and small seams of pyrite
and marcasite occur locally, and some of the beds contain glauconite or exhibit
red-brown ferruginous stains. Among the more abundant fossils are the pelecypods
Gryphaea aucella Roemer, Exogyra laeviuscula Roemer, Inoceramus sp., Camptonectes
sp., and Neithea sp., as veIl as many gastropods and large, subglobose nautiloids.

Solutional cavities occur in surface exposures of so~e of the hard fossilif­
erous limestone beds. Beds of this type trans~t some vater, but in general,
circulation of va~er is impeded by intervening layers of compact chalk, marl, and
shale. At a few places northeast of San Marcos gravity springs and seeps flow
during vet periods, the flow representing local drainage of the more permeable
beds. Small supplies of vater are produced from the Austin chalk by several wells.
A fev veIls, which yield water principally from the Edvards limestone, temporarily
yield vater also from the Austin chalk after heavy rains recharge the chalk lo­
cally.

TAYLOR HARL

The Taylor ~rl unconforma~ly overlies the Austin chalk in Hays County and
in other parts of south-central Texas (Stephenson, 1937, p. 136). On the out­
crop in Hays County the Taylor marl is in fault contact with the Austin chalk
and older rocks for a distance of several miles along the Kyle and San Marcos
Springs faults (pIs. I and 2).

The thickness of the Taylor marl in Hays County is probably 300 feet or
more, although the exact thickness is difficult to determine owing to the lithic
similarity of the Taylor and the overlying rocks of the Navarro group. Drillers '
logs of wells in the southeastern part of the county show sections of clay and
marl as much as 340 feet thick overlying the Austin chalkj however, part of this
thickness may represent rocks of the Navarro. The maximum figure of 300 feet
assigned to the Taylor in Hays County is in accord with ·the 300 feet of thickness
in Comal County (George, 1952, p. 14).

On the outcrop in Hays County the Taylor marl i5 blue-gray thin-bedded nod­
ular locally chalky, clayey marl, which is tan or light brown vhere weathered.
Locally the Taylor contains Alectryonia falcate (Morton) and large individuals
of Exogyra ponderosa Roemer.

A small number of dug vells and shallow drilled wells on the outcrop of the
Taylor marl produce vater for domestic and stock use from relatively shallow
depths. Because of its lithic character, it is unlikely that large yields will
be obtained from the Taylor.
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NAVARRO GROUP

Rocks of the Navarro group overlie the Taylor marl in easternmost Hays
County, The rocks consist of about 300 feet of chiefly blue-gray compact shaly
clay and clayey marl, hardly distinguishable from the underlying Taylor marIon
weathered outcrops. Likevise in veIl logs, it is difficult to distinguish the
Taylor from the Navarro because of lithic similarities. The Navarro and Taylor
have not been differentiated on the geologic maps (pIs.l and 2).

No ~lls in Hays County are knovn to produce water from the Navarro group,
and it is not generally considered vater bearing,

TmrIARY (1) SysrEM

Pliocene(?) Series

Uvalde Gravel

The Uvalde gravel in Hays County occurs as terrace gravel along the south­
east side of the Balcones fault zone. The gravel 1s found as remnants atop
stream divides, vhere it forms upland terraces or caps of hills. It is thin,
attaining a maximum thickness of about 20 feet in a few places. The Uvalde is
composed of subrounded pebbles and cobbles of chert, flint, and limestone, com­
monly weathered out of a calcareous matrix and forming a veneer upon a charac­
teristic heavy black soil.

The age of the Uvalde gravel remains to be determined definitely, althOUgh
it has been regarded generally as older than the Pleistocene Leona formation.

The remnants of the Uvalde gravel are generally small in area and discon­
tinuous. They probably absorb rainfall readily and, because of high topographic
position, just as readily discharge contained vater into underlying formations
or through seeps and springs. The Uvalde is therefore considered not an aquifer.
Because of its sporadic occurrence and lack of hydrologic importance, the Uvalde
was not mapped.

QUATERNARY SYSTEM

Pleistocene Series

Leona Formation, and Onion Creek Marl of Hill and Vaughan (1898)

The Leona formation and the Onion Creek marl of Hill and Vaughan (1898, p.
252) have not been differentiated in the investigation; the two formations, where
mapped (pls. 1 and 2), are shovn as older allUVium. The maximum thickness of the
older alluvium in Hays County probably is about 50 feet.

The Leona forms a broad, flat terrace extending from the vicinity of Kyle
southeastward into Caldwell County. The terrace is about 100 feet higher than
the adjoining flood plain of the Blanco River to the southwest. Because of its
distinctive topographic form and position, the Leona terrace has been mapped
separately from the lower terraces of undifferentiated Quaternary sediments.
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The Onion Creek marl of Hill and Vau~~an forms a terrace in the valley of
Onion Creek in an area 1 to 2 miles vide and about 4 miles long, extending from
just southwest of Buda to the Hays-Travis County line. The Onion Creek terrace
is at approximately the same altitude as the Leona terrace described above.

The present valleys of the Blanco and San Marcos Rivers are underlain in
part by rocks of the Leona formation. Small outcrops of the formation are found
also along Onion Creek and smaller streams in the Edwards Plateau, but the Leona
has not been distinguished at these localities because of its small extent and
lack of hydrologic significance.

The Leona formation in Hays County consists largely of pebble conglomerates
in a marly matrix, but also includes limestcne gravels, poorly sorted sand, and
silt.

The lithic characteristics of the Onion Creek marl have been described as
follows (Hill and Vaughan, 1898, p. 2;2):

Occupying an intermed~ate attitude below the level of the
Uvalde fort:lation and above U.e present flood plains of the numer­
ous secondary streams or the Edwards Plateau and Rio Grande Plain,
there is a formation vhich consists of a faint yelloY or salmon­
yellow calcareous marl, sometimes accompanied by fine pebble con­
glomerate, all of which is derived from the Cretaceous limestone
material.

In the area southeast of Kyle, the saturated thickness of the Leona formation
probably does not exceed 10 feet ~n most places. A few shallow wells produce
water for domestic and stock use. Beca~se o~ the high topographic position of
the Leona in this area and the relative impermeability of the underlying rocks, at
least some of the contained water is drained by gravity springs along the bounda­
ries of the outcrop.

Locally, where the Leona formation has been deposited in sufficient thick­
ness within the river valleys, it yields enough vater to irrigate small areas.
Where it rests upon rather permeable formations such as the Ed~~rds limestone
and Austin chalk, it probably acts as e recharge facility for the underlying
rocks.

Recent Series

Alluvium

Stream deposits of relatively recent geol~gic age cover marginal flood
plain areas along the Blanco and San Mar~os Rivers in the Balcones fault zone
and southea.stward. They also occur locally in higher reaches of the Blanco
River and along smaller stream channels in the plateau area.

Recent alluvium in Hays County contains much surficial clay and silt, but
poorly sorted sands and gravels also are exposed along deeper stream channels.
The maximum observed thickness of tt..e alluvium is about 30 feet.

A few wells obtain small supplies of wter from the alluvium in Hays County,
but its thickness and area extent generally are not great. In the present stream
valleys where deposits of the Leona formation and Recent alluvium are contiguous,
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the tva formations probably act as one hydrologic unit and they have not been
differentiated on the geologic map (pl. 1).

Colluvium

At several localities along the banks of the Blanco River and some of the
smaller streams, and along the escarpment of the San Marcos Springs fault (pl. 2)
the surface rock consists of colluvium, or detrital rocks that have been deposited
directly by the action of gravity. On relatively steep slopes of the stream
valleys, blocks of rock material ranging in length from a fev feet to more than
200 feet have slumped because of undercutting In the stream channels. Same of
the blocks are intact, whereas others have been overturned and broken. The sl~
ing commonly occurs along water-lubricated slide surfaces in the Grayson shale.
Along the escarpment in San Marcos the colluvial material includes several such
blocks in addition to much loose detritus derived from the Grayson shale, Buda
limestone, and Eagle Ford shale.

The deposits of colluvium are surficial ~eatures and are relatively small;
consequently, their effect on the occurrence and movement o~ ground vater is
negligible.

Structural Geology

REGIONAL STRUCTURE

In Hays County Cretaceous and younger sediments rest upon a structural base­
ment of Paleozoic rocks vhich have been deformed by post-Pennsylvanian orogeny
and erosion. The Paleozoic rocks were deposited previously in a sea on the south­
east limb o~ the Llanoria geosyncline, vhich extended from Arkansas southwestward
through central Texas and possibly into Mexico. Be~ore the end o~ the Pennsyl­
vanian period, orogenic movements commenced in the geosynclinal area and the rocks
vere somevhat de~ormed. Intermittent uplift and erosion continued probably into
the Mesozoic era so that at the beginning o~ Cretaceous deposition the regional
slope was to the southeast.

Transgressive Cretaceous seas extended ~rom the southeast and covered the
entire central Texas area. Later uplift o~ the Llano area (fig. 1), however,
caused the erosional removal o~ Cretaceous rocks and exposed the Paleozoic rocks
from the Llano uplift southeastward almost to the vestern border of Hays County.

More or less continuous deposition along the Gulf Coast from the Cretaceous
period to the present time has been accompanied by normal faulting along the
Balcones fault zone, which transects Hays County.

Balcones Fault Zone

The Balcones ~ault zone extends from near Waco southwestward through Austin
and San Antonio, thence vestward to near Del Rio (fig. 1). Movement along faults
of the Balcones fault zone is predominantly downward toward the southeast; move­
ment in the Luling-MeXia fault zone, about 20 miles southeast, is predominantly



dovnward toward the north\o'est Thus the Balcones fault zone is the northwestern
boundary of a regional graben ~hich parallels the southeastern margin of the
Llano uplift in the vicinity of Hays County.

Faulting is not limited to the Balcones and Luling-Mexia fault zones. Ap­
proximately parallel faults occur at intervals of a few miles between these zones
and, in Hays County, northwestward beyond Wimberley. The Balcones fault zone, as
well as the Luling-Mexia, represents local concentrations of faults having rela­
tively small individual but major aggre&ate displacement.

The zone of major displacement in the Balcones fault zone is not continuous
across Hays County. Sellards (Sellards and Baker, 1934, p. 56-57) describes two
"sub-zones" of faulting, entering Hays County from the southwest and coverging
near the Colorado River in Travis County. One of these (possibly the Hidden
Valley fault) crosses the Cornal-Hays County line near th~ head of Purgatory Creek
and has a relatively s~l throw The other zone is described as follows:

At the margin of the Coastal Plain in the vicinity of San
Yarcos, is a highly complicated zone of faulting characterized
by numerous faults, some of which are of large throw••• The
individual faults have in the main the same trend, although
there are many faults of divergent trend, resulting in numerous
small and irregularly shaped fault blocks, so that the fault
pattern as a whole is very complex.

The latter zone, which consists principally of the Carnal Springs and San
Marcos springs faults, causes the greatest local stratigraphic displacement and
forms a sharp, visible boundary between the Edwards Plateau and the Coastal Plain.
A zone of faulting, having a similar but larger displacement, passes near Mount
Bonnell in Austin, enters Hays County from the northeast about 8 miles northwest
of Buda, and extends southwestward toward Wimberley.

Although the general trend of the Balcones fault zone across Hays County
is about N. l5 D E., the individual zones of major displacement trend about N. 45 D

E. the approximate strike of the strata. ~ne faults are en echelon, being off­
set about 12 miles within the county. A secondary set of faults strikes almost
north-south, the downthrow being predominant to the east. Between the two sub­
zones in east-central Hays County is an area of many rather small faults of more
complex pattern (pls. 1 and 2)

San Marcos Arch

A regional subsurface structural arch named San Marcos arch by Adkins
(Sellards, Adkins, and Plummer, 1933, p. 266), extends through southwestern Hays
County The Comal-Hays County line lies approximately along the axis of the
arCh, which trends about S. 50c E. extending from the Llano uplift to the Gulf
Coastal Plain (fig. 1)

The arch has no direct topographic expression but is evident from the thin­
ning of some post-Edwards Cretaceous formations along its crest, particularly the
Georgetown limestone, Eagle Ford shale, and Austin chalk.

Although the age of forming of the arch has not been exactly determined,
Sellards (Sellards and Baker, 1934, p. 114) has stated that it may have been
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formed during the Pennsylvanian period and rejuvenated in the Cretaceous period.

Regional Dips

On the Edwards Plateau 1n northwestern Hays County, the regional dip of the
Cretaceous rocks 1s generally about 20 feet per mile to the southeast, which is
the approx.1.mate gulf'vard slope of the land surface. Southeast of the Balcones
fault zone the dip is progressively greater toward the Gulf, probably approaching
100 feet per mile in southeastern Hays County.

LOCAL STRUCTURE

Faults

The major trend of the faults in Hays County 1s about N. 45° E.; individual
faults in the major fault zones strike between about N. 35° E. and N. 50° E. In
the San Marcos-Kyle area, and locally elsewhere, a secondar,y trend of branching
or interconnec~lng faults strikes almost north, commonly within the range of about
N. 5°_15° E. A fev faults have general east-vest trends.

Evidence of the dips of faults generally is difficult to obtain, as no vells
in the county are knovn to intersect faults, and fault traces on sloping surfaces
are not plainly visible except in a fev places. Where the dips have been observed,
they commonly exceed 60°, and their steepness is indicated fUrther by the generally
straight traces of faults across uneven land surfaces,

Stratigraphic displacement along most of the faults is downward on the east
or southeast sides (pl. 1), although there are a fev faults of opposite displace­
ment in all parts of the county. The maximum displacement along any single fault
in the county probably does not exceed 500 feet, but the total displacement across
the Balcones fault zone is much greater, est1ma.ted at about 1,700 feet vithin Hays
County.

At least seven major faults in Hays County are traceable for many miles and
have relatively great displacement. In addition to these, at least 70 faults are
of lesser length and have less displacement generally.

The traces of faults shown on the geologic maps (pls. 1 and 2) in some
places represent single distinct fractures; in other places they represent zones
of fracturing up to several hundred feet in width, and they may include several
closely related parallel or en lchelon faults.

COMAL SPRINGS FAULT

The Comal Springs fault forms the principal escarpment in Hays County,
extending from beyond the Comal-Hays County line to a point near Purgatory Creek,
northeast of which the trace of the fault is concealed by alluvium for several
miles. The position of its northeastward continuation across the county is in­
dicated by logs of veils, shoving throws of' about 400 feet near veil H-98, 360
feet near San Marcos, 350 feet near Uhland, and more than 300 feet near the Hays~

Travis County line. According to George (1952, p. 29) the Comal Springs fault
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has a throw of 400 to 600 feet in Comal County. The strike of the fault in Hays
County is about N. 40 0 E.

The Comal Springs fault is approximately along the southeastern boundary
of the fresh-water-bearing part of the Edwards limestone reservoir, at least
frem the vicinity of San Marcos to Comal County. No wells are known to produce
water of usable quality from the Edwards limestone southeast of the fault.

SAN MARCOS SPRINGS FAULT

The San Marcos Springs fault forms the southeasternmost boundary of the out­
crop of Edwards limestone in southern Hays County. The strike of the fault is
about N. 40 0 E. Near San Marcos Springs it branches into two major faults, one
continuing the strike about N. 40 0 E. and the other striking about N. 25 0 E. to­
ward Kyle.

The Edwards limestone is in contact with the Austin chalk along the San
Marcos Springs fault at the Comal-Hays County line. At San Marcos Springs the
uppermost part of the Edwards is thrown against rocks identified as probably the
lower part of the Taylor marl or possibly the upper part of the Austin chalk. A
stratigraphic displacement of more than 300 feet is thus indicated at the springs.
Northeastward, the southerly branch of the fault appears to decrease in throw,
but its northerly branch appears to increase in throw in the direction of Kyle.

(YrllER LARGE FAULTS

The Kyle fault is possibly an extension of the northerly branch of the San
Marcos Springs fault. It crosses the Blanco River about a mile west of H1ghway
81, extends through Kyle, and is well exposed along Plum Creek about a mile
northeast of Kyle where it forms the contact between the Austin chalk and the
Taylor marl. Immediately northeast of Kyle the fault has a throw of possibly
less than 50 feet. Farther northeastward it apparently dies out, much of its
movement being taken up by the north-trending branch fault between Kyle and Buda.
The Kyle fault strikes about N. 30 0 E. It forms the approximate southeastern
boundary of the fresh water in the Edwards limestone reservoir from San Marcos
to the vicinity of Buda.

The Mustang Branch fault is the zone of faulting, or series of faults inter­
secting at small angles, which forms the northwestern boundary of the outcrops of
rocks of the Washita group in central Hays County. This zone of faulting trends
toward the northeast, the faults tending to veer or be offset toward the north·
west at several places along the trace. The amount of displacement along the
fault is not known; however, it appears to range greatly within short distances
along the strike. Near the crossing of the fault by the Blanco River, consider­
able recharge from runoff to the Edwards limestone occurs through the fracture
openings associated with the fault.

The Hidden Valley fault extends northeastward from the Hays-Comal County
line at least as far as the Blanco River. The average displacement of the fault
is estimated to be about 200 feet in Comal County (George, 1952, p. 31); however,
the displacement generally decreases toward the northeast so that near its end in
Hays County the fault merges into a slight flexure. For a distance of about 10
miles the Hidden Valley fault forms the southeastern boundary of the outcrop of
Glen Rose limestone.
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The Wimberley fault extends from near Onion Creek southwestward at least
to Wimberley and perhaps beyond into Comal County. It is best exposed at several
places between Wimberley and Lone Man Creek. Near well n-64 the Trinity-Fredericks­
burg contact is displaced at least 120 feet by the fault.

Near the Blanco River about 4 miles southwest of Wimberley, a fault zone or
group of parallel faults as much as 500 feet apart strikes about N. 45° E. The
juncture of this fault zone with the Wimberley fault in the vicinity of Wimberley
is inferred because of displacements in the stratigraphic sequence apparent in
outcrops and cross sections from point to point along the trend,

The Tom Creek fault trending northeastward extends all the vay across Hays
County with a few minor offsets and slight changes in direction. It crosses the
Comal County line at a point about 6 miles west-southwest of Wimberley and the
Travis County line at a point about 7 miles northeast of Driftwood. The fault
forms the northwestern limit of the Edwards limestone in Hays County, The dis­
placement along the fault ranges widely from place to place; near Cypress Creek
the displacement is about 150 feet, but in places between Cypress Creek and the
Blanco River it is less than 50 feet.

MINOR FAULTS

About 70 minor faults, having displacements ranging from a few feet to 150
feet or more, have been mapped in Hays County. Some of the faults directly affect
the movement of ground water, forming either conduits or barriers; others are not
significant except as they alter the outcrop pattern by offsetting formational
contacts. Faults in the more competent rocks such as hard limestones are apt to
be distinct fractures, vhereas faulted shales or marls commonly are dragged and
slumped and leave no open fracture along the 1'B.llt planes. In several places
where the Edwards limestone crops out or underlies the surface at shallov depths,
rocks on the downthrovn sides of faults have not been dragged upward as might be
expected, but rather have collapsed because of solution in the limestone, so that
rocks at the surface dip tovard the fault plane along both sides of its trace.

COMPLEX FAULTING IN EAST- CENTRAl HAYS COUNTY

North of San Marcos and west of Kyle, an area of about 15 square miles con­
tains numerous soall, interconnected faults (pIs, 1 and 2). Near San Marcos the
southeasternmost outcrops of Edwards limestone are along the San Marcos Springs
fault; north of the Blanco River, the southeastern boundary of the Edwards out­
crop is approximately along the Mustang Branch fault. Thus one effect of the
complex faulting in the intervening area is an eastward or northeastvard lower­
ing of the rocks, For example, at well H-47 (pl. 1) the Edwards limestone crops
out at an altitude of about 710 feet; at well E-50, approximately along the re­
gional strike of the strata, the top of the Edwards limestone is at a depth of
about 360 feet or an altitude of about 440 feet, indicating a lowering of at
least 270 feet between the points. This was caused partly by eastward do..mthrow
along several north-trending faults and partly by slight local northeastward dips
of the rocks along hinge faults in the area.
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Folds and Dips

Folding of competent rock units in Hays County has not been observedj how­
ever, local increases in regional dip at several localities have generally been
associated with the major faults. Along the San Marcos Springs fault, as well
as some of the other large faults, dips of 10° or more occur locally as a result
of drag, especially in the Grayson shale and other incompetent formations. At
many places along minor faults, the rocks appear to dip toward the faults from
both upthrown and downthrown sides, probably because of solution-and slumping
along the fault zones.

Within the outcrop of the Glen Rose limestone, particularly along the Blanco
River where many faults are in eVidence, local changes in dip that resemble mono­
clinal flexures commonly are alined along the extensions of known faults.

In the area of complex faulting about 4 miles west of Kyle, dips of about 5°
toward the northwest are common. At least two fault blocks, several miles in
length, have been downthrown more on the northwest side than on the southeast,
with a resultant tilting against the regional dip. In the same area, some blocks
dip gently toward the northeast, probably as a result of increased throw along
faults in that direction, so that in a distance of several miles along the strike
of the fault zone younger rocks crop out north of the Blanco River,

Sinkholes

Numerous sinkholes have been formed on the outcrop of the Edwards limestone
by solution of the limestone by ground water and subsequent caving of overlying
beds. The sinkholes are commonly filled by rocks of the Georgetown and Grayson
formations, and in a few places rocks as young as the Eagle Ford shale and Austin
chalk have slumped into the depressed areas and are entirely surrounded by older
rocks,

Sinkholes in Hays County range in area from a few hundred square feet to
several acres, Many of them are roughly circular or oval and commonly are elon­
gated and alined to the northeast along faults or zones of structural weakness.

GROUND- WATER RESOURCES

Source of Ground Water

The fresh ground water in Hays County is derived principally from precipita­
tion on the outcrop areas of the water-bearing rocks, or of hydraulically connect­
ed rock units both in Hays County and in several other counties west and southwest
of the county, The general direction of slope of the land surface, as well as the
regional dip of the rocks, is toward the southeast. Some of the intake areas are
toward the northwest and the direction of movement of part of the ground ~ter is
southeastward across the county to areas of discharge. These intake areas extend
upland toward the Llano uplift, principally in northwestern Hays County and in
Blanco County to the northwest. Most of the ground water in Hays County, however,
originated as precipitation on areas of outcrop far to the west and has moved
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underground eastward and northeastward generally parallel to the Balcones fault
zone, entering Hays County from Comal County on the southwest.

Recharge of Ground Water

Recharge to a ground-water reservoir within a specific geologic formation or
o~her rock unit may occur in several ways: (1) by direct infiltration of precipi­
tation on the outcrop of the formation; (2) by influent seepage from streams that
flow across the outcrop; (3) by interflow from adjacent (underlying or overlying)
formations; and (4) by underflow from adjacent areas within the ground-water res­
ervoir.

A part of the precipitation that falls on the outcrop runs off directly at
the surface, some is returned to the atmosphere by evaporation, and some perco­
lates into the soil and ultimately is transpired by vegetation or infiltrates to
the ground-water reservoir.

Infiltration, or influent seepage, is largely controlled by the lithic char­
acteristics of the formation. Coarse-grained, well-rounded and -sorted sand and
gravel readily receive recharge, whereas fine-grained sediments, such as clay and
shale, and poorly sorted materials provide more resistance to infiltration. Lime­
stone commonly contains solution channels and fracture spaces that are favorable
avenues for recharge.

In an unconfined aquifer, water moves from recharge areas downslope along
the hydraulic gradient. Under confined conditions, water moves in a general dovn­
dip direction beneath confining strata. A confined aquifer that is fully satu­
rated is called an artesian aqUifer. Recharge causes an increased in artesian
pressure dovndip from the outcrop, while discharge tends to decrease pressure.

TRAVIS PEAK FORMATION

The outcrop areas of the Travis Peak formation in Hays County are relatively
small. A part of the recharge to the formation is derived from precipitation and
influent seepage on the outcrops along the Blanco and Pedernales River valleys
(pl. 1). An undertermined but probably large proportion of recharge to the Travis
Peak occurs on its outcrop areas in Blanco County, from whence the ltovement is
dovndip toward the southeast into Hays County.

OLEN ROSE LIMESTONE

The outcrop of the Glen Rose limestone covers approximately the northwest­
ern half of Hays County. Almost all this outcrop, as veIl as its north....estward
extension into Blanco County, constitutes an area of potential recharge to the
formation.

Water penetrating the outcrop of the Glen Rose probably moves vertically
only short distances, the principal component of movement being in the direction
of dip of the strata. Much of the Glen Rose limestone consists characteristically
of alternate beds of limestone and marl or shale, which have a great range in

- 51 -



permeabilityj therefore it is unlikely that vater moves freely downward through
great thicknesses of the formation. Water available for recharge on the outcrops
of relatively impermeable beds, such as shale or clayey marl, probably runs off
or Is othervise dissipated, comparatively little infiltrating to the zone of satu­
ration. On the other hand, water enters beds of limestone and sandy marl more
freely and mu=h of it ultimately reaches the zone of saturation. Water within
such permeable beds does not easily enter the less permeable beds above and belov,
but rather f'ollovs paths of least resistance and continues to f'lov dovndip along
the bedding.

Similarly, there is probably little if any recharge to the Glen Rose lime­
stone from the overlying Edwards limestone, as the intervening Walnut clay deters
vertical movement. At the lover boundary of the Glen Rose, however, some vater
may move upward from permeable beds of the Hensell member of' the Pearsall f'orma­
tioD into the basal biostromal limestone beds of the Glen Rose.

Recharge from surface water flowing across the outcrop of the upper member
of the Glen Rose limestone generally is small, owing to the prevalence of rela­
tively impermeable beds. Recharge to the lover member of the Glen Rose occurs
locally through the more permeable beds and probably in signif'icant amounts vhere
the Blanco River crosses the lower limestone beds of the Glen Rose west of' Wimberley.

EDIIARDS LIMESTONE

In the f'ollowing discussion of' recharge, the term "Edwards limestone" is
used to include both the Edwards and the Comanche Peak limestones. The tva forma­
tions are considered to be a single hydrologic unit.

Underflow from Comal County probably is the largest source of' recharge to
the Edwards limestone in Hays County. The amount of underf'lov into the county
during the period 1934-47 has been estimated to be about 70,000 acre-feet per
year. This estimate is based on studies of recharge, discharge, and changes in
storage for the entire reservoir, extending from Kinney County on the west through
Hays County (Petitt and George, 1956, p. 21-49).

Except during periods of storm runoff, much of the f'low of streams that cross
the Edwards limestone in Hays County is recharged to the ground-water reservoir.
Purgatory Creek flovs intermittently f'rom its source near well 0-40 (pl. 1), but
loses all its f'air-veather flow to the Edwards downstream from the Hidden Valley
f'ault. A local area of' recharge along Purgatory Creek, near well 0-48, is indi­
cated by contours ",hich sho. a high on the vater surface in the Edwards for 1954
(Petitt and George, pI. 9).

Onion Creek also floW'S intermittently across the outcrop of' upper Glen Rose
limestone near Driftwood, and likewise contributes much of' its runoff' to the
Edwards limestone farther dO'WDstream. Smaller streams such as Sink Creek, Hali­
fax Creek, and Mustang Branch rarely floW' and probably contribute relatively
small amounts of' recharge to the Edvards.

The Blanco River floW'S almost continuously at the Wimberley gaging station
a:ld downstream as far as the Halifax ranch near the Mustang Branch fault. Ac­
cording to Petitt and George (p. 37), all runoff in the Blanco up to 15 second­
feet probably is recharged to the Edvards limestone in the area.
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Detailed quantitative studies of the contribution of recharge from streams
in Hays County have not been made. Petitt and George (P. 21-41)1 however, in
their studies of recharge ~p the entire reservoir in the area extending along the
Balcones fault zone from Kinney County on the vest through Hays County, have esti­
mated the recharge by drainage basins. Their data indicate that during the period
1934-47 1/ the average annual recharge from streams in Hays County vas about
30,000 acre-feet.

Recharge to the Edwards limestone in Hays County by underflow from other
formations is probably slight. The underlying Walnut clay and overlying George­
to\ltl limestone are relatively Imp:!rmeable. Where the Edwards 1s adjacent to the
Glen Rose limestone, as along the Hidden Valley, Wimberley, and Tom Creek faults,
it may receive some recharge across the fault zones from water-bearing zones in
the Glen Rose. However, owing to the high proportion of argillaceous rock ma­
terial in the Glen Rose limestone and to the drag and crumpling of beds, the
faults may act as barriers rather than as conduits for ground-vater movement in
some places. Water levels in vater-bearing zones in the Glen Rose limestone up­
dip :from the Hidden Valley fault and in the Edwards limestone southeast of the
fault show a sharp dropoff or discontinuity along the fault, indicating that it
impedes movement into the Edwards limestone.

Direct infiltration from precipitation on the outcrop of Edwards limestone
in Hays County accounts for a small part of the recharge to the aquifer. The
surface of the formation is weathered and has a relatively thin soil cover and
an abundance of solution and fracture openings, providing a receptive intake
area. However, even with the excellent recharge facility, a large part of the
precipitation is consumed by evapotranspiration, and appreciable quantities of
water are recharged to the reservoir only during extended periods of precipita­
tion.

AUSTIN CHAIK

No perennial streams cross the outcrop of the Austin chalk in Hays County;
hence the only opportunity for recharge by influent seepage is along minor
stream channels during heavy rainstorms. The amount of recharge to the Austin
by this method is probably small. The Austin chalk may receive some recharge
by underflow where it is locally in fault contact with the Edwards limestone.
Most of the recharge to the Austin, however, is probably derived from precipi­
tation on the outcrop areas and by infiltration where overlain by alluvium.

QUATERNARY ROCKS

The older alluvium of the extensive terrace between Kyle and the Hays­
Caldvell County line is topographically high and is underlain for the most part
by relatively impermeable rock material. Consequently, it receives essentially
all of its recharge by direct infiltration from precipitation.

Alluvium within the valleys of Onion Creek and the Blanco and San Marcos
Rivers probably absorbs some water by infiltration of precipitation and, locally,

!I The period 1934-47 represents a period of near-normal precipitation and
excludes the effects of the period of drought :from 1947 to 1957.
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by underflov from adjacent and topographically higher saturated rocks. Most of
the recharge, hOy,-ever, probably is f'rom the streams. In most places the vater
table is lover than the stream beds and influent seepage is no doubt relatively
rapid.

Movement of Ground Water

After vater has been recharged to a formation or other vater-bearing rock
unit, it moves tovard points of discharge along paths vhich may be indirect and
tortuous. In sedimentary rocks, vater tends to move parallel to the rock bedding
because the rock generally is more permeable in this direction. Hovever, some
vater moves across the bedding vhen the pressure head is less in adjacent strata.
Such movement of vater from one formation to another commonly is called interforma­
tional leakage.

The stratigraphy and geologic structure profoundly affect the rate and direc­
tion of movement of ground vater in Hays County. For example, in most of the Glen
Rose limestone, impermeable shale beds separate the limestone strata commonly at
intervals of only a fev feet, and effectively retard vertical movement of vater
except within individual beds. Lateral movement along the bedding is affected in
ma.ny places by facies changes in the formations. A permeable bed may grade into
a relatively impermeable one in a short distance, causing movement along the bed­
ding to be retarded.

At some places in Hays County, faults form. ground-vater conduits for and 1n
other places barriers to ground-water movement. For example, figure 8 shows that
water levels 1n veIls H-43, H-75, and H-95 fluctuated similarly during the period
1937-56. Wells H-75 and H~95 are in the Edwards l~estone, vhereas well H-43
probably does not penetrate the Edwards. The similarity of the fluctuations and
the proximity of vel! H-43 to the Kyle fault indicate that the well probably is
hydraulically connected to the Edwards limestone through the fault zone. The
Hidden Valley fault, on the other hand, probably is a partial barrier. Water in
the upper part of the Glen Rose limestone evidently moves along the upper side of
the fault and not through it, whereas some vater in the lower zones probably enters
the Edvards limestone across the fault plane. The Comal Springs and San Marcos
Springs faults also form. barriers to southeastward movement of water in the Edwards
limestone by bringing the Edwards into contact with relatively impermeable beds of
Austin chalk or Taylor marl.

Plate 6 1s a map of' Hays County shoving by contours the configuration of' the
vater surface in the Edvards limestone in August 1956. Although movement gener­
ally is in the direction of the greatest slope (normal to the contour lines), the
lack of' control and the heterogeneous nature of' the aqu1f'er prevent the use of
the map f'or detailed study of the direction and rate of vater movement. In
general, the vater moves from southvest to northeast generally parallel to the
Balcones fault zone from Comal County toward San Marcos Springs. Between San
Marcos and Kyle a greater northeast component of movement is indicated, but north
of' Kyle the general direction of movement is east. The contours show a slight
ridge or ground-vater divide near Buda.

Because of the offset of major f'aul ting in northeastern Hays County, ground
vater in the Edwards limestone southeast of the Mustang Branch f'ault must move
toward the east or northeast at increasingly greater depths and possibly at lover
velocities. Much of' the ground wter in the large outcrop area of Edvards lime­
stone northwest of the Mustang Branch f'ault and north of' the Blanco River evidently
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mOves east-southeast~rd across the several raults near Buda and to~~rd the east­
ern corner of' Hays County. Adjacent to the Hays-Travis County line north of Buda,
the contours indicate some movement eastward into Travis County.

Discharge of Ground Water

The discharge of ground water may be considered as either natural or arti­
ficial. Natural discharge includes discharge from springs and water lost to the
atmosphere through the natural processes of evaporation and transpiration. Arti­
ficial discharge 1s water pumped or flowing from wells.

The total discharge of ground water from all formations in Hays County has
not been determinedj however, estimates of discharge from the Edwards reservoir
have been made in connection with areal studies of the Ed:wards. Inasmuch as San
Marcos Springs, which discharges from the Ed~rds, represents by far the largest
single discharge in the county, the total discharge figures for the Edwards repre­
sent the major part of the discharge from all sources. Figure 9 shows the average
annual discharge from the Edwards reservoir in Hays County f'or the period 1934-56.
The discharge varies widely; however, the variation is due largely to fluctuations
in flow of the sprlngs 1 which in turn are dependent on precipitation on the re­
charge areas.

NATURAL DISCHARGE

San Marcos Springs

San Marcos Springs (pl. 7) is one of several large springs along the Balcones
fault zone that discharge vater from the Edwards limestone from Travis County to
Kinney County (LiVingston, Sayre, and White 1 1936, pl. 5; Petitt and George 1 pl.
1) .

The source of Wb.ter at San Marcos Springs is the Edwards limestone1 which is
locally faulted against the Taylor marl. Water issues from five large fissures a
foot or more in length and from numerous smaller openings in the limestone.

Measurements of the flow of San Marcos Springs have been made intermittently
since 1894. Records of discharge ~or the period 1894-1921 have been illustrated
and summarized by Meinzer (1927, p. 33-36). Measurements for the period 1922-56
are sho~~ graphically in figure 2. The greatest measured discharge of the springs
was 286 cfs (cubic feet per second), in May 1922. A flow of 350 cfs recorded in
October 1919 is believed to be partly flood runoff. The minimum measured dis­
charges were 51 cfs in March 1896 and 52 cfs in August 1956. In some years 1 such
as 1931 and 1945 (fig. 2), the discharge reached a maximum in April or MaY1 which
are usually the months of heaviest precipitation on the recharge area. During the
last 6 months of each year 1 the flow usually declines. Exceptions to this pat­
tern occur commonly during years or markedly increased precipitation as in 19521

or in the first of several relatively dry years, such as 1947.

Figure 2 compares precipitation at San Marcos with the flow of San Marcos
Springs. The discharge of San Marcos Springs is dependent on recharge from
streamflow and precipitation on the outcrop or the Edwards limestone; some of
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the effective recharge area may be at a considerable distance from San Marcos.
Thus, local showers, at the San Marcos station as in July 1939, did not reach the
recharge area of the Edwards limestone and are not correlative with the discharge
record. Conversely, some rises in spring flow, such as that of January 1953 were
not related to increased precipitation at San Marcos, indicating a source of
water remote from the immediate San r~rcos area.

Throughout the long-term record, however, precipitation at San Marcos is
representative generally of regional precipitation, and periods of greater spring
flow correspond to periods of heavier precipitation. During the years 1922-31
the mean annual precipitation vas 33 inches, and the measured discharge of the
springs exceeded 200 cfs in all but two of those years. During the period 1932-39
the mean annual precipitation was about 31 inches and the measured discharge of
the springs during that period never exceeded 175 cfs and remained generally be­
tween 100 and 150 cfs.

For the period 1941-47 the mean annual precipitation was approximately 41
inches, and the average discharge of 70 measurements was 173 cfs. During the
relatively dry years 1948-56, on the other hand, the mean annual precipitation
at San ~mrcos was about 30 inches, and the average discharge of 95 measurements
was 101 efs. During 1956, in which the precipitation was only 18.37 inches, the
average flow of about 66 cf"s was the lovest of the 35-year period.

A gaging station was established at San Marcos Springs in l~y 1956, and
daily discharge figures are available for the period since that time. The average
daily discharge ror the period June through December 1956 vas about 63 cfs. This
figure probably represents a near minimum for an extended period as it vas pre­
ceded by a long period of drought.

The flow of San Marcos Springs probably is affected by large wi thdravals of
ground water from the reservoir southwest of Hays County because part of the
water discharged from the springs comes from that direction. A part of the de­
crease in flow during later years probably is the result of the increase in pump­
ing for municipal and irrigation use outside the county.

Other Springs in Edwards Limestone

Several other springs or seeps issue from the Edwards limestone and produce
small quantities of water in Hays County. Some springs derive yater from locally
perched water bodies in relatively permeable beds Qf the upper part of the Edwards.
Others, such as springs 0-54 and 0-61 (pl. 1), issue from the base of the Ed'W'8rds,
where the downward percolation of water has been impeded by the underlying Walnut
clay. A spring of the latter type adjacent to well G-40 formerly flowed and fed
Purgatory Creek; during the recent drought the spring flowed only occasionally.

Springs in Glen Rose Limestone

The largest spring in the Glen Rose limestone in Hays County is known as
"Jacob's Well: (0-69) and is about 4 miles northwest of Wimberley along Cypress
Creek. The spring issues from a massive limestone in the lower member of the
Glen Rose. Faulting in the vicinity of the spring eVidently has placed the
permeable beds opposite relatively impermeable beds, thus causing flow upward
along the fault. The spring flows perennially into Cypress Creek. The measured
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discharge at the spring on January 26, 1955, vas 2.39 cfs, or about 1,100 gpm
(gallons per minute).

In the upper member of the Glen Rose limestone numerous spri~ or seeps
discharge small quantities of vater. The springs are in topographically high
areas and they commonly issue from thin, only moderately permeable beds of small
areal extent.

Springs in Quaternary Rocks

Springs near the contact with underlying clays discharge vater .f'rom the
Leona formation along the boundary of the outcrop southeast of Kyle. Examples
of such aprings are J-4 and J-5, which have been used to supply vater for the
to'Wn of tThland.

Small springs or seeps issue from Quaternary gravels into the Blanco River
in a few places in the central and western parts of the county vhere the river
has undercut the alluvium. The gravels are recharged either by influent seepa£e
upstream or by underflow from permeable beds in the Glen Rose limestone.

Evaporation and Transpiration

Ground vater is discharged to the atmosphere by evaporation and transpira­
tion by plants where the vater table is near the land surface. Discharge by
evaporation is negligible where the vater table is more than a few feet below
the land surface. Discharge by transpiration, however, may be substantial even
though the yater table may be much farther beloy the land surface, because the
roots of some phreatophytes 1/ extend to a considerable depth. Quantitative
estimates of discharge of grOund vater by evaporation and transpiration are be­
yond the scope of this report, but such discharge in Hays County probably Is
small compared to the spring flow.

Most of the vater discharged by evaporation and transpiration comes from
the Quaternary rocks, particularly along the streams vhere the water table is
shallO\l and phreatophytes are abundant.

ART~FICIAL DISCHARGE

~he total discharge from veIls in Hays County in 1956 was probably about 4
mgd (Ilillion gallons per day). This is only a small percentage of the total
groun4-vater discharge in the county, as the flow of San Marcos Springs averaged
about 42 ~ in 1956.

The yields of individual veIls in the county range from a fev gallons per
minu~ to more than 1,000 gpm. Moat of the yells yield less than 20 gpm, as
about 84 percent of them are of small diameter and are pumped tor domestic and
stock use. About 20 public-supply and irrigation wells produce more than 50 gpm.
Yields of 1,000 gpm or more are obtained from a few vells in the Edvards limestone.

1/ Plants that habitually obtain their Yater supply from ground water.
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The small average yield of the wells 1n Hays County 1s not representative of
the potential yield. Most of the wells are constructed so 8S to produce only
enough vater for domestic and stock use and do not penetrate the full thickness
of the aquifers. Properly constructed, fUlly penetrating wells, particularly in
the Edwards l1.mestone, vould probably yield much larger quantities of vater than
the existing wells.

Of the 472 wells inventoried in Hays County, 40 produce vater from the
Pearsall formation; 159 from the Glen Rose limestone; 148 from the Edwards lime­
stone; 41 from the Austin chalk or Taylor marl; 32 from the Quaternary rocks; and
52 from undetermined sources (table 4).

Only tva flowing wells were inventoried 1n Hays County, veIls H-12 and H-109
at the nah hatchery southwest of San Marcos Springs, and it is unlikely that
many more exist or will be drilled. The zone in which the hydrostatic bead in the
Edwards limestone reservoir is above the land surface probably is li.m1ted to the
vicinity of San Marcos Springs and possibly a narrow belt along the San Marcos
Springs fault and below the escarpment.

Although wells at ~imberley were flowing in 1956, five veIls tapping the
lower member of the Glen Rose limestone or the Pearsall formation (G-9, G-12, G-13,
G-14, and G-11, pl. 1) were reported to have flowed in 1931 and 1938, when the
hydrostatic levels ranged from about 9 to 20 feet above the land surface. On
November 9, 1956, the vater level in well G-12 was 35.09 feet below the land sur­
face; on April 4, 1951, the level 1n veIl G-13 was 20.40 feet below the land sur­
face.

Fluctuations of Water Levels

Changes 1n water levels in veIls reflect changes in storage of ground water.
A rise in water levels indicates an increase in storage, and a decline in water
levels indicates a decrease in storage. Although the change in quantity of
storage per unit change in vater level has not been determined for the aquifers
in Hays County, certain related factors are worthy of mention.

Water levels In the Edwards limestone aqUifer in the county exhibit little
or no long-term trend despite the pronounced trends In precipitation. The reason
appears to be related to the stabilizing effect of San Marcos Springs and the
large amount of underflow into the county from the reservoir south and west of
Hays County. Because the springs are the principal point of discharge, the
altitude of water levels in Edwards veIls in the vicinity of San Marcos never is
less than the altitude of the spring pool. (The altitude of the pool averages
about 514 feet above mean sea level.)

The hydrographs of the wells shown in figure 10 suggest that slight rises of
water levels are dissipated within a few months as a result of increased discharge
from San Marcos Springs.

Water levels in Edwards vells generally have fluctuated less than 15 feet
since 1931. Representative hydrographs of veIls H-15 and H-95 (fig. B) suggest
that although vater levels respond somewhat to increased rates of recharge, they
remain relatively constant during extended drought periods such as the period
1941-56. The nearly constant head in the pool at the springs controls the lover
limit of water levels in the \fells for as long as the springs continue to flow.
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Table 4.--Comparison of ground vater in Rays County vith
standards recommended by U. S. Public Health Service

Chemical constituents (in parts per million)

Iron Magnesium Sulfate Chloride Fluoride Nitrate ~
(Fe) (Mg) (SOl, ) (el) (F) (NO ) Dissolved solids

. .c3.XJ.n:um

,ccornmended 0.3 125 250 250 1.5 45 500 '!/

0 , • , • , • , • , • , • , , ,
" '" " '" " '" " '" " '" " Ii " '" '" '"0 • 0 • 0 • 0 • 0 • 0 0 • • •G~ologic ~ • ~ • ~ • ~ • ~ • ~ • ~ • • •~ u ... u ~ u ~ u ~ u ~ u ~ u u u

fOI"Il'.lltion .. . " " ... " ... " .. . " ... " ... " "0 "0
o " • o " • 0" • o c • o " • o " • o " • .0 .0
~ ~ ~ ~ ~ 0 ~ 0 ~ ~ ~ ~

"8 0 0
~ ~ " ~ ~ "'" ~ E "~ ~ E "~ n " " s "~ ~ E " - " -.0 ..... .'" .'" ..... ." .... .~ ..... .'"p •

§~
p •

~~
P. 1:f P.

§~
P. §:!' §t §~ §~ §~ §~ § ~3'0: 3'0: 3'0: 3'0: 3'0:

"'" ,,~ "'" ,,~ "'" ,,~ "'" ,,~ "'" ,,~ "'" ,,~ "'" ,,~ ,,~ ,,~

""All ',;ells 31 5 152 10 234 33 235 15 28 20 214 19 157 56 24 10

~Pear5all formation 3 0 20 1 26 2 27 1 3 1 27 0 20 3 2 0

Glen Rose limestone 3 1 51 6 77 14 77 2 7 4 72 6 47 19 10 5

Edwards limestone 17 4 47 2 75 13 75 8 15 13 62 0 48 16 8 4

hc..:+tn chalk 0 0 2 0 2 0 2 0 0 0 2 0 0 0 0 0

Taylor marl 4 0 13 0 16 0 16 0 1 1 16 3 13 6 0 0

Quaternary rocks 4 0 17 0 18 0 18 2 1 0 16 8 17 6 1 0

2:.1 11axcy (1950, p. 271)

bl 1,000 ppm permitted

* Includes vells not identified with a formation

** Subsurface equivalent of Travis Peak formation
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The spring flow during drought periods is maintained principally by underflow
into the county which is derived fron storage in the part of the reservoir to the
south and west remote from the springs. Only a small part is contributed from
storage in Hays County as is evidenced by the constancy of vater levels in obser­
vation ....ells.

Water levels in observation ....ells in the Glen Rose limestone and other ....ater­
bearing formations commonly fluctuate through a greater range than those in the
Edwards limestone. For example, the hydrographs of ....ells G-20 and G-39 in figure
8 sho.... a greater response of ....ater levels to both ....et and dry periods. Water
levels in some ....ells fluctuate rather erratically; that in ....ell D-36, for example,
has risen more than 80 feet in 1 month (table 6). The high rises which are co­
incident vith periods of precipitation are caused by the concentration of vater
from a large drainage area in a relatively small recharge area or by the lov
porosity of the vater-bearing material.

QUALITY OF GROUND \lATER

The concentration of various chemical constituents vas determined for 239
samples of ground vater from 235 veIls and springs in Hays County (table 8).
One sample YaS a mixture of Yater from 2 wells (H-67 and H-68) and 5 veIls ....ere
sampled twice on different dates. The analyses, in conjunction with the ....ell·
location map (pl. 1), are especially useful in determining the type of ....ater
likely to be encountered at a proposed ....ell site.

Temperatures of ....ater measured in 2 ....ells and 8 springs in Hays County
ranged from 67° to 79°F. The source Jf water for 1 of the wells and 7 springs
is the Glen Rose limestone; the source for ....ell G-ll is probably the Pearsall
formation, and for spring H-65 J the Edwards limestone.

Temperature measurements were made on July l2J 1955, at each of the 5 large
fissures at San Marcos Springs. The readings at 4 of the fissures ....ere 7loFJ

and at the other one, 73~F. Mr. W. H. Brown of the Texas Game and Fish Commis­
sion measured the ....ater temperature at one of the fissures at about 8:00 a.m. on
one day each month during the period March 1950 to Apri2 1952. Air te~perature

at the times of measurement ranged from 42° to 84°FJ but the water temperature
ranged form 71.5° to 72.5°F, indicating that the temperature of the spring ....ater
is relatively constant throughout the year. ~ comparison J the long-term mean
annual air temperature at San Marcos is about 68°F.

Water dissolves some mineral substances from the atmosphere J but most of its
mineralization comes from solution of the rocks ....ith which it is in contact. Some
of the factors affecting the concentration of mineral matter in water are the
length of time water is in contact with the rocks J the solubility of the rocks,
the amount of dissolved carbon dioxide in the vater, the temperature and pressure
of the water, and the loss cf water by evapotranspiration. Highly mineralized
water in Hays County generally is associated ....ith 510.... movement of the ....ater.
For example, water in the Austin chalk is commonly highly mineralized, probably
as a result of poor artesian circulation ....here the water occurs in lenses of
limestone interbedded with relatively impermeable shale or marl.

The chemical character of the water is not generally identifiable ....ith the
geologic formation whence it is derived. However, some combinations of constitu­
ents are more common in certain formations than in others. For example, sodium
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appears to be the predominant cation more generally in water from the Taylor
marl than in vater from. the other formations, and the concentration of nitrate
usually is higher in water from the Quaternary deposits than in vater fran the
other formations.

The average concentration of dissolved solids was 459 ppm (parts per million)
in samples of vater from 67 ....ells in the Ed\0'8rds limestone north',(est of the Comal
Springs and Kyle faults. Southeast of the Kyle fault, the Edwards limestone has
been dovnfaulted to depths of several hundred feet, where circulation of ground
water is relatively slov and the vater is highly mineralized. Water samples from
wells F-IO, H-25, and H-37 (pl. 1) contained respectively 9,400, 1,960, and 2,180
ppm of dissolved solids. The average content of dissolved solids in samples from
8 wells tapping the Edwards southeast of the Kyle fault was 2,990 ppm.

The taste and the hazard to health are the principal chemical criteria for
'DOtable water, The maximum concentration 11.m1ts for some constituents of drink­
ing vater set by the U. S. Public Health Service (1946) for use on interstate
carriers are as follovs:

(

(

Constituent

Iron and manganese together

Magnesium

Sulfate

Chloride

Fluoride

Dissolved solids:
Recommended

Permitted if' better water not available

Concentration
(ppIl)

0.3

125

250

250

1.5

500

1,000

(

(

Nitrate in concentrations of more than 45 ppm may be a cause of methemo­
globinemia ("blue baby disease") in infants (Maxcy, 1950, p. 271). The suit­
ablli ty of the water from the various formations :for drinking, based on the
above-oentioned standards, is summarized in table 4.

Because of excess concentration of one or more constituents, table 4, )8
of the 235 samples would not be acceptable for dr1nk1ng, according to the
recommended standards of the U, S, Public Health Service. The table suggests
that a high fluoride content in the vater may be the major factor a~ecting

the desirability of water for drinking. Of 28 samples tested :for fluoride,
20 had concentrations exceeding 1.5 ppm. If used continuously by children dur­
ing formation o:f the teeth, vater containing excessive fluoride causes mottling
of teeth (Dean, Dixon, and Cohen, 1935, p. 424-442). The concentration of nitrate
exceeded 45 ppm in 8 of 16 samples of vater :from the Quaternary deposits but the
percentage of wells :from the other :formations with vater containing excessive
amounts o:f nitrate is smal..l.. Same commun1ties use vater that contains minerals
far in excess of the concentrations suggested in the standards. After becoming
accustomed to high concentrations, people apparentlJ" sufi'er no ill et1'ects trcm
vater containing as much as 2,000 ppm o-r dissolved solids. Livestock can tolerate
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vater having up to 10,000 ppmj however, few vould thrive on such water.

Hardness is one of the most important chemical properties affecting the use
of ground vater for domestic and industrial use. Soap consumption increases as
hardness increases. Although this effect is :minimized by the use of synthetic
detergents in place of soap, the use of hard vater results in scale or deposits
in pipes, coils, and boilers. Calcium and magnesium are the principal constitu­
ents that cause hardnessj several others also cause hardness but are present in
negligible amounts.

An arbitrary classification commonly used to describe the hardness of vater
is as follows: Less than 61 ppm, scftj 61 to 120 ppm, moderately hard; 121 to
200 ppm, hard; and more than 200 ppm, very hard. Water having a hardness of more
than 200 ppm must be softened to make it satisfactory for most purposes. Most of
the ground water in F.ays County is very hardj about 96 percent of the samples had.
a hardness in excess of 200 ppm.

Ground vater in Hays County generally is suitable for irrigation. The prin­
cipal factors 1n classifying water for irrigation are the concentration of dis­
solved solids, the relative proportion of sodium to other cations, and the con­
centration of boron or other elements that may be toxic. Although only tvo
determinations vere made, boron probably is not an important factor in the ground
vater of Hays County. The highest percent sodium in 52 samples vas 73, and the
average vas less than 20. The sodium hazard is not considered great if the per­
centage is less than 75; thus, the scxlium content of ground vater in Hays County
apparently is not a lLmiting factor in the use of the vater for irrigation.

The salinity hazard to irrigation is related to the extent of mineralization
from all the chemical constituents. Less than 10 percent of the samples had dis­
solved-solids concentrations considered hazardous to irrigation.

UTILIZATION OF GROUND \lATER

Table 5 gives records of 472 wells and 47 springs in Hays County. Probatly
more than half the veIls in the county are represented; most of those not re­
corded ar~ small domestic and stock wells vhich probably have characteristics
similar to near~y veIls for which data are given.

Domestic and Stock SUpplY

About 397 veIls recorded in rtays County yield small supplies of water for
domestic use or watering stock. Some of the domestic and stock vells have been
drilled in each of the water-bearing fonnations in the county but about 70 per­
cent are in either the Glen Rose limestone or the Edwards limestone. Most of
the veIls produce only a fev gallons per minute and are pumped by windmills or
small electric or gasoline-povered pumps.

Irrigation

Present and
County is small.

potential development of ground water for
Table 5 includes records of 6 ~ells that
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4 of ~he yells (H-8, H-49, H-77, and H-I06) produce Yater from the Edwards lime­
stone, 1 (E-73) from the Pearsall formation, and 1 (H-9l) from Quaternary rocks
near the San Marcos River.

Several vells in the Pearsall formation or the lover Glen Rose limestone in
vestern Hays County may yield enough vater to irrigate small farms, but level
land suitable for irrigation in that part of the county is restricted mostly to
the rather narrow stream valleys. Water from the Edwards limestone is used for
irrigation principally on the flood plains adjacent to Sink Creek and the Blanco
River and on several farms near Kyle and Buda. Irrigation wells in these areas
are equipped with turbine pumps powered by electric, gas, or gasoline motors.
Yields of some vells exceed 1,000 gpmjvell H-77 reportedly yielded more than
1,500 gpm when tested. Most large vells, however, are not pumped at fUll capacity.

Public Supply

Public water supplies are obtained in San Marcos, Kyle, and Buda from wells
in the Ed\l8.rds limestone. Wells H-67, H-68, and H-85 on the upthrown side of the
San Marcos Spring fault (pl. 1) are used for the San Marcos municipal supply. In
1954 the San Marcos wells pumped an average of 2.16 mgd. Some of the water was
used to supply Edward Gary Air Force Base near San Marcos.

Water for residents of Wimberley and other communities in the county is
supplied from privately owned yells.

Industrial Supply

The use of \l8.ter for industrial purposes in Hays County is small. A part of
the public supply at San Marcos is used for air-conditioning and small industries.
Well C-25 in the western part of the county supplies the pumping station of the
Texas-New Mexico Pipeline Company.

Future Development

During the relatively dry years 1947-56, water levels in some vells, espe­
cially in \/estern Hays County, dropped so far that it was necessary to lower pumps
or deepen vells in order to maintain supplies. Several such wells and some ney
ones have been drilled to the basal Glen Rose limestone or the Pearsal formation.
It seems likely that these aquifers viII be drilled more extensively in the vi­
cinity of Wimberley and elsewhere during future drought periods.

Supplies of irrigation water have been obtained from the Edwards limestone
in several places along the Balcones fault zone. Further development may be
limited, hovever, by conditions other than water supply. In some areas vhere
large yields are available, topography and soils are not yell suited to irriga­
tion. Also, development from yells will reduce the floy from springs.

On the flood plain of the San Marcos River southeast of San Marcos, the use
of irrigation \l8.ter from the Quaternary sediments may increase, although any
large-scale development appears unfeasible. In this area the saturated thickness
of the aquifer generally is not more than about 20 feet and the amount of vater
in storage is not great; thus, development is limited by the rate of recharge.
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SUMMARY OF CONCLUSIONS

The Edwards and Comanche Peak limestones form a ground-water reservoir which
is the principal source of ground water in Hays County. The reservoir supplies
large quantities of water to San Marcos Springs and to many wells in the countYJ
including the public-supply wells at San Marcos J Kyle J and Buda and a few irriga­
tion wells. It produces water which is hard but is otherwise of good chemical
quality except in the eastern part of the county where the water is highly mineral­
ized.

Recharge to the reservoir in Hays County occurs to a very small extent by
direct penetration of rainfall on the outcroPJ to a larger extent by seepage from
streams which cross the outcr0p in the countYJ and to the greatest extent by
underflow into the county from the southwest.

Most of the water in the limestone reservoir moves from southwest to north­
east generally parallel to the Balcones fault zone. Lesser amounts of water move
southeastward from the areas of outcrop on the northwest to the fault zone where
the water changes direction and moves northeastward. San Marcos Springs is the
principal discharge point for the reservoir in Hays County; howeverJ a small
amount of water may move northeastward and eastward into Travis County. Addi­
tional supplies of water might be produced from the limestone reservoir in Hays
County; howeverJ the development would diminish either the flow of San Marcos
Springs or the underflow into Travis CuuntYJ or both.

Other aquifers of less importance in Hays County include the Pearsall forma­
ttonJ the Glen Rose limestoneJ the Austin chalk J the Taylor marl J and the Qua­
ternary rocks. The Pearsall yields small to moderate quantities of water to wells
in the western part of the county and is a potential source of supply throughout
much of the countYJ although the depth tv the formation in the eastern part would
probably make development in that area prohibitive.

The Glen Rose limestone yields small to moderate supplies of water to
domestic and stock wells in the western part of the county; the larger supplies
are obtained from the lower member of the Glen Rose. Much of the water in the
Glen Rose is highly mineralized J sulfate being the principal objectionable con­
stituent. Additional supplies are available for development in the western part
of the county; however J large yields should not be expected from individual wells
and the water obtained may be rather highly mineralized.

The Austin chalk and Taylor marl produce small quantities of water to wells
in the eastern part of the county. Large sustained yields should not be expected
from the two formations because of the lenticular and irregular distribution of
the few relatively permeable zones.

The Quaternary rocks yield small quantities of water for domestic and stock
use principally along stream valleys in the eastern part of the county. These
rocks should be considered as a minor source of water because they are only
present in small areas and are generally thin.
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Table 5.--Reeonl.l ot veUI and Iprtnp 111 Hays CcNDty••Coatlnued
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Ovner Driller Do" OI:!ptb ..- W.ur-~.rlac abovi llatoe ot ...<boO ,.. Re-.ru.- or .u,

~" (.) ."'lIre_llt .. ..
pllt- vell .. 1... l1rt vat.er.. (ft. ) vdl lurt.".

(In. ) d"~

(ft, )

-&-20 O. \/, IIOllchln .. .. " 7 Olen ROl. liS. Ii Sept. 7, 1$37 "- , Reported te ·"~1 ••••onal1y.
HlIles'.one lCU Dee. 20, 1950

"B-n K. H. M<;Tarland .. 1907 9 60 Olen ROle lllle_ 6.7 Sept, .
• 1937 C,' ',S l),J.;;; ....,U. Roek curb. Ila;:o:oted to '"ar;j

atone, \Ip~r .., Dec. ~O, 1950 .eason~ll.y.

._ber

'&-2;3 E. A. Traylor .. .. Spring .. do (0) do FlOVll S FlQVII I"to ".."I; pit, TIOlO:. 7':'"1',

·g..29 J. W. Farrell reUx Sauml.ra 1922 142 7 Pear.,n .. .. C,' ',S Deerened !"TOIl 3)': r.. t In lYI. .
fOl'llllltlon (T)

'>-]0 Mr., \/, L. Farrell C. II. Houchin 150' ,6 6 Glen Roae 65.9 Sept, 9. 1937 ,
" II\1Gcd for) years.

l1melltone 60.6 0.,1:. 20, 1950

-!l-)l J. E. COlblll .. .. 16, 7 do 76.6. Sept. 9, 1937 S , Deepened tl'Olll 106 reet.
1113. ] Jan. 10, 1951

>-" G. G. Koehn .. 1912 16 ". Glen Rome lll1ll!- 10.1 Se,t.. 9, 1~37 , , Dug ""n.

'" l!.One, upper......,
>-lJ Fntd Uva .. .. 135 .. Olen ROlle 10.1 Sipt. 9, 1917 , ',S ormerly dug veil :~ rt. deep.

llml!mtQne 03.7 Jan. 10, 1951

"3- 34 \.I. A. ;:Hber .. .. 200 6 " 150 Sept. "37 C,' ',S

>-35 Carl \llder. ._ Kennedy 1943 1:>7 6 " 150.2 Hov .. 21, 1950 C,' ',S

B-36 5. II. R"rper .. .. Spring .. Gilln RlJlle Hllt- (. ) Nov. 20, IS50 Flo"'s ',S FlovlI Into coner.~e relervolr.
IItone, upper

-"'"
>-37 J. O. Foll111 .. .. 102 6 Glen Rome i01.9 Nov. 21, 1950 C.' S Righly IlIDer&lI~ed vater nport.ll'IIj an

Hllutone old vell.

p,.)3 .. .. .. Spring .. Glen 1I0ie 1111ll!- (. ) DIIe. 19, i950 n~ , lCnovn as ·Orl~pln& Sprln..~.
Itone, upper
IIl!II~r

"3-39 P. O. Brannan .. 1502 110 7 Clen Ron 101.9 Sept. 7, 1937 "
,

Hlllemtone "., DIIe. 19, 1950

·p,.40 Dripping Spring. John Gin.. 1949 1$0 ,
" .. .. C,' , SupplLel 250 Itudtntl during lehool year

5ehool

"See tOOt.rlOtal at end or tabb.

~ ~ ~ ~ - ,
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Table 5. --ReeOrdl or ...U. and .prill&' 1ft hyt; COw:It,.··Cootlnlled

,........--,..~

'S.. tooUlOwa at elld ot tabllt.

.. ter n,
',1.1 Ovlllr DriUer "".. o.ptb Dl_ W..te....bNrlll6

!""lOO' Or
c..t.e or "''''''''.boye Uoo R_"",- ot "n ~" (.J _\l~t " ot

pht. .,1.1 " 1_ Urt
_..,.. ( rt.) ..1.1 ,.....,

(In, ) ..,-
(tt, )

"51 E. E. Townes A. C. ClI_ntl 1941 '41 6 Olen Ron (7) l~.r;: -Jan, 11, 1951 C,' , trong sup;.l)' reported.
11=l1!Itone...,. Glynn C. Key .. .. " 6 Olen Ro.. lime. y 36.c Do,. ), 1953 , D Itltude 1,262.~ (1 .
Itone, upper
....ber

' ..,. .. .. .. 87 6 .. !I 55.2 "
, D lUtu4e 1,261.6 t-:o.

...'" Bob Breeding .. .. Sprlne; .. " .. .. , • 110 longer !'lovtnil. rOl'W!rly Il.I;l,Ued
BlOCk. Temp, ,a"r,

°e-61 .. .. .. Spring .. " (.J Jan. 11, 1951 n.~
, Rock _11 aroWld. eprina. Fcr=erly

lupplied house and ltoek. Te=p. 79'F,

..'" t. w. RutUr .. .. m 6 Olen ROGe 2]8.6 ,. C,' D,D enk IUPl'l)' reported: an old. vell.
Ulllllitone

°s..63 1. J. Turck S. \/, 01... 19>1 6'" 6 .. 97.6 5ept.24, 1917 C,' D Dl!epelled t'roD 2)5 ft. 1n 1rov_~.r 1950..... II. J. \/Ulle .. .. 225 6 Clen ROle 11me· 216.2 !fav, 29, 19~ C,' D,S An old 1It!1l •
Iton.,probab1y
uIlper member

.." 1/. D. Ne1o'lll3.ll .. .. 50 . . .. )2. , June 6, 1952 C,' D,S o\n old yell.

.. 66 KrI.. R. Chrlatd .. -- " ". ,. )1.7 !tov. 27, 1950 , D,S "" .E:n.ate

.." .. .. .. no 6 .. 53.1 .. , D Reportedly a ....ak \Il!ll; llJl. old. vell.

.." TtlOIII48 S6'J)'er " 19" 5:;.0 , .. .. .. C,' S...", GIly Carroll S. Gla.. 1956 590 .. PeAr.all .. .. C,' 0,::;
to._tlon

'<:-1 J. C. Crl.p .. .. Spring .. Glen Rot. llme- ( .J ::\lv. If. 1950 n.~ D Flova In~~ a~ll ~on~~te rt.e~:~lr.

Hone 0) Tem;:. 6rF.

C·2 Ernut luenlen A. IIUlllUUon 19'6 ""' 6 Glen Rote 3';'.2 ,. C,' D,n
U .... tone

C·) L. C. McCarty .. .. Spring .. Oltn ROlle (.J :10'1. ::!o, 1950 no.... , Several a~l .eepa from cretk t~k.

1I,1.,ntonc (t)

0-' S. R. Broou N. Itll~n 1923 )20 6 Olen Rote 31C.1: /fov. 22, 1950 , D.-

8'
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Tabh 5.··Rac:or4. ot v.lla and Iprlf1&ll 1n Ita)'. COWlty.,Contlllued

...e. roo\.tlotel !It end of V1t,,\~.

.ter ...
,,- V.t.er--bM.rtlL&

~l"'" or
DU.a of Mo'''' U.. R_....IIdl Ootner Orlllu Do.. Deptb abo.e

.~ 0' ....
~" (.) .u",,,.nt 0' 0'

plet. "eU 0' '''''' 11tt ".tar.. ( tt.) "aU I",rfaca
(In. ) datu.

(rt.)

U., I'.l'., -- HtlrdclI.Itle .- .- "Xl 6 .- :?l j. ~ :lov. ?l, 1950 u"' D,S An old "eU.

C.':' " -- -- '37 , Olen ROle 11•• I '~.l '" " N MOld ""U.
litO'll!, p"obabl)'
"'pper ..ellbel

U·' Jo -- -- 67 "" Olen ROle lime· 36.C' '0 - ,N ° DlIg "ell. Stone eurb. U.ed for drl~lng

I~ne, UPl'er ..ater In l\UIII>I!r t1Jle; -.A old ..ell.
~..ber

C·,; P. H. Proe'tnow -- 109~ ""
, -- 491 1931 U,D N lieU nppurentl)' caved to 127 ft.

123.0 r/ov. 21, 19SO

,.. JIm Curnutte -- -- JOO e Olen Ro.e 260.t 1I0v. 22, 1~50 C,. S
limestone,

, ., .
~. J. COntoll .- 1917 ,4 -- Olen Roae 1I.e. 42.0 !lov, 2, 1917 U,R ,,

lltone, upper 4l.e !lov. 22, 1~5:)
_ ..ber

C.ll "~'II, -- Ir:lna -- -- SprinG -- 01.," ROle (t) H Nev, 17, '.'" 1'1ov. S ~n)' I~ll .eep. at contact of ll~.

IU.l<

llmu·.one ;toOne lind gravel In creek bn:1k •

•• ::1".,ol"on -- -- 400 6 '0 107.2 Nov. 20, 1950 N ,
fOl'1ller~ IUllplled ....n"b towle; en old
vell.

·C·13 '0 -. -- Spring -- Olen Reae 11•• (-J llov, 17, 1950 non ° floW1l frOlll .ol1.lUon "h.1nnel lr, lll1e·
ltone, upper .tone Into II.t.on. and "one rete ~ox.
_",ber

Rer~rted to fl~etuate ••lIllons11)'.

C·\4 O. ll. Oilder -- -- 210 -- Glen Rose l1llle_ -- -- U,t D,S M old ~ll,

II.tone, lover
_0"

·C·l~ atelner • GGrnett -- .- 240 6 Pcllnllil (?) -- -- U,. D,S
tontlallOn

"C·le, :I. !". Str:.o.... , -- 1m )';0 16 Olen Ro.a -- -- C,. D,S lIelk .upply N1ported.ll__ tone

C.l'i 'I..... JOll~1 •• Ov~n. 194.S JOO -- Glen !lo.e (t) 208.6 J",ne 4, 19j.2 U,. D,S
limestone

"C· I e V-:'., O. ~1. 'lee.

I
-- -- Sl'rlna -- Chn RClie 11.· (. J '0 P'lo~ S tleportl:<l to nuc:tuate ••ncnali)·. K.~o'oll'

.tOlle, "'Pller III 8otto~ Sprlns. Temp. 7.2"f,_bo,
,-

ex>....
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Tabh 5. __ Reeorda of "ella &nil april\f;a in Haya County__Contlnued

atel' evel
lOlt or

V.ll ""'.. Driller ..'" Depth 01_ lo'ater-beari ll8 above O&te of "",,,,. D•• -"".~. ., ."'. ~" (-) ..uure....nt " "plet- "ell " ,... un -"'... (ft, ) ..ll lurl'ace
(in. ) ..,~

( ft.l

-C-l9 Mrs. D. M. Meeks .. "22 90 6 Glen Roae 11l:le- 65.S Oct. 26, 1937 C,v 0,'
stone, lover 70.9 J~. 1<, 1952
meml>f!r

-C-20 J. J. Ploch .. 1911 "" 6 Pearsall ,60 ", C,v ,
formation

~-21 George Ru"t .. .. m 6 I'l!lirlall (!) !/ '17.0 "". 3, 195 C,G D.' Altitude 1,162.2 ft.
fonl\tl.tion

·C-22 •• __ Adsre ,," 470 , P!:arsall (Travi 1/222.1 " "
, Al~itude 1,165.5 ft.

I'l!&k) foI"l!ll1-
tion

-C-23 J" 11. Byler SI"e-Rothrock, '''' 010 '0 .. .!J22C.4 •• C.V 0 all lest.. Altitude 1,163.0 ft .
& Irving

'"" H. R. Situ R. E. e;.,gtl 4922 )1) 6 Pearsall .. .. C.' 0,'
fOr:mtltion

C-25 Texaa_Nev Mexieo E. R. Ouborne "" '" 6 •• .. ..
T'~t ,,' Supplies pum~ing station, £I

PIpe Line Co.

-c-26 110rco Ranen. .. .. Spring .. Glen Rose 1l.1llI!- (-) JOJne 4, 19~ Flo~"S ,
~OJl~ at.,.eture In l~estone.

ator.e, lOlll!1'
oe;:,bel'

-C-27 -- Norn!!oOJsser -- Pai/ie "'" 220 6 Pea""all (Travi" .. .. C,' 0,'
Peak) fo=o._
~lon

c-,3 Mrs, w. W, Ilu.rne~t Wa.1 ~er Ilu..·nett lS40 " 7 Glen Ro"e ll.l:le- 0,' J~. 4, IS5' C,v s DuS ",,11. tn 'Jed of Cot onvood C,"...ek.
s ·,o1'e, 101ll!l"
J::l<)l:l",er

-C-2S •• .. .. 62 6 l'l!arllSll(?} 49.1 June 14, lS42 C,' 0
fOr::IR_lon

C-3? Henl'}' Oro~e .. .. '" 6 Olen Ro"e (t) " IS4" C,V O,S
l1mes~on~-,

C-31 W. A. Elllngh80Jsen .. .. " .. Olen Rose lI:::e- 19.1 June 4, lS52 " , Due;; an old •....,11 .
.·,one, 10l'er
IOl!l:lber

-See footnotea at end of table.

- ~ ~ ~ ~ ~ ~ ~



flbl, 5.--Recordl or ~.1l. and ,prl~ In Hly' COUDty••Cootlould

,

'"w

atcr ...
VeU o..IlU· OTllhr Do'" Deptb DI_ lIr.ter_bMrlq

~~ow Or
Date or Hetllod U.. Reftlr....above.- .r ."', ~" (oj ."'U",lIIOlllt or or

p!el- vell or ,... 11ft ..aler.. (rl.) v.U lurta'i
(In. ) .,,-

(n. )

·C·32 T. J. lII.lrTIllt.! •• Oven. 1939 115 • PeulIl.ll (,) -- -- C,' ,
tOnMtlon

CAB J. L. IlaI."'ll'llU .. "" ~,661 .. .. .. -- R R 11 ten. y
,,., Alli. Jo\I:IIl MIIloU. _. .. 537 , Glen Roae (T) ;U.O Nov, 21, 1~5(,i C,' S

Hestonl!

.,., Jeek Dwle&ll .. 1925 77 6 Olen Rose IIJ:le- 32.7 Noy. 2, 1937 C,' ',S aslng: 21 tt., or 6-10,
.~one, upper ,2.5 tlov, 21, 195'
member,., \I. I. Kuykellddl John. Glu, .- ." 6 -- 12J.0 :lov. 2<::, 1>50 C,' S rlglnal de;:lth lSO (t; dee;leoed to )05

ft. In 1<1"1.,., A. A. thner E. A, Bucklin 19., 2."60 10 .. .. .- .. .. 11 tlllt. Y,., II. I. Kuy\\eMIll .. .- 200 6 Glen Rooe l~_ 120,1, ilo... 28, 1<)5U C,R 10 n old \leU.
It.one, IOller
member.,., •• .. 1910 '<Xl 6 .. .. -- C,' ',S ados: 20 ft., or 6-1n .

"7 A. A. Ehner Will Olen 1$16 U, 6 Olen Roae I1JDe- ~.3 Nov. 17, 1937 R ',S
s~one )¥.l 110v. 27, 19)0

·,.a .. TOIl Robbins '''''' 3U 6 -- ," 1937 C,' ',S,., Paul Ci&nlstt •• Haydell -- "., , Olen Rose (t) 16).9 Nov. ;n, 19)0 C,' ',S II old vt!ll.
l1Clea~ne

-1>-10 •• -- 1912 168 6 Olen Rose 1t.e_ 125.2 110v. 11, 1937 C,' S
atone 1)J.) 1I0v. 21, 1ry~0

·~ll John Callt'len -- Ola.. 1907 lE, 6 .. 6" 1I0v. ;n, 1!l)O C,R ',S

,." Ludene Dodson -- 1911 2 79 6 .. 61.) "'.. 11, l~::;O , ,
,." J. V. lieU -- -. 126 6 •• lQl).O •• C,' ',S

,." St,t, or Texaa -- -- Spring .. Glen ROI" (tl (.J .. !'lovi , t C.., Ben Hi:Clllloell. Esttcted ncv
lllDuto~ 1u s,,"""'.

-1>-15 Mn'. Ch... &ovard. CIIu. BaJ'den 1929 n6 7 Olen Ros", ll..-e- 10).7 tlov. la, 1937 C,' ',S lUtwle 1,01:;.1 rt.

i,ton.:

-S"'''' rool..llot"" ,t lind or table.
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T.ble 5.··R-.eorU or vdl.. and Iprlllp 1Jl aay. Cou.Dt)' __ CQa.tltll.e4

... on
1011 or

••U ..... Drill,.. "'.. ,.,.. Dt_ Vaul'-beart.llol ...... Dat4 or Meebod. 0.. R_..,..
,~ or ....

~" ( .j MUIIl'emnIt or 0'
plet- ..u " ..... Utt vater.. (ft. ) ..U 1Urr.c.

(11., ) ..,~
(ft. )..,. 1oIrI. t'hu. HOIIard Ch.u. ~eD ,,,.

" • Olen ROI., l!.Jlle- ,... Kay. 16, 1931 , , Altitude 975.1 r ••
.~. 59.7 ".,. 1, 1950.." J. K. El~h.lber8.r -- -- '20 • '0 95.2 Mar. 30, 19"3 C,' S Altlt~. 1,026.2 tt...,. V. '1'. lIell.llll -- -- '" • do 81.2 ,,",. ~, 1950 C,' S An old well.

.." J. E. Wateon ChM. Haydell "" U3 • '0 93.7 !fOY. 4, 1917 C,' S CulnS: 20 tt. or ~ID. Altitud"
96.2 ".,. 4, 1950 1,019.7 re.

..20 E. 9. Martin -- -- " 60 Olen ROle li.ll":- U Joklr. 27. 194 3 , D,S D.tg vell. Roell cllrb; an old qU.
It.on., upper 1).0 ,,",. 4, 1950
IlUllllber

-0-21 '0 .. "".. "'"' m 7 Glen Ro.e lu._ 14).& Noy, 2, 193'7 C,' D
ltone,probabl1 1)6.t. ,,",. 4, 1950
loWllr lIlIeablr

.." JUiU R. RaU P. L. Sanlon -- 75 -- Olen Roaf! U __ Iv 32.' ,,", . 3. 1952 C,' D,S......
-0-23 \/l1e)' Roberta Notah alac:1I: ''''''

., • '0 Iv ...., '0 C,' D,S C•• lac: 25 ft. or 6-10. Altitude
l,u6.5 te.

0-24 J. II. Ch.u:ploll Va. Rt.y(I.eo ,,40 '20 • '0 7<> ,,.., C,' D,S Flrn lIllt8r n1portod at 80 rt.

.." D. T. Tetley -- -- " • " -. -- , , FOnllllrly aupplled ho..-a. Dry; an old
\fell •

.. 26 BCNllro OU1l101"ll -- -- Spring -- Olen Rose 1ime- ( .j Nov. 29, 1950 ",~ S ltnovn u KDunta1n Spring. Wllter t'rOlll
atone, upper eont.act. or day vi th underlying porOll.a_b<" 1taaatone..." Care. PaotAtlW.lelll -- -- "" • Olen Roall llM!- 67.2 No.... 22, 1950 C,' D,S An old veU.
aUlne..... Mrs. Pearl R04prs J. L. Rodgers '''''' ", • Olen Roall (r) 191.5 110.... 2, 1937 C,' D,S
11M!atol18

.." " -- -- '" • Olen 11.0.. 11M!- 150.5 Nov. 22, 1950 , , A4 old veil.
.~.

"3D Renry lfoMn -- -- Spring -- Olen Ron liIIle- (.j do ""'" ,
atone, upper
....ber

-s... rOOtllOtea at and or uble.

. ~ ~ - - - - ~
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T.ble 5._·Reeardl or ...elll and Iprlna- In RaYI County--Contlnu"d

·Se" footnotee .t end or tAble,

ater ...
I

lOW or
lieU Cotner Drillar .... Deptb DlaIII- lIatar. bearl1l6 above DatA or Method ,.. Re_rk.l._. ., • ter ~" (.j _"I"re..eot .. ..

pbt_ ..."U ., ''''''' 11ft ...at"r.. ( ft.) ...ell Ilirraee
I(In. ) datlla

(n. ) (

0- "
\I, E. Ita,eh .. .. '"' , Gl"n Ro,e Hille- " .. C,W,G D,S An old "'"U . I

I .one

I0-3~ F!'lInk Sftnson .. .. eoo. , Glen Rose (1) ni.l Nov. 2$, 19SO C," ',S An old \lell,
It..... ona

io-lJ K. C. Whisenant .. .. SO 6 Gl-'n Ros. lIOll'- Sj.u ,'0 C," ',S An old ...all.
Itone

ID-3~ lloyd Dlllld .. Spring . . Glen Rose 11Jlle. (.j Ju. 26, 1951 Flo\lS S.. ,
a·.ont', IIPfe: I......~er

.0- 35 ~.rs. K. M.1elllleUs .. ,,,, '62 6 Glen R"le (t) .. .. C,W,G , CIlUnl!.' 2( n. or 6-ln. Re;oorte'd ',0 I
11.I·one hlwe ne dry In 194<;.. I

00- 3:; T. E. GllllISple .. .. ," 6 Glen ROle lIl1le_ 1 11<2.; Alii • 2, 1950 C,' , Altitude 1,21< .J rt. I
stone I

°0-37 J, B. Le;:tUt .. .. Spring .. Glen Ro"e lime- (.) rlo~. ,,'" FlO"'3 ',S Flo"s Into 3.-10. eooere'" ,I~" J~t Ie
oron", 11:'>1'0,' rn . KnO\ltl na Br:/lIll'. 5:;rl:l';.
1II11lObe,

o-J- D. c, R.~U .. .. Sprint> . . J. (. ) r:OY. 2':', g50 F10\l3 S FlO"3 In~o J eor,eret" rese:-v"I:'s •
KnO\ltl al Pillol SLrlo&s, 'JlIter t ..~= I
, .. lillian en,nn"ls In 110l:'.er." led,:u. I

0-39 J. L, llehllt1bnsar .. .. UO 1 Gle" ROle 11.e. 21.7 Mar. JO, l<;I<J C,' S "ltLtlide 920." tt. ,
Itone 21. 3 ...,. 3, 1950

,,
0-40 Mrs, Ylole VIIilenant .. .. 60 6 d. I< 3,,1 Mar, 29, 1<;1<3 , , Altitude ~2S.0 f',.; .... OIJ ...eU. I1<2.9 Dee. 12, l<;~

I
0-4> d. .. .. ]OIJ 6 Glen ROI" (f) ):>. I H.!or. 2$, 1943 C," D,S Al'lt\lJ~ ').:'';','" l'.; 11:\ otd "toll.

lllllellcma "- ., Dee. 12, lS50 ,
,

0-" L. E. Ray -- Dobbinl 1917 )OJ 6 Olen ROlli 111M- .. .. C," D,S
aoone ,,

·0-~3 ~. G. Miehaelll .. .. Spring .. Gl"n Ilo'e lillie- (. ) "., . 1950~ Flovs S .-I_, In~o eo~erete t;l.~Jr.I. 1CJ'':\Il: Sll

Itone, IIPI""- PovdernoJ:'o S!·rln;;. ,
;Df'lOller ,

.0-1<10 P. J. Tal\l',yro .. .. Spring .. " (.J d. n~ D,S Fiovi Into 2S 8~11en rel"rv"I~. ,

-

'"~



t.bl. 5.·-R.cordll ot ..db -.no!. .prl..ll.p 1.ll Ila.r- COWlty__ConUnul!d

'IlOtIlotee

... '"1(J11 nr
'J.ll Own.r Drlller ""'" Do,.... Dl_ 1I.t4r-~rlll& abQve Dat4 ot "'bod U.. RUDru

.~ or 0"" "0," (. ) .-uu...-nt. " "plet.- vell or ,_ Utt ..at.er.. (ft, ) vd1 aurta.ce
I(In. ) ...,-

(n. l I

·0-105 C. C. COOk __ A.d.a1re 1923 ,8, 8 Pe.r..U (Tn"..•• lob,1 OCt.. 2d, 1931 C,' D,S

!Peu) tOl"llla_
Uon (t)

·0-106 L. R. ClII1hO\.lfl .. -- 132 8 .. 121.1 ~OV. 1, 19)1 C,' D,S

"'7 8. S. carnett -- IUU.rd 1900 '"
, Peanll.11 (t) 114.6 Oc •• JO, 1931 C,' D,S Cuing: 14 ft. ot ~ln.

toneatlon 110•.:1 J~o 4, 1952

-..... II. H. Hayfield A. lI11llaaaOll ,,>0 '"
,

" lD1o.4 Jan. 26, 1951 C,' S

I-0- 49 do .. 1919 "'"
, dO 112.2 OCt. 26, 1937 C,' D,S

112.3 Jan. 25, 1951 ,.. ,. Hn. Jolul CUre .. -- 21' , Glen Ro.e 11__ 134.1 Jan. 26, 1951 C,' D,S Mold vell,
.tone

"" KI!Irry O&v1. -- Owe... .. 7DO .. PearUll (tl .. .. C,' D,S All old ",,11 •
tnnaaUon

·0-52 lIalt..,r a. Laerter .. "22 1DO , Olen Ro.e U.:II.,_ 51.2 OCt. 26, 1937 C,' D,S
.ton." upper 66.3 Def;:. 12, 1950
.aber

.." J. J. B1aelr.vell .. 1900 12 " Ed.....nl. It..· 7.5 Dec. 12, 19SO C,' D,S D.l4I. Rock curb.
.tone

°0-54 J~ Cru:tll .. .. Spring .. " .. .. -- S FloveQ tnt.o I!e~,hen tank: .tor,ed
tlovln8 In .u=l!r of 19/<9. Floved
trOll .01u· 1011 channel In U=.ton".

·0-55 do If. H4n111Oo '''''' '" 8 Glen Ro." l11D1!- 74.9 Apr. 12, 1943 C,' D,S
.tone, uppe" ':'1.3 Dee. 12, 19SO
_aber

.." A. B. Vogt -- "ayden "30 ]OD ,
" .. _. C,C S

-1).51 Jo- Stu.art A. \lllU...oo 1942 42, , Olen Ro.. (t) 1710 .3 Har. 29. 1943 C,' S 1:... 1°1: 6 tt. or 6-1n. Al'".l'".ud.
1~.tolll! 192.7 OK. 12, 1950 l,QOlI.6 tt.

.." E. R. Ralder .. .. "'
, -- 71.5 Har. 31, 1943 , , R.ported "".10; .u?..l)'. Altitude I

72.d Dec. 12, 1950 9S'1..:I t·: an old ve11.

-0-59 John Whhennllt .. 1915 11) , Edll.rdl'l (t) ,.. ) OCt. 29, 1937 C,D D,S
li_utoll"

...~~ . u ...n<I <'or .....hl ..
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Table 5.-·~ecord. or vella &nd .prtng. In Ray. Co~ty-·C~ntlo~.d

~ee fcoLnotU at end Of '.1l.t1~,

ater m Ilow Or
'~eU Owner Driller .... ""U> Dl...• wat.er-be1rl ll8 above l)t.t.e or Metllod U.e I ?on""'r%.

,~, .f ..., W>" (, ) ....lu'oement .f .f
pllt- ..ell ., ,..s Urt IIlter'.. ( ft.) ....ell lurraee I(In. ) datu..

I(rt.)

°0-']'4 E. C. J~_s A. Vlllllll:lSon 19~3 350 PeIl,.sal1 fOI1lla- " " T,E, P ,Su:,: u .. ho- el 1100 !I011SlII or. Eagle
Uon ,e llloc .. R&r:ch. Or-e or elaht ..-u.,

o-7~ 1I~6d SrQa, E. Wlll1a:uon 195' M •• 119. J 5.,.;>t,10, 19~ " s I
I

£., A. N. Jc.:aes " " JOO , Glen Ro~e 11M_ l~".O I;e.... 21', 1 ;0 "
. IAn old I(ell.

.'~O:l~, ur>,er
lIle::lber

i
'£., do ChAI, h)'den -- '5'

, •• 1)';. ~ 'fOY. ~, hJ7 C,C 'A1t.1'.oJdll l,_· ... ~ :".; or.n old lIell.
.. 4 Mar. ~l., l~l.· ,

£.3 w. R. Stll';h •• .. 2;j7 0 '0 ?".~ tlo,', 1., 1'.-3" C.' s I \I,ll :·e"o-.:'r~ slo....1;,' ,r'er :=,,1"8,
119. ] "". 4, li1~ :Altltade l,:tl.- -C.

£.1 A. H. Jlll:Ie!l " .. prine .. Glen Rose (,) (,) "'.. 4, 1950 Fl~ ",S I rlO\1o t~o:;I eon ca<: '. or e:rllve1 vi th
111e~tolle ILimUtOne tnte " 'ellled cQT.c:-et.e t<u'Jt.

>:-, Den M. Barker Chilli. :layd<ln 1930 J53 , .. .. .. C,O ..

0£.6 II. P. lIebb John Glul ,"'" llO '. Glen Role 1lae_ .- .. T,G ",S Su??llel Friday ~.~tllo Rauch 5cy. ,, I_Olle C&IlI: •

I •;::·1 •• do 1946 315 .. do _. .. c,' ",S Stlnd'.ll' "'ell fo. F:-ldl)' Mo)"n"al::
Bo)'1 Ca.=r.

0£.6 do .. .. Spring .. Glell ROle tlJr.e_ .. .. .. .. C....ed nc"l";; <1~rln~ lu.:ze ,f 19~1.

a ·,one, IIp,er
llle:lib,,:, •

'£., C'r.1l1. Morton C\la.I. Raydeo 1931 11) , •• So.t 1;10V' 1'~, 19]'. J.' I '.S AlUt\ide -105.:... f .
.J 1mr. <'0, 1-,4)

::·1.:> •• .. .. " - do 1 .:. II',I,I.r. '::6. 1'-43 .. I .. lIell aOl'.ndcned. Altitude ~.(', ft.

I",·.
An olJ ",ell.

>:-11 Stephen Barker 5, II, Glasa "50 '" 7 .. '" V,~ C,' S Cull'll.: ~5<: ft. of --In. 0':'11\/<10\11I

I
reTorted is ft, a~ter ~1l111g ]0 !TIC

1
fo,' 1 ',:our,

I ICen"d flovi"G tn 1910,;, Kllovn as£." do .. _. ISprill'l .. Ed_nia t~· .. .. " ! "I
:I,'One I !ndi°'" R~Rd 3~rtr.I,

I I
£.'3

, '0 (oj 5, 1~5i:l S I Flo"'l from. $olution channel 1:1 11:e·'0 I
., •• IS:>dns .. 0... Flo~

I i ~ I 1"Cr.•• R,,:or:ed to rl\let~at" ."aaQn31ly1Knovn .. S;:=tlh 0aA. Sprlll&,

"
._-------

8l

~ .... ... ~ ... .. "



,

,.,
•
",,....

..
c - - •c'

,
u·

•

'.u

-.;
•
u·

•

,
,;

•.
o

•
u

• •.; -.o

•u·

o
,;
,;

•o'

•
u

•
~

"•

•.;

o
,;

•o

•o'

o
u·

..
"

-
,
u·

•
o'

•
u

..<,

..
3..
•.;

•,;

o•o•o•o•

..
.Ii.!

o•

•5
"Iii'"N

,
•

j
~

;;
o

J!,,

•
8,,

i
i

- 89 -



(

I

(

>
o'

•
'"

>
o'

•

•
"

•
'"••

'"
•

•

>
o'

o

•o'

•o'

.­> •
~J:

>,;

•
'"•

•
"

•

•
"

o•
o'o

"
"
-8

•
'"

o

:•

(

(

o•o•

~•
•--•>
"o
i
o

~•·

••---
~

•~
~
••

•
~
•,
•
)

I
i
••

~_______.---J

\

- 90 -



~

Table 5.·-Rec:of11a or lIeUI anil IprLntl 1n AaYI COll1lly.-Contl.ll"e.t

..ee tcolnl'ttlll .. ~ end of tabla.

ater ,.,
IpelOl' or

\leU Own.r Drllhr """ Depth 01.....• lIater_bear1na Ilbg ve Date of I'.et.hocl "", Re~r~1

I,~- 0' eter ~" to) .n.•ure....nt " "IIlet- "ell 0' ,.... 11ft "ater.. ( ft.) "ell lurfaee
(In. ) dllt""

(ft. )

'£-48 Mn. Lau. I B. lIe,:l" C. L. Tyle~ 1<;;4) 400 , Ed....rd. l1l:1u.on' ;. .) 00, • ), 1'15) C." 5 A.ltHude ,:7.~ f . l.,
-£-49 do -- -- '" 10 do 15',.2 June 4, 1910) C." 5 CUln,: $-1n. frt::'.'; ," ~o ~'Ij ft.

210. "/ Roy. e, 1~50 Al ltlldll "1.,.4 :'t; en o'jl.l ..-ell.

E-'" do C. L. T~le .. ,,,, '6, , do "I ~ . .J 'lOY. ~, 19')0,;; C." S CfI~lns: )2'J f'. of ..... In. At It.J.!e
213. 3",t. 5, 1'.152 tJOO •.:: r', ?"I

"&-51 F. II. Mllhll' do IS43 314 , do 23>.j June 10, 1,,43 C.E 0.' Ca~lnu: 21~ f . ot ;-Ir.. !/ I
&-52 H. C. )\leh.elt~ do '''2 )2' , do c:07.7 flftr. 30, 1'4] C." 5 C!l';ln,~: 241 fl. o~ ~_l~ . .u.lu~" I

2..7.5 Se:>~. 5, 1"52 ~';5.6 f • !/

I"53 do -- -- 250 -- do 1 10.6 Jdo_ ?, 1941> C.' 0.5 Altltud" .;..n.6 ft; an old "ell.
I ICued to botto-=:. I
j"E-54 do -- ",,, 250 6 do -- -- e.G D,5 ,

"1::-55 JlllI IUc.lr C. L. Tyler 1541 ]00 6 do 2]7.3 ~\llr. 31. 1~43 C.W,E D,~ ICMlno: 2·/.) ft. of o-Ill. Altltut,· I?Jt>.7 r·. y
<:- )0 do -- -- 200 7 do 153.7 I'm'. ]1, 191.) C." 5 Al~ll1,lJe ,-,)t., :".; ·,n olJ vell. I

1~a.2 ·;er>t. 5. 1~521 I
"57 E. \.I. U_nI.'ln C. L. Tyler '''0 3" 8 Chn ROle ll.ae- 1]'1.« I'ktr. 30, 191'] C." D.' Casln.;: 125 ft. of ~_Io. Altltu.te I

Iltona 110.).6 Dec:. e, 1;5n 1,0;':7.; ft. ::J ,

""55 do -- -- 127 '. Clen ROle ltA<!- Ili ".., 00,. 3, 1953 "
, Alt1tu..le l,vlv.2 ft., ltona, uPlltlr

member

500 , Ed....rda 11~1 ton /11.,.. , S..p'" 5, 1952 C." D.5 AHltllde %3.1 ft.
I

""59 Joe Stuart. -- --
J

..50 V rnon COlt -- -- ]00 , do 225.2 Jlln. ), 1551 C." , A1tlt~de 953.6 ft. .• an olJ vell. I
I

..51 do -- -- ]00 , do 215.1 00,. S, 1950 C." 0.' I,
"..62 c. M. Deeker -- -- 315 , do -- -- C,W,O D.' I,
"&-63 _. Ore62: -- -- 250 •• do 191, T July )1. 1'}45 C.E , OrlGln.Uy 2~0 r~. Jee,. '.Il!l1 faU ..J I, unil w.oa dell:,,-",nlld to ~~ n. In 1~:''''. I,
°E.64 Ed r/.on.a;..Le C. L. Tyler ,,., ,," '. AuaU.ll ell..lk 63. 4 ", 19") ,.E O.S Casing: l~ ft. of -In., ;,\~ r . of I

~,

I, .0.3 "', . .. , 19SC l'l!rrun~l''' 6-ln. In tloacl'l.:U I

&-05 Pfl,,1 J. Orel1e -- -- '50 -- Ed"llrdl H.ltOI. 0232.6 Sep·•. 5, 1952 C," '.' AltLtl.d<l ~21.6 ft. I,
- _. I--

", '
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Table 5.··~ordl or lieU, .ud Iprlne- In RIYI CounLy-·C..ntloued

,

"w

IUr n.
laot or

::.U "'nlll' Oriller "'~
Do,,,, D<_ Vatllr-bear1 ll8 abo.... Dot.e at "'''''' U.. R_....

,~ 0' eter =" (ol ...Ure.e1lt " "plet.- well "
,_

lift vater I.. ( ft.) ...ell lurfln:• ,
(In .J duWl i(ft. )

,-, TOIll A. enten .- Wallace 192~ 5T7 0 Edvardll 11..:Deitone '" 1924 C, :: D Reported I~rong lupply. I·'.6 Rer'lllll.tl Heep -- -- 500 6 Edvaroll (!) -- -- , ,
U_lItono

·'-7 TOIII Pate John Hove -- '65 , Edvardn limeStOne -- -- C,E D,9 Ca'lng: 555 ft. ot 5-ln. Rllpo~tlld

hlp!)' m1nen..ltud vater a' 5~ r-.:

I
ILll old lIell.

·'_8 M. J. COady -- -- '" " aylor ....rl 13.3 Oct. 23, 1950 J,E D,S DJj;;. 101004 curb; 4.Il old IIdl.

,-, R. II. Black -- -- 20 72 '0 10,6 Oet. 20, 1950 , S Dug. StOIlO and eonere!. llurb; an old
well. ,

·'-10 L. S. Coerl C. L. Tyler ,,44 6" , EdVllrdl ll...utoo Id1.6 JM. 9. 1951 C.' 9 C..lng: 562 ft, or 6-10. Altttude
179. '; SlIpt. OJ, 1952 1102.4 t't. l/

1'-11 El3ler Satt.lll"VhHIl -- -- 19 " a)'lor Clarl 15.3 Nov. 6, 1950 C.' • Dug. Brick c....b; IlIl old vell.

"7'.12 Alyh s.. ttoel"Vtll toe -- -- 13 '" <0 11.5 <0 C,E D <0

I7'-13 E. R. Meyer -- -- "
,.

..y1or (f) llIlLrl 20.' OCt. 20, 1950 , , Du81 an old vell. I,
7'. Iii Rudolph Brawnl -- 19" 11 " ° ,., OCt. 23, 19~0 J,E D,S llug. COllcrete cW'b.

I-r.lS <0 -- 1m 19 " -- ,., ,~. ~, 1937 -- -- WlIll destroyl!d III 1950.

I7'·16 101111182 5ehultze -- -- 20 )0 tt'aY10r _rl 6.2 OCt. 23, 19~0 J.E D Dug. COllcrete eurb.

1'·17 Edpr Mathiu -- -- " " <0 7.' '0 , , llug. Br1ck eurb; &II Old vell.

*1'-18 L. RomerOD -- 1916 2J " ° le.:! NOY. e, 1937 C.' D,S Dug. Brlek eW'b.
17.1i O<:t. 23, 19~

7'-19 101111 O. 8llrber John R. Foster 1929 '16 -- -- -- -- -- -- OIl ta.t. Caye4 and abandoned.
Z. fHnton Survey Ii, vell 2. y

'-20 '0 <0 192' eo. -- -- -- -- -- -- 011 ta.t. CsYeG ~ abandoned.

1929 i
z. R11lton Su.rvey Ii, vell 1. g. I

'·21 <0 <0 '65 10 -- -- -- -- -- all tett. Caye4 and ablUldoned.
Z. Rlnton Su.rvflY 4, "ell 3. g,

-"-22 A. W. \lhttten C. L. Tyler 19k2 "2 7 Ed""nl.. 111l1ll.tolle 135 19"2 C,E D,S CUing: 431 t't. ot' 7·111. !"

"See footnote. Ill. end ot' tatl".



table 5.--Re<::ordl or lIelb and aprtne' In Rar- COW\ty··C~nt1n""d

S6~ roo~notea at .~d or to~le.

ater ...
~10ll or

~;"1.1 Ovner DrIller "",. Depth ,,- lIater_bearl"l! above 0..". ot Iollltbod U•• ReIBrka.- ., Itar ~"
(., ....l.l~l:lltllt ., .,

plat. veIl " ,... 11tt vater

I .. (ft. ) ••11 lurtac.
( In.) dat....

(n. 1
'·23 .. .. " " 23 aylor .rl 6.6 Oct. 20, 1950 e,II,K " ""F-24 J. R. Alaxander .. 1948 2,028 , .. .. .. .. , Oil t.at, y

I
F-25 I IJo:lvlc1. Sch\lbert. o. 1955 3,333 6 .. o. .. .. , Oil tnt, Re;:>o"ted alt1twle s.;.4 !'t. g,1

' .., I :1'. II. Reed o. .. 6, 6 len ROle 11mol. 53.1 oe~. 21, 1937 C,W 0,'

I
atonl, lover
~-, ,.., Mn. l'~lld DeVllbll .. .. " .. len R~e u_- 33.3 ,~. 4, 1952 C,W O,S ..... old veil.

I
• tone.., ,. o. 1939 m o. .. .. .. C,W S,

..4
.

6 1>. 1952A. n. ~rne" Jr, .. o. '" Glen ROlle 11._- 1>7.4 ,~. , , \lell "antaminated ~ ee.1 pool.
atone, lover.....,

.G-~ 101. n. Motu rhllllng Addre 1917 " 6 • 3). '7 Oct. :n, 1931 .. .. \lell p1u6lled ...., I B. D. Bell .. 189' 11' 6 Gleo ROle 11_- ]6•• Oct. 20, 1931 C,' °
I,. I .. .-..., U'" 200 6 ,. 21.3 ,. , ,.., I "'.. C~,C1' C",,~" .. 1939 26" 6 .. ".3 Mar. 20, 1939 .. .. lieU plu"" ...., "l'1 260 6 1'1:...10.11 (T) 22.1 JLl1. 25, 1951 ',I ° lIater level reported 16.3 ft. eboveI E. C. Je.IIIes T. E. Ovens, COr:!IAUon l.ao4 eurhee datUII Ill. Oo:tol>er 1937.

"'0-10 I J. K. Kel~h " 19l'1 '" 6 Glen Roae liae- ".1 ~ov. IS, 15'31 ',I O,S Culll.&: 26 ft. or 6-ln.
atone

-0-11 Mra. J. W. Pyland " .. 21' 6 PearnU (t) '.1 I'ov. 11, 1931 C,W O,S Cuing: 30 ft. or 6-ln. Tanp. 70".
ro~tion..." Mrll. N. E. Hu;].hea .. .. 110 6 Glen Roall Ume- !/10.9 JM. 25, 1951 " 0 Cu11l6: 10 n. or 6-1n. Altitude ':63.1
atone, lover t't. Watllr level measured 8.6 rt. ebove-,,", lUld aurre.ee dIl.tWII on ~oy. il, 1~37., An old _il.

0-13 I Cur.la Morrla .. .. 162 6 ,. Y 20.1. Apr. 4, 1951 ',' 0 Culn.: 22 rt. or 6-1J1. A.ltitlllle

I 850.9 n. Water levd .uured 17.2 ft., . above l-.nd aurt'&ce o1abm on AprU 26,,
19)6.l-...J ---- I .

'i!-

~ - - ~ - -



t.ble 5.·-R~ord' or welll and .prIne- In Ray. County__Cuntlnued

~

'"~

aUr ' ..
lQlll or

"'011 Ovller Driller "'Co Oept.ll ,,- loIuel'o be1r1 ll.6 above Date or M,""'" U., Re.rke
,~- ., ,Coo =" (, ) 1le"u~llIent " "plet_ ..ell " ,..... lIrt .... t.r
,d (tt. ) weU I",rtillce

(In. ) dat....
( n.)

·G-l~ M. A. Horrll T. E. Oven. '9J" 1"
, Glen Roe. I 111le- _. .- C,E D,S Caaln6: 26 ft. ot 0.111. "'Iter level IItone, 1O'Jl:" 0Ie45U:'ed 19.~ Ct. _boy. land IJ..-r"ce ,

member datum on Apr, ~~, Ij~. I,
00-1) C. II. Burdett T. E. Owen.- 1<;: 3') '" 6 1'1i!.,'ull (T) Il,5 1'<:"::1, 14, l'jJ, ',E D,S Y Ito"t\ll.tlon ,
"c.-16 R. E. If,.. d. 19'" 260 , .. O.~ /fOY • e, 193' , ,E D I

"0-17 II. A. Leith d. Is36 240 6 .. 24 .J JlUltl 10, 1952 C,E D ICuing: ]2 ft. or 6.ln, Wlter level I
1IIlellilired 16.1 n. _hove laml Illd'ace
Idetum on OCt. 15, 1~]7. !1

G-l~ J. J. Pwte ...on d. 19J;:; 274 6 Glen ROle (,) " 19)1:. " " rormerl)' llu;>:lHed ,=er C!\:I;>.
It_,tone I

"0-19 d. Spring Qultemary ~Ir.. (. ) JWle 10, 1'75 Flovi "
,.. .. --

( ,) I,

0.'" W. A, Leath P'hllllllg Add" -- 'O' 6 Olen ROlli 11M· 1/ 4).2 Oct•• 15, 1937 C,' S Cae In!!: 40 ft. ot ~ln. Altll'Jde I
"tonI! -;61.6 ft. ,

G-<!l TOIII Ibne. do 1$03 500 , d. 176.10 Oct.. 19. lSr " " II-e-or" '" .. .. J] .- Qua e rnary (I) 26" d. " " Dug, lieU dry Dee. 15. 195v.
rOl:~' (

0.23 CherHe HO'WIIU .. -- Spring -- -- (.)
_, 15, "~ Fl~ -- Knovn .. rem a..nx Spring. I

...." Horton l\aneb .. "27 400 6 _. 276. i Apr. 7, lSIo C,' D,S
,
I

0.25 I&n tfanee rlelllll\e; Ad&1re '9'J 3n 6 Ed~l"d. (I) 224.1 Oct.. 20, 19 C,G S Illl...tonl

0.26 6 162.~ S
,

JOI F.IlC!lllUl .- -- 275 EJ'oIII:'d1 11me,totl Dee. 15. l~~ C,' i1~.2 "''':'. 26, IS':'
i

0.27 cene Sc~!chln .. ""I 315 6 .. 150.7 June 11, ISS " "
,

21,4.5 A'I:". 4, 195

'0.28 OlIn liMe. A. ti'''ton 1916 "'" , _. 231.':1 Oct. IU, 193 C,' D,S C1llI1nc: 4 ft. 0:" 1-11'1.

011-2';' R. R. 1/1l11C1OU I .. -- '" 6 '- :!<q .... 'do, 'J, 194 C,II D,S Altitude 1,001,4 r:.
2 -1.0.2 1'3', 1~, 1~5

5_b~~1l·°G-YI do .. .- 27D 6 .. .. .. C,'

'~e" rCOLnOl•• at end or U.ne



Table 5. --IleC:Ordl or ",,,UI and aprlnp In RoJ'" COWlL.l' ••C..ntloued

Sei! fOOblOt.<!. ott end or Latle.

ater ,.,
~lQllf or

\leU Owner Oriller "<0 Depth Dl..• Water.bellr1ll& above Date or Method U.. R".rka
.~- 0' " .. ~"

(,J MUlIl"elllent " 0'ptet- veil " .... 11ft ...ater.. ( ft.) ","U lurf'ac:e
(In. )

do "'"(ft. )

-0-31 A. Cappa -- -- '00 , Gilm Ro-e U.:Ile- 35. b JUn<l 11, IS5 C,E S CIl.S1ns: 6 ft. or 6.1n,
Itone, upper
l:I~b.l·

0-32 R. R. VUUIlllla -- -- '"
, -- -- -- C,' D,S

-0.)3 " -- -- 500
, -- -- -- C,' , Wate:' repo,.t-ed. from 250 ~ ?f'} t'. I

'0- '" A.. ell?"" Jaclt Adaire 1916 ,; , Olltn Ren. ll.aoe- ]7.' 1l0Y. I), 193. C,! D,S Ilo:.onll, upper 35. 4 JUlIe 11, 195

I.,,,,,,, 1,U,.' ".

,
~_.

I
0-35 Mrll. R. Y. Clayton, Il. Ovena 129 ,

" !J 55.0 Mar. 21, 1S4 C,! D
,--

IS•....,. II. IC. IItlberu -- ISla .DO , '0 -- -- C,' D,S

0-]7 C. W. Wlll1~on Ilob ....lp •$00 60 ,
" '" Det. l~l C,' D,' Cuing: 20 n. or 6-1n •

41.1 Jill)' 23. 195

-0- ]i: F're<1 Boydt -- -- "
, -- !/ 10.5 Doo. ]. 195 • , Altitude 1,2alI,4 ft. ,

"0-]9 " JOhn Pllyne '909 .24 , Olen ROte lu.e- !/ 65.4 July 2), 19<;: C,' D,S Utt tude 1,210.5 rt. Iltone, upper
_b..

0""" E. S. A.l.len -- ."" "
,

" 21.6 Nov. I). l~! C,' D,S
lS.1 Jllly 2], lCj5

..." o. A. Stoepler Jack Adalt'll -- " -- Idvanl.. (t) 12.' Oc:t. 15, 1931 C,' D,S
1lme.tcme

..42 R. R. VlUlllJllll do -- '70 , -- 162.1 IfOY. 1), 1CjJ " •
"" lIenllOLll lIeep do -- '" -- -- -- -- C,v,C D,' .

..." H. E. Ruby A. VIUIaMon .,.., '>0 , -- -- -- C,V,C D,S

"'" Be nIlIUl Beep Jolul Il&Wl1 1900 >0' , Ed....ni. H •• ton< 278.' Ma:-. 20, 195 C,' D CIlIJII%: 20 ft. or 6-1n.

-0-46 Raetor VUliClU E. 8. Ku\.&etler "" '"
, '0 ~.o ApI'. 5, 19l< C,V,O D,S CUIns: 6 ft. or 6-ln. y

-0-41 v. If. Allorl:Jht Jaek AllaIre 1926 ,42 -- do 293.~ Apr. 6, 194 C,' S
297.' Dec. 14, 195

,

'J,

- - ~ ... '"' ... ... .., ...
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Table 5.--Reeordl or we~. &nd .prl~ In Raye County--ContLnued

ater evel

Ilen Ovner Driller
rei"" or

""~ ~ptb D<_ \{llter-bell. r1118 ..bove Dat.e or Metl'lOll U.. Relll!lrl<a,- ot m, =" (-) IIIllllllu",oent 0' ot
plet- veU ot h"'" Utt IIlter.. (n. 1 .....11 lurraee I(In. ) datU,ll

(n. )

0-" Scott Po....y -- '900 300 -- -- 247.9 Apr. 1, 1955 C,' , Reported ,ltlt\ld.. 1,042 ft.

0-68 R. R. WillilJDll E. Wl111.....011 -- '"" 6 -- 227 Ho.r. 29. 1955 C,' S Reported ..1tl;;ude 1,058 ft.

0-'" O. SC.....tehlD -- -- 233 6 -- 212.9 Apr. 4 J 1555 , , IReported altitude 1,012 tt.

0-" '0 -- -- 221 6 -- 135.'1 '0 C,' S IReported altit\ld.e 1,021 ft.

0-" '0 -- '94, ", -- -- 201.5 '0 C,' , Reported &ltltude '!70 ft.

0-" '0 -- '94' '" 6 FdVllI'llI ll..meltone 22>3.7 Apr, 5, 1955 C,' S IRepo,.ted a.ltltude 093 ft,

0-73 .. -- -- -- -- '0 262.5 ,,",. 5, 1555 C,' S IRepor~ altitw1e 691 tt.

0-7' .- ReLaler -- -- "'" -- '0 297.' Mar, 18, 1955 C,' 0 I Reported ~aIr; lupply.

0-75 Rogt!r CO'tllD -- -- ".. -- '0 27' Apr. 5, 1955 C,' -- IReported weak eapply. Reported. a.lUtude
1943 ft.

0-" ffenll&ll Reep -- S.WIden 1951 720 8 '0 ." Mar. 28, 1956- , , lReported altitw1e 983 ft.

o-n '0 E. IIl111_on -- 600 6 " 305.4" " C,' S Reported altitude 913 n.

0-7' oJ. R. Robia.on E. B. Kutscber '94' ." -- '0 251.6 -. 9, 1955 C,' 5 Reported altitude 929 n.

0-" '0 '0 1955 '70 8 '0 -- -- C,' , Reported altitude 971 n.

.-, A. H. Morton __ OWu -- ,s, 6 -- 222.0 Apr. 7, 1943 C,' 0,'

"B.2 C. C. Kitchell Delbert 0ven.I 1928 '" 6 !dvard. l1J1le.tom -- -- C,' D,S Cuina: 46 ft. ot 6-.in.

.-, TelUI-a-!fev MexicO -- 19" 500 6 '0 -- -- , • CU111.&' 100 n. ot 6-.111. 1'Ol'1lll!r1y
Pipe1111tl Co. .uppl1ed pIIlIpina .tation.

"B-4 Otto Welge A. !fevtOll 19(>8 290 6 '0 274.9 Oct. 12, 19~ C,' 0,' C... ing: 60 tt. ot 6-.111.

*H-5 E. B. Tarbuttoll -- -- ," -- '0 ".S OC:t. 22, 19)': C,O D,S

·R-6 Katie F. SIlIJ.th A. B. Ropr 1919 '" 6 '0 75.4 0&<:. 13, 195< C,W,l: D,S

'-7 D. V. GI....cock __ Sc:hIll.1dt -- '31 8 '0 "'.0 !fov. 13, 195 C,' 0

"H.8 City ot 1t¥1e __ OWll. 1950 ,,s 8 '0 -- -- C,' too Suppl1.. c_tlIq.

.-, A. A. Ilale nem1na Adaire 1912 290 , '0 1/132. 1 Sept .. 5, 19S: C,' D,S

"S.... fot>tnou& &t "nil. lit' tAbl ..

- ~ ~ " " ... ~ .." ~
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Tllble 5.--Reeordl of "''1111 and Iprlnp In Rayl County··C~ntlnu~d

I

i

I

I

,
!,
•

-.J

d:-CU.;h.t.!

,
I,,
,
I

to,· city. C:16 1r.11 _t~~ ..

Re""'rkl

N !PuS. O,lek eurb.

I
D,S lSurr-llea Jal".

D,S AIUt",J· 77'.1 ft.

[',S An old vel!.

D,S iU
i
I

P ClI'ltlJ: 3.:.:: ft. o~ -1:1. lle,:l~~~~

: yield 176 ;:;,.. O.l.ilnrU)· j , a. .e~.,

N 1A1t1~~e i"':'.;: ft •,

ii,S Altl.ulIe ".i~.J ft.

p ISUUI':'tlY vdl
377 ft. !d

.. Iv

D,S IAltltud3 72J.) ft.

",5

D,S jl>.lg. Reported to tan In ,.·'.n

0"
of

.. lI.ter

,

,

C.'

C,E

C,E

C,E

C.'

T,'

C.'

T,E

C.'

Meth.od
of

11ft

C.W,G

,
lS49:

1~5,

1S'451
19~::l

1937
lSIC

19521

1~5'1
lS;o;u

lS'4
:I 19501
5: 19521

, '''~

'.ll,

,,,
~te at

_"'u~lIlent

"",.

5ept. 5,

July 31,
OCt. 27,

"...
Sept.

Oct. 2, IS37
/lOY. 13, 19:iCI

Oct. 2, JS3i
lSS

,,,,,.
/lOY.

"""::" "'1

"",.

15.'::' 1Oct. 2,
lS.5 Noy. 13,

(.)

.!J121.1i

lli.J,."
130.1
m
180.9
1']3.2

!/205.9

204.3
212.3

123.1,)

1&6.6
207.0

1-"

"-'&terrelO" or
aboye
(. ),...

lurtaee
dAtu.
(ft. )

Water-bearIng

~"

Edl/llrllll Umtlltotl) .!I133.5 Die. 2, 195

Qunternll.l'y (t) 25 .... /lOY. 9, 195'
1'0<:11.

FAvardo U ..aton 1/110.3 Sept. 5. 195.

TII.ylor_rl (1)

Austin ehalk

QunternMY (t)
rocks

Edval"d. llae.tonol

~aterNlry (1)
rock.

!dVM'll1 lIlllCatotlel.!J140.11 Sept. 5,

'0

'0

'0

'0

'0

'0

'0

'06

6

6

6

3

3

6

,

10

"

7

30

30

"'­eter
or

...1111
( In.)

'"

300

)00

m

100

J"

2J

,,,

m

76'

J6,

)0,

Depth.
of

...ell
(ft. )

-- ,S;>rlna

,
-- J 600

'93" t 372
-- 33

"39

"33

1916

1907

1367

1907 1
19'61
.. I

""I
""'I

,,40

""'",~.

plet­..

II. Gld..

L. Tyler

.... ~e

Flelll.1l1(l Add",

__ Robert,oll

C. L. Tyler

Driller

-- Ovllnl

C. L. 'I'yle:-

.... Tallon

i::

I
I'"City ot X)'h

.- B.1ll

IIobll.rt Seh\lllb

Roy B. BrooD

State Dlsl!\IllY
De~llt

cu.y at K¥1.

B. Kuhn

Kt'l. O. C. Parke,Sr.

Owner

C. C. Houlton.

Will Lindley

Il. R. Todd

'0

'0

08-26 I -. Rill

oa-2311Heh.Ola' Thiele

R-24 De...y ...leu.nder

°11-25 I Ed Cullen

C,E I 0,5 1...1tltu;!e 71. n . .1.
C,II D,S IDuE;• .sto~e ~Ul~:"' ':'d ....,U.

i

;1
C'E , ""r';'~~~';.~." ". or 1 .". 11"""

Flova 5

11-27 Alfred L19P" -- T&y1or lIIarl I 14 .-;!lfOY. 9, 19:L C,E O,S~. Rock e~n aU ...ell.

"'lee footnot411 II.t Itn;! of tAble.

°11-10

°H_12

...2>

'.22

"II-U

';ell 1

i 011-13

I

I
,°B.14

"11-15

I, B.16

I
I H-17

1·,·18 I
, '1!-19

I
t B.20

~
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Table 5.--~ordl or v'll' end Iprlng8 in Ray. County··Cuntlr.~~d

~~-""----~

'Sea tootna;t.a, at end or tabla.

Iter IVI

lCllt or
Wen Ootner Orllhr Date Deptb PI... Watlr_bell.r1ns above Dl.c.. or Method Un R••r ....

1:.... or liter llDlt. (.) ...ure_llt or or
plet- "ell or 1&n4 Uf't ".t.er

elf (rt.) ...U lurflll:e
(tn.) datu...

( n.)

R-65 A. 8. ROlin !.state -- -- Spring -- ~ .....rd. aallltone (.J June S. 1952 nOVI II :nove Into SprinG Lake. 1'e:l;1. 12..'.
a-60S do --._ Spring __ 0 ( .. ) do Flovs II Itnovn II 8an Iola'COI Sprln~.

H-67 City or San It&n::oa • R. Johnaoa. 19l'1 US 1] 0 -- __ 'I',E P Cuing: 77 n. or IJ-ln. ,ed'o:,ued.
lpe, 32 n. or 10-1n. Une:-. 2 1 I

ft.&:! do alt.er f'a1ne 191'- 65 d 0 --... T,E P eutllS: (5 ft. or c..l0. ~
a-69 South.... '" TBXU • 1I1111....on 19115 120 -. 0 _. _. '1',£ P ,One of two ....lh lupplylng eolb51 . I

State Teacher_ !
Collip ,

I I
B-1O 40 •• 1925 110 -- 0 _. -- T,E P Ido I

I

8-71 40 -- -- 90 -. -- -- -- T I\' to._rly luppUe4 college. "" old "'11. j
R-n U. 8. DaplU"tllent or -- 185-5 1,49'5 12 ~vt..n11 1l.meltone ( .. ) 1950 nov. -- eported yleld In 19]6, 300 ;n:a; reporte

tI\e Inter10r !Yield In 1S5O, ]00 gpaI; reported yield
1n 1S55, 1100 &>*. P1u&&ed at 1o~ ft. j/

B-7) Tell ft\l&lI.Ion -- -- 282 6 0 W251.9 Mar. 15, 194] C,G D,S lUtllde 020., ft.

11-111 Clt1 or San M&n:~ -- 1910 260 5 0 iYm.6 Oct. 5, 1931 It It eU plu.a.;,;ed.
226.9 J&I'I. 23, 19'00

-11-75 E. Drool'".. Fle=.1nS Adaire 1908 176 6 0 !/161.1 DItc. ], 195) C,ll D,S Cuing: '-0 ft. ot 6-111. A.lU~j. I
7)D.c. tt.

-11-16 JoIvl Av.)' E. B. ICutnller 19111 2QlI 6 0 109.9 Apr. 6, 1S'l] C,E D,S W
R-n John C. S'Corte, Jr. do 1951 92 12 0 116 19~ T,E In-,S Reported Itrolli IUPPly.

11-78 ll. If. AUbrlgl.t -. Clayton 191) 360 6 0 319.6 Oct. 6, 19)7 C,.E D,S

R-79 Joe rrHMn -- -- 300 6 0 2110.2 Apr. 6, 1911) C,W S AlUt\ld.e ~1.11 ft.; lID. old vell.
87.) Jan. 11,1951

H_30 McLerna R&Dch -- -- 100 6 ~ 85.3 Sept. 5, 1952 C,ll D,S AlUtllde 661.5 ft.; an old ....U.

II~a1 ll. L. Baale)' -- Cl&)':;on -- 1]7 6 0 1211.2 Jan. II, 1951 C,W D Reported Itr'l»l3 allppl)'. Altitude
EiSd.1 ft.; &11 old. VllU.

-":62 /(n. R. L. Jannlnp O. A. Pll1'te 1931 560 -- -- 18.6 Oct. II, 19TI" H 011 tnt. j/

-R-e) J. A. Cl&)'t.on -- -- 90 6 ~_rdl It.atonl! ~~'f l~t'fi'~ C,ll D,S .utUIId, ~.Ii ft •

•

2
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Table 5. --Recorda or "Jell. and aprlnp In lIayl County__Contillued

~

5
~

.., •••
!100/ or

'Idl (Nne,. OrtUer "''' Depth ,,~ Water-bearing above OB~ or I4eU,od ". Relllllr~.

.~-
., eter =" (,J "",...ureooent ., .,

plet_ "eU ., ,... lU't \later... (ft. ) \/ell aurf'aea
(In. ) dlLtWll

{rt.}

J-' Auguat Schl"lt~ -- -- Sprln~ -- ~a:.ernal·Y rcells (.J Oct. 26, 1950 Fl<Y.13 G FlOV6 tnto rock :cservolr. Reported to
5u;,pLy 5 fMil1es.

-J_1O Emil Heldenreteh -- -- 12 '" • ':.0 Oct, 27, 1950 e,' G Dug, S. one cu.:"b; an old lieU.

J-ll H. J. Vanderb~k -- -- " '" ,. 12.1 0- e,' G '"
*J-12 E. Wranl t'l'lQ' Si!mDollS '" Ster::1.ng 1955 1,051 7, ;Ed"ards limestone 64.7 ..,. 7, 1955 -- " Reported vater hIghly =iner.!!::ed., y
-K_l W. N. YateR -- 1m 3'" -- '. -- -- e,G G,' Reported dr,,"dovn 30 ft. atter pumpl";;

5 ;;pm fo." 3 hours.

191j6 169.J Altitude 757.1j ft.
,

'-2 Aaguat SChulte E. B. Kutcher "" 0 • Oct. 30, 1950 e,' G,S
i171.7 Sept. 5, 1952 I ,

16 Sept.26, 1937
I

*K-3 E. L. Williamaoll -- 1900 ]0 ~·lor marl 9.3 e,' D,S DuS. Roc~ cl.lrb.
10.6 Oct. 30, 1950

·K_4 1':. B. Kutcher -- (Nella lo¢ >'7 6 Edwanls llmestone 144.9 Sept.26, 1937 e,' G,S Altitude 72f.5 ft.
141.9 ..... 9, 194 3

-K-5 Ewell Ja<:~on A. N/!VWll 1913 200 6 • la5.3 0,,,. 1, 1937 e,G G,S

'-6 -- -- -- " 70 a,"lo," 1r.&::"1 6.3 Sept.28, 1937 e,. S Dug. Rock cW"b.
J.3 Oct. 31, 1950

K-7 E. A. Jute," -- -- 27 " • 15.0 Oct. 29. 1953 e,' G,S Dug. Concrete cW"b.

-K_8 Gustav Blcrstedt -- 19210 10 -- • '.' Nov. 11, 1937 , , "K.

K_' G. S. Ilatal -- -- 26 70 '" 12.3 Oct. 31, 1950 e,G G,' Dug. Brick curb; an old yell.

K-I0 Wilde Jen.ldna I -- -- 19 50 '" (;.6 '" e,' , Dug. Stone curb.

-1C-11 Cla>.>de Harris -- -- 16 36 t'raylor( t) marl 3.6 "'.. 1, 1937 e,' G,S Dug. Rock CUrb.

I'.0 Oct. 31, 1950

1C-12 -- -- -- " '" r-aY10r Marl 9.7 Oct. 30. 1950 e,' , Dug; an old well.

-K-13 David RlU:l8ey -- 1922 " 96 '0 16.9 Nov. 9. 1937 C,\I,E G,S Dua. Rock cu'::b.
U.2 Oct. 30. 1950

-1C_14 Mdte Meyer -- -- '" '0 Taylor(t) IIlIlr1 ]0.' Oct. 30, 1950 e,' 0 Dug. Rock C\U"b; an old VflU

1-15 -- Rleder -- 1935 13 '0 Taylor IIlIlr1 11.9 '" e,' S Dug. Rock curb. I--.<;.... tnn'-"M.... " .....d nt ,-"tet ..



~

'l'able 5.··Reo:ord, of' \lelll II.tl4 Ipril1&' 1n HAya COunty·-CoIl~lnu".t

Water level lllelo\l or ,
Wall <>moe Drl11er ,m Depth '"- Wat.er-b4llLl'l11." ...... DIo.te ot Method U.. RelllDrkJ,- or "ter ~" (.) llleallurement ,r or

plet· ~U or ''''' U" Vllter.. (tt. ) ~U lurtace
- (ill. ) datUli

(n. )

K-16 Jeroee lUetort .. .. " "" Taylor lIlIIrl .., Nov. 6, 1950 C,' ',S Du.g. Rook curb; 'I.n ,~) "]~l.

eK.17 Re1ntlo14 Ba41nt .. ''''' H 3D T.ylor( tl _rl J,u Nov. 9, 1917 • • Du... Roek curb•

i10.2 Oct. ~, 1950

Y For .... ter.l.vd _IUUrl!lleftU "" table 6.
l.' Far drll1erl log Ie" table 7.
• Far analyl11 ot ""ter lee tabla e.

- ~ - - .... - .... - -
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Table 6.--Water levels 1n ~ells 1n Hays County
(in feet below land-surface datum)

Water Water Water
Date level Date level Date level

lIell B-43. Owner: Clarence Southwell

Nov. 17, 1937 128.0 July 1, 1939 129.7 Jan. 30, 1941 92.4

Mar. 1, 1938 96.6 Oct. 4 133.3 Mar. 27 79.3

June 22 103.9 Dec, 20 133.4 May 29 82.3

Sept.29 126.1 Mar. 27, 1940 132.9 Aug. 6 193.1

Jan. 26, 1939 129.1 June 25 132.1

Mar. 1 129.3 Sept.23 131.4

lIell B-46. Owner: Albert Garcia

Sept. 7, 1937 63.59 May 24, 1939 65.75 Aug. 6, 1941 58.46

Dec. 10 63.11 July 1 68.99 Nov. 19 61.11

Jan. 25, 1938 49.71 Oct. 4 66.95 Apr. 2, 1942 62.05

Mar. 1 54.96 Dec. 20 66.12 Aug. 3 62.45

Mar. 31 56.24 Jan. 24, 1940 65.14 Dec. 7 58.81

May 20 55.96 Feb. 28 64.93 Apr. 15, 1943 61.48

June 22 58.39 May 6 62.29 Sept.12 63.30

July 21 60.91 May 28 62.17 Dec, 18 63.63

Aug. 30 62.70 June 25 62.06 May 1, 1944 56.34

Sept. 27 62.90 July 29 58.32 Aug. 25 62.27

Nov. 5 63.88 Sept.23 62.37 Dec. 19 57.85

Dec. 12 65.00 Oct. 28 62.93 May 24, 1945 56.28

Jan. 26, 1939 64.71 Dec. 6 63.30 Mar. 29, 1946 52.88

Mar. 1 64.48 Jan. 30, 1941 54.05 Aug, 5, 1948 64.83

Mar. 29 64.92 Mar. 27 48.49 Feb. 8, 1949 64.76

Apr. 28 65. 48 May 29 53.06 Apr. 18 61.56
(Continued on next page)
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Table 6.--Water levels in vells in Hays County--Continued

Water Water Water
Date level Date level Date level

Well B-46--Continued (

Aug. 23, 1949 63. 45 Dec. 3, 1953 59.82 Oct. 5, 1956 68.49

Nov. 30 62.90 Mar. 15, 1954 61.92 Nov. 9 68.58

Apr. U, 1950 60.56 Apr. 9 62.02 Jan. 8, 1957 68.53 (

Aug. 2 62.17 July 22 63.79 Mar. 8 68.48

Dec. 7 64.10 Aug. 23 65.16 May 9 60.21

Apr. 4, 1951 62.42 Dec. 3 66.18 July 16 56.05 (

Aug. 7 62.91 Mar. 9, 1955 65.60 Nov. 19 48.75

Dec. 5 63. 47 July 15 67.38 Jan. 10, 1958 54.54

Apr. 16, 1952 63.16 Ho\', 9 67.90 Mar. 12 49.03 (

Aug. 8 62.58 Mar. 9, 1956 67.35 May 13 49.95

Apr. 14, 1953 61.88 July 13 68.19 July 3 54.25

Aug. 18 62.77
(

l/eU B-47. Owner: Albert Garcia

Sept. 7, 1937 7.76 Jan. 26, 1939 28.55 May 28, 1940 34.15
(

Dec. 10 9.13 Mar. 1 30.28 June 25 34.12

Jan. 25, 1938 4.94 Mar. 29 30.30 July 29 33.87

Mar. 1 6.33 Apr. 28 30.37 Aug. 29 33.89 (

Mar. 31 7.06 May 24 30.30 Sept.23 33.82

May 20 6.59 July 11 30.37 Oct. 28 33.89

June 22 6.88 Oct. 4 33.06 Dec. 6 33.48
\

July 21 8.79 Dec. 20 34.12 Jan. 30, 1941 6.52

Aug. 30 17.52 Jan. 24, 1940 34.12 Mar. 27 5.76

Sept.27 21.82 Feb. 28 34.12 May 29 6.66

Nov. 5 19.50 Mar. 27 34.18 Aug. 6 14.39

Dec. 12 26.60 May, 6 34.13 Nov. 19 31.96
(CC,.ontinued on next page)

- 108 -



,
Table 6.--Water levels In ....ells in Hays County--Continued

Water Water Water
Date level Date level Date level

Well B-57--Continued

Apr. 2, 1942 34.70 Aug. 23, 1949 37.32 Aug, 23, 1954 41.07

Aug. 3 38.61 Noy. 30 37.18 Dec. 3 40.61

Dec. 7 38.26 Apr. 11, 1950 37.07 Mar. 9, 1955 39.51

Apr. 15, 1943 38.01 Aug. 2 36.45 July 15 36.49

Aept.12 38.28 Dec. 7 37.71 Noy. 9 40.09

Dec. 18 38.29 Apr. 4, 1951 36.90 Mar. 9, 1956 37.83

May 1, 1944 25.73 Aug. 7 36.09 May 9, 1957 27.05

Aug, 23 25.51 Dec. 5 36.01 July 16 8.54

Dec. 19 25.28 Apr. 13, 1952 35.89 Noy. 19 6.85

May 24, 1945 6.53 Dec. 3, 1953 36.50 Jan. 10, 1958 6.68

Mar. 29, 1946 5.25 Mar. 15, 1954 36.96 Mar. 12 4.72

Aug, 5, 1948 37.40 Apr. 9 38.92 May 13 5.80

Feb. 8, 1949 36.70 July 22 37.08 July 3 6.31

Apr. 18 37.31

Well B-58. Owner: Glynn C. Key

Sept. 4, 1937 36.56 Nov. 5, 1938 35.71 Jan. 24, 1940 39. 47

Dec. 10 36.72 Dec. 12 36.02 Feb. 28 37.62

Jan. 25, 1938 36.35 Jan. 26, 1939 37.27 Mar. 27 37.55

Mar. 1 35.59 Mar. 1 37.12 May 6 38.04

Mar. 31 35.35 Mar. 29 37.22 May 28 37.72

May 21 34.63 Apr. 28 37.22 June 25 37.60

June 22 37.64 May 24 37.20 July 29 36.80

July 21 38.96 July 1 37.35 Aug. 29 36.69

Aug. 31 37.45 Oct. 4 37.56 Sept. 23 36.74

Sept.27 37.16 Dec. 20 37.48 Oct. 28 36.83
(Continued on next page)
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Table 6.--Water levels 1n \Jells in Hays County··Continued

Water Water Water
Date level Date level Date level

Well B-59--Continued

Feb. 26, 19;;0 15. 46 May 1. J9',4 59."0 Apr. 9, 1954 63.31

K3.r. 21 15 11 Aug. 25 55. 43 July 22 68.14

May 6 15.11 Dec. 19 61. 33 Aug. 23 68.41

May 28 16.26 May 24, 1945 51.08 Dec. 3 68.81

June 25 14.61 Mar. 29, 1946 41.62 Mar. 9. 1955 69.15

July 29 65.57 Aug. 5, 1948 71.91 July 15 15.18

Aug. 29 70.24 Feb. 8, 1949 72.91 Nov, 9 15.51

Sept.23 69.35 Apr. 18 12.12 Mar. 9, 1956 15.65

Oct. 28 69.84 Aug. 23 10.52 July 13 11.50

Dec. 6 64.53 Nov. 30 13. 45 Oct. 5 11.10

Jan. 30. 1941 62.11 Apr. 11, 1950 10.93 Nov. 9 11.86

Mar. 21 46.94 Aug. 2 10.08 Jan. 8, 1957 11. 44

May 29 46.29 Dec. 1 69.61 Mar. 8 11.11

Aug. 6 56.19 Apr. 4, 1951 12.46 May 9 15.93

Nov. 19 58.68 Aug. 1 72.13 July 16 11.86

Apr. 2, 1942 61.14 Dec. 5 12.59 Nov. 19 59.13

Aug. 3 61.09 Apr. 18, 1952 12.10 Jan. 10, 1958 51.51

Dec. 3 61.95 Aug. 8 10.40 Mar. 12 50.24

Apr. 15, 1943 64.43 Apr. 14, 1953 64.64 May 13 53.18

Sept.12 63.38 Aug. 18 11.34 July 3 61.39

Dec. 18 65.10 Dec. 3 55.24

Well C-21. Owner: George Rust

Nov. 15, 1937 94.65 Mar. 1, 1938 91.41 July 21, 1938 90. 44

Dec. 13 95.95 Mar. 31 92.42 Aug. 30 91.35

Jan, 20, 1938 15.1 Apr. 28 13.4 Dec. 12 94.28
(Continued on next page)
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Table 6.--Water levels in wells in Hays County--Continued

Water Water Water
Date level Date level fate level

Well C-21--Ccndl:"'

Jan. 25, 1939 95.27 Aug. 3, 1942 96.81. Dec. 5, 1951 102.79

May 24 92.18 Dec. 7 97. 44 Apr. 18, 1952 105.08

Oct. 4 98.23 Apr. 15, 1943 96.2 Aug. 8 109.85

Jan. 24, 1940 100.85 Sept.11 96.60 Apr. 13, 1953 102.37

Feb. 28 98.88 Dec. 18 97.20 Aug. 18 102.03

Mar. 27 98.96 May 1, 1944 93.73 Dec. 3 96.95
(

Apr. 30 99.23 Aug. 25 92.17 Dec. 3, 1954 97.00

May 28 99.38 Dec. 19 93. 41 Mar. 9, 1955 87.76

June 25 99.55 May 24, 1945 88.23 July 15 106.88

July 29 99.50 Mar. 21, 1946 74.56 Nov. 9 99.20

Aug. 29 99.53 Aug. 5, 1948 99.79 Mar. 9, 1956 101. 39

99.76 8, 1949 103.16 109.64
(

Sept 23 Feb. July 12

Oct 28 99.92 Apr. 18 98.89 Oct. 4 100.75

Dec. 6 99 71 Aug, 23 99.33 Nov, 9 100.91
(

Jan. 30, 1941 99.05 Nov. 30 100.17 Jan. 7, 1957 100.89

Mar. 27 81.2 Apr. 11, 1950 101.50 Mar. 8 102.04

May 29 89.9 Aug. 2 100.92 May 9 100.32
(

Aug. 6 87.69 Dec. 6 100.22 July 16 98.14

Nov. 19 91.25 Apr. 4, 1951 103.85 Mar. 12, 1958 88.07

Apr. 2, 1942 94.74 Aug. 9 112.29 July 2 88.50
\

Well C-22. Owner: George Rust

Nov. 15, 1937 272.34 Apr. 28, 1938 270.5 ~lay 24, 1939 274.00

Dec. 13 272.67 ~lay 20 271.21 Oct. 4 274.80

Jan. 26, 1938 235.02 Mar. 1, 1939 273.70 Dec. 20 275.15

Mar. 31 269.39 Mar. 29 273.98 Jan. 24, 1940 275.23
(Continued on next page)
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Table 6.--Water levels in wells in Hays County--Continued

Water Water Water
Date- level Date level Date level

Well C-22--Continued

Feb. 28, 1940 275.10 Sept.ll, 1943 275.20 Aug, 24, 1954 236.46

Mar. 27 275.13 Dec. 18 275.53 Dec. 3 236.33

Apr. 30 275.00 May 1, 1944 273.56 Mar. 9, 1955 237.60

May 28 275.01 Aug. 25 274.46 July 15 238.13

June 25 275.02 Dec. 19 275.09 Nov. 9 239.88

July 29 275.01 May 24, 1945 273.89 Mar. 9, 1956 241.00

Aug. 29 275.12 Mar. 21, 1946 219.52 July 13 242.86

Sept.23 275.23 Aug. 5, 1948 276.08 Oct. 4 247.43

Oct. 28 275.34 Feb. 8, 1949 276.53 Nov. 9 238.21

Dec. 6 275.38 Apr. 18 276.29 Jan. 7, 1957 239.07

Jan. 30, 1941 274.80 Aug, 23 276.43 Mar. 8 238.69

Mar. 27 269.17 Nov. 30 276.61 May 9 221.14

May 29 255.02 Apr. 11, 1950 276.68 July 16 226.81

Aug, 6 271.62 Aug. 2 276.62 Nov. 19 219.32

Nov. 19 274.11 Dec. 6 276.90 Jan. 10, 1958 217.26

Apr. 2, 1942 274.69 Aug. 18, 1950 234.20 Mar. 12 200.75

Aug. 3 274.89 Dec. 3 222.06 May 13 203.82

Dec. 7 274.76 Apr. 9, 1954 232.91 July 2 220.05

Apr. 15, 1943 274.86 July 22 235.44

Well C-23. Owner: J. N. Byler

Nov. 1, 1937 221.88 June 23, 1938 218.2 Jan. 25, 1939 226.01

Jan. 25, 1938 208.00 July 21 218.34 Mar. 1 224.62

Mar. 1 213.12 Aug. 30 219.76 Jan. 24, 1940 232.88

Mar. 31 214.76 Sept.29 221.98 Feb. 28 233.3

Apr. 28 172.9 Dec. 12 226.80 Sept.23 231.75
( Continued on next page)
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Table 6.--Water levels in veIls in Hays County--Continued

Water Water Water
Date level Date level Date level

Well C-23--Continued (

Oct. 28, 1940 232.48 Aug. 5, 1948 232.8 Aug. 7, 1951 283.50

Nay. 19, 1941 218.94 Apr. 18, 1949 231.05 Dec. 5 235.2

Apr. 13, 1943 220.51 Nay. 30 233.70 Apr. 18, 1952 240.4

Sept.ll 225.89 Apr. 11, 1950 236.90 Aug. 8 236.94

May 1, 1944 213.72 Aug. 2 228.80 Apr. 13, 1953 228.72

Aug. 25 219.98 Dec. 6 232.08 Aug. 18 229.77
(

May 24, 1945 212.62 Apr. 4, 1951 231.02 Dec. 3 220.40

Mar. 21, 1946 198.75
(

Well D-22. Owner: James R. Hall

Aug. 23, 1949 61.16 Dec. 3, 1953 32.58 Jan. 8, 1957 68.03

Nay. 30 62.16 Apr. 9, 1954 54.48 Mar. 8 67.25 (

Apr. 11, 1950 42.67 July 22 67.86 May 9 42.36

Aug. 2 56.79 Aug. 24, 1954 69.82 July 16 51.29

Dec. 7 64.18 Dec. 3 53.00 Nay. 19 40.90 (

Apr. 4, 1951 47.11 Mar. 9, 1955 52.94 Jan. 10, 1958 41.10

Aug. 7 65.39 July 15 56.59 Yar. 12 40.99

Dec. 5 64.90 t-1ar. 9, 1956 68.40 May 13 42.84 I

Apr. 18, 1952 39.74 July 13 70.60 July 3 51.71

Aug 8 62.99 Oct. 5 68.80

Apr. 14, 1953 41.82 Nay. 9 68.71 \

Well 1).-23. (h.rner. '.... iley Roberts

Oct. 28, 1937 85.00 Mar. 31, 1938 84.88 June 22, 1938 84.82

Dec. 10 85.13 Apr. 23 84.83 July 21 85.01

Mar. 1, 1938 84.80 May 20 84.76 Aug. 30 84.99
(Continued on next page)
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Table 6.-- Water levels 1n ~ells in Hays County--Continued

Water Water Water
IlBte level IlBte level IlBte level

Well D-23-:-Continued

Sept.29, 1938 85.27 Aug. 6, 1940 84.85 Aug. 8, 1952 85.26

Nov, 5 86.96 Nov. 19 85.00 Apr. 14, 1953 84.83

Dec. 12 85.20 Apr. 2, 1942 85.07 Aug. 18 85.14

Jan. 26, 1939 85.05 Aug, 3 85.06 Dec. 3 84.85

Mar. 1 84.02 Dec. 7 84.87 Apr. 9, 1954 85.51

Mar. 29 84.97 Apr. 15, 1943 84.79 July 21 85.91

Apr. 28 85.31 Sept.11 84.99 Aug. 24 86.35

May 24 85.06 Dec. 18 85.05 Dec. 3 85.07

July 1 85.23 May 1, 1944 84.76 Mar. 9, 1955 86.34,
Oct. 4 85.08 Aug. 25 85.02 July 15 85.89

Dec. 20 85.11 Dec. 19 84.88 Nov. 9 85.37

Jan. 24, 1940 85.10 May 24, 1945 84.82 Mar. 9, 1956 85.15

Feb. 28 85.08 Mar. 21, 1946 84.82 July 13 86.61

Mar. 27 85.05 Aug. 5, 1948 85.05 Oct. 5 88.62

Apr. 30 84.95 Feb. 8, 1949 85.00 Nov, 9 85.76

May 28 85.02 Apr. 18 84.89 Jan. 8, 1957 85.18

June 25 84.89 Aug. 23 85.05 Mar. 7 85.10
I

July 29 84.87 Nov. 30 85.11 May 9 84.82

Aug. 29 84.98 Apr. 11, 1950 84.92 July 16 85.13

Sept.23 85.05 Aug. 2 84.95 Nov. 19 83.21

Oct. 28 85.04 Dec. 7 85.58 Jan. 10, 1958 84.81

Dec. 6 84.87 Apr. 4, 1951 85.92 Mar. 12 83.82

Jan. 30, 1941 8ij.89 Aug, 7 85.08 May 13 84.80

Mar. 27 84.84 Dec. 5 85.15 July 3 85.52

May 29 84.82 Apr. 18, 1952 85.15
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Table 6.--Water levels in veIls 1n Hays County--Contlnued

Water Water Water
Date level Date level Date level

Well D-36. <hiner: T. E. Gillespie
(

Oct. 28, 1937 24.42 May 24, 1939 117.76 Mar. 27, 1941 20.39

Dec. 10 24.55 July 1 128.99 May 29 22.92

Jan. 25, 1938 18.66 Oct. 4 123.36 Nov. 19 43.18

Mar. 31 23.08 Dec. 20 120.24 Apr. 2, 1942 24.83

Apr. 24 20.81 Jan. 24, 1940 108.04 Aug. 3 67.50

~lay 20 21.94 Feb. 28 23.71 Dec. 7 23.69
(

June 22 23.71 Mar. 27 24.86 Apr. 15, 1943 23.38

July 21 36.50 Apr. 30 23.75 Sept.ll 88.97

Aug. 30 28 24.89 18
(

25.07 May Dec. 93.99

Sept.29 66.33 June 25 23.29 May 1, 1944 23.31

Nov. 5 109.92 July 29 23.61 Aug. 25 62.49
(

Dec. 12 98.50 Aug. 29 54.50 Dec. 19 22.79

Jan. 26, 1939 70.60 Sept.23 68.59 May 24, 1945 23.67

Mar. 1 78.88 Oct. 28 87.50 Mar. 21, 1946 21.96
(

Mar. 29 64.80 Dec, 6 22.86 Apr. 11, 1950 72.66

Apr. 28 104,16 Jan. 30, 1941 22.93 Measurements discontinued

Well 0-66. Owner: Mrs. Rena Dobie <

Nov. 19, 1937 65.94 July 21, 1938 54.06 Apr. 22, 1939 64.10

Dec. 10 65.45 Aug. 30 53.95 May 24 58.67

Jan. 20, 1938 2.71 Sept.29 56.84 July 1 59.59 \

Mar. 1 6.98 Nov. 5 59.25 Oct. 4 60.58

Mar. 31 24.62 Dec. 12 57.62 Dec. 20 60.21

Apr. 23 3.69 Jan. 26, 1939 58.90 Jan. 24, 1940 58.75

May 20 4.71 Mar. 1 59.10 Feb. 28 41.94

June 23 41.56 Mar. 29 57.86 Mar, 27 55.54
(Continued on next page)
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Table 6.--Water levels in wells in Hays County--Contlnued

Water Water Water
Lete level Lete level Lete level

Well n-66--Contlnued

Apr. 30, 1940 38.18 Aug. 25, 1944 64.01 Aug. 24, 1954 114.37

May 28 57.30 Dec. 19 7.66 Dec. 3 115.43

June 25 9.23 May 24, 1945 61.11 Mar. 8, 1955 117.33

July 29 45.08 Mar. 21, 1946 5.49 July 15 113.07

Aug. 29 58.52 Aug. 5, 1948 74.14 Nov. 9 113.30

Sept.23 58.99 Feb. 8, 1949 80.63 Mar. 9, 1956 113.53

Oct. 28 61.51 Apr. 18 6.34 July 13 115.38

Dec. 6 7.61 Aug. 23 82.55 Oct. 4 118.08

Jan. 30, 1941 7.69 Noy. 30 72.73 Nov. 9 118.55

Mar. 27 4.73 Apr. 11, 1950 73.60 Jan. 7, 1957 115.57

May 29 7.27 Aug. 2 79.2 Mar. 8 117.86

Aug, 7 60.08 Dec. 6 74.75 May 9 5.69

Nov. 19 64.05 Apr. 5, 1951 103.9 July 16 112.49

Apr. 2, 1942 68.47 Aug. 7 115.33 Nov. 19 8.42

Aug. 3 70.07 Dec. 5 115.69 Jan. 10, 1958 19.11

Dec. 7 14.54 Aug. 8, 1952 117.99 Mar. 12 6.05

Apr. 15, 1943 6.72 Apr. 14, 1953 108.70 May 12 5.61

Sept.11 35.97 Aug. 17 112.30 July 2 109.79

Dec. 18 66.24 Dec. 3 5.72

May 1, 1944 42.13 July 22, 1954 133.76

Well E-17. Owner: M. O. Rogers

Noy, 4, 1937 63.24 Apr. 29, 1940 51.25 Sept. 27, 1940 53.21

Jan. 8, 1940 52.09 May 24 50.67 Oct. 30 53. 42

Feb. 26 51.59 June 24 50.32 Jan. 30, 1941 18.5

Mar. 25 52.44 Aug. 26 56.50 Mar. 28 5.26
(Continued on next page)
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Table 6.--Water levels in Wells in Hays County--Cont1nued

Water WaL.er Water
Dote level Dote level Dote level

Well E-11--Cont1nued
(

May 31, 1941 8.65 Nov. 30, 1949 56.12 Mar. 8, 1955 55.07

Aug. 8 51.86 Apr. 12, 1950 56.90 July 15 57.51

Nov. 18 54.00 Aug. 3 55.40 Nov. 9 59.48
(

Apr. 10, 1942 52.33 Dec. 6 54.83 July 12, 1956 63.79

Dec. 4 48.18 Jan. 3, 1951 57.21 Oct. 5 59.61

Mar 30, 1943 51.42 Aug. 8 56.31 Nov. 9 61.98
(

Sept 9 51.99 Dec. 5 55.04 Jan. 7, 1957 59.14

Apr. 28, 1944 34.46 Mar. 31, 1952 53.62 Mar. 8 57.22

Aug. 23 53.02 Aug. 8 58.22 May 9 52.79

Dec. 21 50.56 Apr. 13, 1953 53.60 July 16 47.12

May 22, 1945 50.6 Aug. 17 57.81 Nov. 18 5.87

1958 13.78
(

Mar 22, 1946 29.5 Apr. 7, 1954 56.95 Jan. 10,

Aug 6, 1948 58.40 July 21 57 40 Mar. 11 2.94

Feb 10, 1949 53 03 Aug. 23 55.64 May 12 8.45

53.88
(

Aug. 24 54.55 Dec. 6 62.28 July 3

Well E-24. O\Jner: J. L. Dodgen

Dec. 2, 1937 272.94 Aug. 23, 1944 259.93 Jan. 9, 1951 276.63 (

Mar. 5, 1943 264.67 Dec. 21 262.43 Aug. 27, 1954 275.99

Sept. 9 265.98 rl,ay 22, 1945 246.36 Aug. 28, 1956 287.20

Dec. 21 268.70 Aag 6, 1948 268.47 Mar. 11, 1958 253.84 (

Apr. 28, 1944 257.55 Feb. 10, 1949 273.70

l
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Table 6.--~ater levels in wells in Hays County--Continued

Water Water Water

Date level Date level Date level

\/ell E-31. Owner: Henry Armbruster

Dec. 1, 1937 154.86 Jan. 30, 1941 152.51 Aug, 23, 1944 155.69

Jan. 9, 1940 166.26 Mar. 28 144.08 May 22, 1945 114.14

Feb. 27 166.11 Aug. 8 117.71 Mar. 23, 1946 121.55

Mar. 25 166.98 Nov, 18 130.71 June 21, 1947 104.67

Apr. 27 165.22 Apr. 10, 1942 150.98 Nov. 19 112.83

May 28 166.42 Aug. 8 151.33 Apr. 2, 1948 153.65

June 24 162.99 Dec. 4 101.15 Oct. 24, 1950 162.9

July 29 156.85 Apr. 1, 1943 140.52

Aug. 26 160,01 Dec. 17 155.99

\/ell E-36. (Nner: J. J. Horton

Sept'". 16, 1937 125.60 Mar. 28, 1939 136.51 Oct. 29, 1940 139.48

Dec. 16 127.62 Apr. 27 137.15 Dec. 5 123.53

Jan. 19, 1938 116.10 May 24 136.91 Jan. 30, 1941 110.26

Feb. 28 102.79 July 3 137.08 Mar. 28 99.91

Mar. 30 103. 48 Oct. 3 141.37 May 22 88.54

Apr. 20 99.01 Dec. 18 140.80 Aug. 8 88.05

May 17 95.83 Jan. 23, 1940 141.26 Noy. 18 107.36

June 22 ioo.oO Feb. 26 142.11 Apr. 10, 1942 123.53

July 20 108.25 Mar. 25 142.87 Aug. 8 129.07

Aug. 26 112.55 Apr. 29 138.00 Dec. 4 102.25

Sept.26 120.92 May 24 139.55 Apr. 1, 1943 111.51

Noy. 2 i25.27 June 24 129.57 Apr. 13 110.15

Dec. 13 129.49 July 26 125.17 Sept. 9 122.91

Jan. 24, 1939 130.95 Aug. 26 133.69 Dec. 17 131.61

Feb. 28 132.72 Sept.27 137.04 Apr. 28, 1944 93.63
(Continued on next page)
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Table 6.--Water levels in wells in Hays County--Contlnued

Date
Water
level Date

Water
level Date

Water
level

Well E-36--Contlnued

Apr. 12, 1950 129.71

May 1, 1948 129.65

Aug. 23, 1944 103 00

June 20, 1947 100.88

(

•

{

97.42

82.89

82.87

88.27

141.79

148.76

146.64

148.61

139.77

139.96

135.22

107.04

112.52

Mar. 7, 1956

Mar 11, 1958

Nov, 18

Nov, 9

Oct. 5

Mar. 8

May 12

May 9

July 16

July 3

Jan. 7, 1957

July 12

Aug. 28

137 46

139.78

139.00

142.93

138.25

138.74

121 35

140 13

139. 41

134 51

134 12

122.19

135.64

106.59

Dec. 5

Apr 4, 1~51

Aug. 8

Mar 8, 1955

Dec. 6

Dec 2

Sept. 6

Apr. 7, 1954

Apr 13,1953

Mar. 27, 1952

Aug 8

Aug. 17

Aug. 23

July 21

87.62

92.35

129.67

135.79

130.78

120.11

135.46

105.91Dec 21

May 22, 1945

~lar. 23, 1946

Nov 18

Aug. 6

Aug 23

Aug. 3

Dec 6

Feb. 10, 1949 138.11

Apr. 22 122.29

Jan. 2, 1951 136.60 July 13 132 12

Well E-45 Owner: John Butler

Jan 24, 1939 189.34

Sept.15, 1937 166.03

Jan. 20, 1938 157.66

Feb. 28 153.28

Mar. 30 148.25

Apr. 20

May 17

Aug. 26

Nov 2

Feb. 28

152.36

135.97

140.28

179.48

184

Apr. 27, 1939

May 25

July 3

Jan. 29, 1940

Mar, 25

Aug. 29

Oct. 30

Jan. 29, 1941

Mar. 31

Nov, 18

171.00

162.96

150.12

167.89

166.24

163.16

165.12

155.17

132.80

14 82

Apr. 9, 1942

Dec. 4

Mar. 15, 1943

Apr. 29, 1944

Dec. 18

Mar. 22, 1946

June 20, 1947

Nov, 19

May 1, 1948

151.77

147.15

145.42

87.93

90.90

95.08

157.55

(

\

\
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Table 6.--Water levels in wells in Hays County--Continued

Water Water Water
Lete level Lete level Lete l~el

Well E-48. Owner: Mrs. Laura B. Negley

Feb. 10, 1949 242.25 Sept. 6, 1952 238.33 Aug. 28, 1956 263.88

Apr. 20 234.22 Apr. 13, 1953 226.69 Oct. 5 267.98

Aug. 24 233.87 Aug. 17 232.11 Nov. 9 250.87

Nov. 10 236.35 Dec. 3 229.27 Jan. 7, 1957 247.18

Apr. 11, 1950 236.45 Apr. 6, 1954 225.22 Mar. 7 245.08

Aug. 3 230.20 July 21 240.58 May 8 223.77

Dec. 6 239.66 Aug. 23 242.88 July 16 224.63

Jan. 2, 1951 240.31 Dec. 6 242.04 Nov. 18 215.56

Apr. 4 243.47 Mar. 8, 1955 238.34 Jan. 10, 1958 217.97

Aug. 8 237.23 July 13 237.57 Mar. 11 201.32

Dec. 5 243.30 Nov. 9 246.60 May 12 199.55

Feb. 26, 1952 246.34 Mar. 7, 1956 248.78 July 3 202.62

Aug. 8 233.30 July 12 253.90

Well E-58. Owner: F. W. Zimmerman

Nov. 16, 1937 97.09 Dec. 5, 1940 94.92 Mar. 28, 1944 90.01

Jan. 9, 1940 98.64 Jan. 30, 1941 94.05 Aug. 23 91.79

Feb. 26 97.88 Mar. 28 82.52 Dec. 21 92.12

Mar. 25 101. 39 May 31 84.26 May 22, 1945 90.82

Apr. 29 97.03 Aug. 8 87.81 Mar. 22, 1946 92.78

May 24 96.97 Noy, 18 89.01 Aug. 6, 1948 94.29

June 24 96.72 Apr. 10, 1942 91.38 Feb. 10, 1949 95.48

July 26 96.14 Aug. 8 91.63 Apr. 20 93.36

Aug. 26 96.08 Dec. 4 90.78 Aug. 23 94.62

Sept.27 96.21 Mar. 29, 1943 91.40 Nov. 30 95.02

Oct. 30 95.98 Dec. 21 92.62 Apr. 12, 1950 95.10
(Continued on next page)
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Table 6.--Water levels in wells in Hays County--Contlnued

Water Water 'Water
Date level Date level Date level

Well E-58--Contlnued
(

Aug. 3, 1950 94.46 Apr. 7, 1954 93.38 Nov. 9, 1956 97.98

Dec. 8 95.02 July 21 92.56 Jan. 7, 1957 97.65

Apr. 4, 1951 97.69 Aug. 23 93.48 Mar. 7 98.55
(

Aug. 8 95.00 Dec. 6 93.99 May 8 97 .56

Dec. 5 94.78 Mar. 8, 1955 92.77 July 16 96.00
, (

Mar. 31, 1952 96.10 July 13 93.81 Nov. 18 88.07

Aug. 8 94.02 Nov. 9 95.68 Jan. 10, 1958 91.53

Apr. 13, 1953 91 62 Mar. 7, 1956 96.07 Mar. 10 58.81
(

Aug. 17 91.61 July 12 97.27 May 12 67.55

Dec. 3 89.83 Oct. 5 97 .54 July 3 88.57

Well E-59. O"'ner: Joe Stuart f

Nov. 4, 1937 193.6 Jan. 3, 1951 203.6 Aug, 23, 1954 212.9

Mar. 30, 1943 196.8 Mar. 31, 1952 207.0 Aug. 29, 1956 204.88

Dec. 12, 1950 207.6 Sept. 5 206.5 Mar. 11, 1958 191.96

Well E-65. CNner: Paul J. Grelle

Mr. 4, 1943 222.4 Mar. 27, 1952 243.2 Aug. 29, 1956 247.63
(

Dec. 8, 1950 233.7 Sept. 5 232.6 Mar. 11, 1958 202.43

Jan. 3, 1951 234.5 Aug. 30, 1954 233.5

Well F- 3. Owner: Thomas Yoe \

Sept.16, 1937 25.55 May 17, 1938 22.32 Jan. 24, 1939 25.82

Jan. 19, 1938 25.40 June 22 23. 47 Feb. 28 26.90

Feb. 28 23.66 Aug. 26 24.00 Mar. 28 25.98

Mar, 30 24.46 Nov. 2 25.73 Apr. 27 26.20

Apr. 20 24.18 Dec. 13 25.78 May 24 26.13
(Continued on next page)
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Table 6.--Water levels in wells in Hays County--Continued

Water \<later Water
Date level Date level Date level

Well F-3--Cont1nued

July 3, 1939 27.17 Mar. 29, 1943 25.90 May 28, 1945 24.41

Dec. 18 29.60 Apr. 29 25.98 July 28 25.24

Jan. 23, 1940 26.95 May 31 25.97 Sept. 3 25.55

Feb. 26 26.46 June 30 25.95 Sept. 30 25.69

Mar. 25 27.08 July 28 25.98 Nov. 4 25.74

Apr. 29 26.49 Sept. 1 26.05 Dec. 5 25.74

May 24 26.51 Oct. 4 25.09 Jan. 4, 1946 25.88

June 24 26.45 Oct. 30 25.16 Feb. 7 25.78

July 26 25.74 Nov. 28 21;~ Mar. '; 25.68

Aug. 26 26.00 Jan. 5, 1944 26.10 Apr. 4 25.49

Sept.27 26.16 Feb. 3 25.98 Apr. 28 25.08

Oct. 30 26.28 Feb. 27 25.93 July 2 24.89

Nov. 30 26.08 Apr. 1 25.14 Aug. 3 25.38

Jan. 2, 1941 25.19 Apr. 30 24.81 Sept. 2 24.38

Jan. 30 25.52 May 29 24.53 Oct. 2 23.98

Feb. 26 25.44 July 2 23.03 Oct. 7 23.75

Mar. 28 24.81 July 30 23.96 Dec. 2 22.93

May 22 22.97 Aug. 27 24.58 Jan. 12, 1947 23.52

Aug. 8 23.78 Oct. 1 25.19 Jan. 29 22.66

Nov. 18 25.64 Oct. 30 25.56 Mar. 2 23.28

Apr. 10, 1942 26.00 Dec. 1 25.55 Mar. 30 23.94

Aug. 8 26.17 Jan. 1, 1945 25.26 Apr. 27 24.51

Dec. 4 25.40 Feb. 4 24.67 June 1 25.02

Feb. 4, 1943 25.71 Mar. 30 24.42 June 29 25.33

Feb. 25 25.85 May 2 24.06 July 27 25.35
(Continued on next page)
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Table 6.--Water levels in vells in Hays County--Continued

Water Water Water
Date level Date level Date l-evel ,

Well F-3--Continued <

Sept. 1, 1947 25.59 Apr. 23, 1949 26.10 Nov. 22, 1950 26.46

Sept.28 25.67 May 21 25.78 Dec. 19 26.55
f

Oct. 31 25.76 June 26, 1949 25.82 Jan. 24, 1951 26.60

Nov. 30 25.84 July 24 25.90 Feb. 28 26.68

Dec. 30 25.87 Aug. 28 25.96 Mar. 29 26.68
(

Feb. 29, 1948 25.99 Sept.23 26.09 Apr. 24 26.53

Mar. 28 26.06 Oct. 25 26.10 May 22 26.45

Apr. 25 26.14 Nov. 25 26.22 June 28 25.88
, (

May 30 26.08 Dec. 22 25.27 July 23 26.03

June 27 26.23 Jan. 27, 1950 26.83 Aug. 23 26.18

July 29 26.18 Feb. 24 26.32 Sept.24 26.25

Aug. 29 26.24 Mar. 28 26.31 Oct. 24 26.J7

Sept.26 26.30 Apr. 27 26.73 Dec. 20 26.58

Oct. 26 26.39 May 31 26 25 Feb. 1, 1952 26.64
I

Nov. 25 26.37 June 26 25.68 Feb. 26 26.62

Dec. 24 26.46 July 26 27.03 Mar. 24 26.65

Jan. )1, 1949 26.44 Aug. 23 26.77 Apr. 24 26.53
(

Feb. 27 26.00 Sept.25 27.17

Mar. 27 25.92 Oct. 25 26.36

Well G-l2. ().tner: Mrs. N. E. Hughes

Nov. 11, 1937 +8.6 Dec. 12, 1938 9.90 May 24, 1939 8.08

July 21, 1938 2.21 Jan. 25, 1939 10.97 July 1 7.81

Aug. 30 6.30 Mar. 29 13. 45 Oct. 4 7.59

Sept.29 6.71 Apr. 23 9.80 Dec. 20 16.73

Nov. 5 8.49 Apr. 28 9.20 Jan. 24, 1940 19.05
(Continued on next page)
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Table 6.--Water levels in veIls in Hays County--Continued

Water Water Water
rate level rate level rate level

Well G-12--Continued

Feb. 28, 1940 21.81 May 1, 1944 26.41 Apr. 9, 1954 34.33

Mar. 27 24.30 Aug. 25 26.52 July 22 37.08

Apr. 30 27.00 Dec. 19 27.08 Aug. 24 36.94

May 28 27,64 May 24, 1945 26.68 Dec. 3 34.00

June 25 28.14 Mar. 21, 1946 25.65 Mar. 8, 1955 33.66

July 29 28.44 Aug. 5, 1948 29.63 July 15 37.35

Aug. 29 28.63 Feb. 8, 1949 29.35 Nov, 9 36.02

Sept.23 28.51 Apr. 18 28.57 Mar. 7, 1956 34•44

Oct. 28 28.56 Aug. 23 30.41 July 13 38.81

Dec. 6 28.62 Nov. 30 30.42 Oct. 4 36.54

Jan. 30, 1941 28.05 Apr. 11, 1950 30.88 Nov. 9 35.09

Mar. 24 27.59 Aug, 2 32.40 Jan. 7, 1957 34.19

May 23 26.87 Dec. 6 31.98 Mar. 8 33.77

Aug, 7 27.72 Apr. 4, 1951 32.23 May 9 30.54

Noy. 19 28.48 Aug. 7 34.65 July 16 34.62

Apr. 2, 1942 28.78 Dec. 5 32.29 Nov. 19 29.11

Aug. 3 28.66 Apr. 17, 1952 32.61 Jan. 10, 1958 29.76

Dec. 7 28.09 Aug. 8 34.37 Mar, 12 27. 41

Apr. 15, 1943 27.96 Apr. 14, 1953 32.07 May 12 28.90

Sept.11 27.53 Aug, 18 36.26 July 2 33.56

Dec. 18 27.53 Dec. 3 32.16

Well G-13. Owner: Curtis Morris

Apr. 28, 1938 +17.2 Apr. 30, 1940 14.36 July 29, 1940 15.85

Feb. 28, 1940 9.24 May 28 15.04 Aug. 29 16.04

Mar. 27 11. 72 June 25 15.54 Sept.23 15.90
(Continued on next page)
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Table 6.--Water levels 1~ wells in Hays County--Contlnued

Water Water Water
Date level Date level Date level

Well G-13--Continued

Oct. 28, 1940 15.97 Dec. 7, 1942 15.48 Aug. 5, 1948 16.98

Dec. 6 16.01 Apr. 15, 1943 14.35 Feb. 8, 1949 16.74

Jan. 30, 1941 15.46 Sept.ll 15. 43 Apr. 18 15.91
(

Mar. 27 15.01 Dec. 18 14.94 Aug. 23 17.83

lolay 23 14.28 Pay 1, 1944 13.74 Nov. 30 17.87

Aug. 7 15.11 Aug. 25 13.93 Apr. 11, 1950 18.27

Nov, 19 15.87 Dec. 19 14.48 Aug. 2 20.68

Apr. 2, 1942 16.17 May 24, 1945 14.09 Dec. 6 20.74

16.04 1946 13.04 4, 20.4
(

Aug 3 Mar. 21, Apr. 1951

Well G-20 .. Q\omer. W. A. Leath

Oct. 14, 1937 43.20 May 26, 1939 49. 41 Apr. 2, 1942 44.44 (

Dec. 13 40.53 Dec. 20 45.36 Dec. 7 34.82

Jan. 26, 1938 38.03 Jan. 24, 1940 43.83 Dec. 18, 1943 38.70

Mar. 1 37.60 Mar. 27 43. 41 May 1, 1944 36.08 (

Mar. 31 38 02 Apr. 30 43.23 Aug. 25 44.70

Apr. 23 38.32 May 28 43.81 Dec. 19 40.20

May 19 33.18 June 25 42.55 Mar. 21, 1946 41.27 (

June 23 41 46 July 29 42.55 Aug. 5, 1948 53. 46

July 20 45.80 Sept.23 44 19 Apr. 18, 1949 44.95

Aug. 3 50.32 Oct. 28 42.07 Aug 23 50.00 l

Sept.29 44.88 Dec. 6 41.20 Nov. 30 44.90

Dec 12 42.53 Jan. 30, 1941 38.71 Apr. 11, 1950 51.56

Jan. 25, 1939 43.13 May 23 26.25 Aug, 2 61.08

Mar 1 43. 45 Aug. 7 32.69 Dec. 6 50.81

Mar. 29 44 63 Nov. 19 37.74 Apr. 5, 1951 48.14
(Continued on next page)
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Table 6.--Water levels In veIls In Hays County--Continued

Water Water Water
Date level Date level Date level

Well G-20--Contlnued

Aug. 7, 1951 62.00 Dec. 3, 195" 48.18 Mar. 8, 1957 55.82

Dec. 5 50.35 Mar. 8, 1955 53.74 May 9 51.06

Aug. 8, 1952 51.93 July 15 59.32 July 16 57.08

Apr. 13, 1953 49.63 Nov. 9 53.89 Nov. 19 35.11

Aug. 18 52.31 Mar. 7, 1956 54.81 Jan. 10, 1958 40.70

Dec. 3 43.04 July 13 74.32 Mar. 12 27.61

Apr. 9, 1954 50.10 Oct. 3 72.84 May 12 42.69 .

July 22 55.66 Nov. 9 57.40 July 2 54.48

Aug. 23 54.90 Jan. 7, 1957 57.34

Well G- 35. Owner: Mrs. R. F. Clayton, Sr.

Oct. 14, 1937 61.92 Oct. 4, 1939 65.90 Mar. 27, 1941 55.51

Dec. 13 61.72 Dec. 20 64.67 May 23 55.66

';sn. 25, 1938 62.56 Jan. 24, 1940 63.58 Aug. 7 63.29

Mar. 1 60.98 Feb. 28 63.88 Nov. 19 58.83

Mar. 30 60.57 Mar. 27 64.25 Apr. 2, 1942 60.18

Apr. 23 60.19 Apr. 30 64.53 Aug. 3 58.14

May 19 58.51 May 28 66.51 Dec. 7 55.61

June 23 61.21 June 25 65.07 Apr. 15, 1943 57.19

Aug. 30 61.19 July 29 60.13 Sept.ll 57.62

Sept.29 64.92 Aug. 29 64.80 May 1, 1944 54 .68

Dec. 12 60.97 Sept.23 63.11 Aug. 25 57.82

Jan. 25, 1939 63.70 Oct. 28 62.76 Dec. 19 55.50

Mar. 1 68.37 Dec. 6 59.89 May 24, 1945 57.19

Apr. 23 67.59 Jan. 30, 1941 57.55 Mar. 21, 1946 54.99
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Table 6.--Water levels 1n veIls 1n Hays County--Cont1nued

Date
Water
level Date

Water
level Date

Water
level

Well G-38. CNner: Fred Boyett.

Oct. 15, 1937

Dec. 13

Jan. 26, 1938

Mar. 2

Mar. 30

Apr. 23

May 19

June 23

July 20

Aug. 30

Sept.29

Dec. 12

Jan. 25, 1939

Mar. 1

Apr. 23

May 26

Oct. 4

Dec. 12

Jan. 24, 1940

Feb. 28

liar. 2T

Apr. 30

May 28

June 25

July 29

Aug. 29

47.50

49.75

5.14

8.11

7.98

6.14

7.59

9.62

40.31

44.19

45.46

47.73

49. 49

49.46

50.19

52.06

53.18

53.68

54.39

54.59

53.06

48.86

51.50

35.62

47.78

51.16

S,:pt.23, 1940

Oct. 28

Dec. 6

Jan. 30, 1941

Mar. 27

May 23

Aug. 7

Nov. 29

Apr. 2, 1942

Aug. 3

Dec. 7

Apr. 15, 1943

Sept. 11

Dec. 18

May 1, 1944

Aug. 25

Dec. 19

May 24, 1945

Mar. 21, 1946

Aug. 5, 1948

Feb. 8, 1949

Apr. 19

Aug. 23

Nov. 30

Apr. 11, 1950

Aug. 2
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52.42

53. 44

40.80

9.19

4.68

7.58

9.66

43.06

37.39

42.98

8.86

8.81

44.54

44.14

9.21

43.01

9.32

8.13

7.39

50.22

40.91

8.98

46.46

48.51

43.24

47.68

Dec. 6, 1950

Apr. 4, 1951

Aug. 7

Dec. 5

Apr. 18, 1952

Aug. 9

Apr. 13, 1953

Aug. 17

Dec. 3

Apr. 7, 1954

July 21

Aug, 24

Dec. 3

Mar. 8, 1955

July 15

Nov. 9

Mar. 7, 1956

July 13

Oct. 3

May 9, 1957

July 16

Nov. 19

Jan. 10, 1958

Mar. 12

May 12

July 2

50.52

46.98

53.74

54.54

44.96

51.97

10.47

50.86

10.48

10.85

52.14

53.59

54.75

55.49

57.56

57.15

57.46

Dry

Dry

8.07

9.93

7.42

7.68

7.13

8.05

11.40
l
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Table 6.--Water levels in veIls 1n Hays County--Continued

Water Water Water
rate level rate level rate level

Wen 0-39. CNner: Fred Boyett

Oct. 15, 1937 81.55 Dec. 6, 1940 64.60 Apr. 18, 1952 74.10

Dec. 13 65.15 Jan. 30, 1941 58.72 Aug. 9 79.29

Jan. 26, 1938 54.89 Mar. 27 53.53 Apr. 13, 1953 61.06

Mar. 2 55.54 Aug. 7 56.13 Aug, 17 73.70

Mar. 30 64.99 Nov. 19 60.80 Dec. 3 65.44

Apr. 23 61.22 Apr. 2, 1942 62.81 Apr. 7, 1954 70.n

May 19 52.86 Dec. 7 55.24 July 21 79.05

June 23 55.90 Apr. 15, 1943 57.42 Aug. 24 78.93

Aug. 30 67.28 Sept.n 63.31 Dec. 3 74.98

Sel-t.29 66.24 May 1, 1944 55.20 Mar. 8, 1955 79.91

Dec. 12 64.10 Aug. 25 60.83 July 15 74.19

:Tan. 25, 1939 61'.76 Dec. 19 58.76 Noy. 9 70.20

Mar. 1 65.62 May 24. 1945 57 61 Mar. 7, 1956 71. 34

A~r 23 66.60 Mar 21, 1946 55 32 "uly 13 8520

May 26 66.56 Aug, 5, 1948 74.61 Jet. 3 86.36

0.: t, 4 67.86 Feb. 8, 1949 75. 43 Nov. 9 76.18

Dec. 20 68.32 Apr. 19 6497 San. 7, 1957 72.22

Jan. 24, 1940 68.68 Aug. 23 64 05 Mar. 8 70.84

Mar. 27 68.36 Nov. 30 69 58 May 9 56.39

Apr. 30 69.90 Apr. n, 1950 62.87 July 16 58.39

May 28 67.55 Aug. 2 69.01 Nov, 19 59.14

June 25 63.78 Dec. 6 66.46 Jan. 10, 1958 58.58

Aug. 29 70.77 Apr. 4, 1951 69.29 Mar. 12 49 13

Sept.23 67.89 Aug. 9 68 70 May 12 53.52

Oct. 12 69.61 Dec. 5 68.40 July 2 69.89
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Table 6.--Water levels in wells in Hays County--Contlnued

Water Water Water
D!lte level D!lte level D!lte level

Well H-9. o..,ner: A. A. Hale f

Sept 15, 1937 128.0 Jan 3, 1951 130.1 Aug. 26, 1954 132.6

Apr 8 127 7 Feb 26, 1952 1307 Aug 28, 1956 132.35

Nov 13, 1950 129.9 Sept. 5 132 1 Mar. 13, 1958 116.40 f

Well H-ll Owner: C C Houston

Apr 8, 1943 140 7 Jan 3, 1951 144.3 Sept. 5, 1952 140.1 (

Nov. 13, 1950 143. 4 Mar. 26, 1952 146.4

Well H-15 (),mer: Mrs. O. G. Parke, Sr.

Aug. 1, 1945 181 3 Jan. 5, 1951 195.7 Sept. 5, 1952 205.9 <

Nov 13, 1950 196.8 Mar. 26, 1952 201.8

Well H-20. Owner State Highway Department (

July 3, 1939 128.27 Oct 30, 1940 139.77 Dec. 21, 1944 130.55

Jan 11, 1940 137.65 Dec. 5 145.99 May 22, 1945 125.97

Jan 23 137 84 Jan 29, 1941 130.38 Apr. 1, 1946 127.16

Feb. 26 143 19 Mar 28 127.95 June 21, 1947 141.88

Mar. 25 143.59 May 22 121 29 Nov. 19 135.00

Apr 21 140.91 Aug. S 121.83 May 1, 1948 159.97 (

Hay 24 140.33 Apr. 10, 1942 131.51 Aug. 5 162.82

June 27 151. 43 Aug. 8 137 .69 Feb. 10, 1949 149.23

July 1 142.05 Dec. 4 128.88 Apr. 20 147.97

July 26 148.65 Mar. 15, 1943 131.62 Aug. 24 169.15

July 29 142.84 Sept. 9 136.44 Nov. 8 157. 45

Aug 26 150 62 Dec. '7 '36.ll~ Apr. 12, 1950 131 57 ,
Aug 27 141 80 Apr. 29, 19',4 133 39 Aug 3 130 62

Se t.27 143.55 Aug. 23 129.52 Dec. 6 131.45
(Continued on next page)
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Table 6.--Water levels in wells in Hays County--Continued

'deter Water Water
Dete level Dete level Date level

Well H-20--Continued

Jan. 3, 1951 131. 30 Apr. 7, 1954 127.94 NoY. 8, 1956 140.13

Apr. 3 132.31 July 21 141.48 Jan. 8, 1957 136.47

Aug. 8 133.67 Aug. 23 152.54 ~1ar . 7 136.44

Dec. 5 132.17 Dec. 6 131.00 May 8 127.54

Mar, 26, 1952 134.32 Mar. 8, 1955 130.45 July 16 135.63

Aug. 8 132.13 July 13 161.86 Noy. 18 121.78

Sept. 5 136.04 Nov. 9 136.96 Jan. 9, 1958 118.47

Apr. 13, 1953 124.43 Mar. 7, 1956 137.30 Mar. 11 112.50

Aug. 17 132.45 July 12 190.60 May 14 110.24

Dec. 2 121.39 Oct. 5 148.73 July 3 118.42

Well H-23. ();.mer: Nicholas Thiele

Sept,15, 1937 134.59 Feb. 28, 1939 141.74 Sept.27, 1940 148.70

Dec. 14 136.42 Mar. 28 138.65 Oct. 30 147.77

Jan, 20, 1938 136.39 Apr. 25 138.75 Dec, 5 145.83

Feb. 28 132.20 May 24 139.45 Jan, 29, 1941 139.37

Mar. 30 131.02 Oct. 3 148.40 Mar. 28 135.81

Apr. 20 130.82 Dec. 18 148.24 May 22 130.28

May 18 128.36 Jan. 23, 1940 147.43 Aug. 8 130.41

June 22 127.43 Feb. 26 147.68 Nov. 18 1}2.99

July 20 128.58 Mar. 25 149.26 Apr. 10, 1942 141.21

Aug. 26 129.79 Apr. 27 148.37 Aug. 8 144.26

Sept.26 131.20 May 24 149.31 Dec. 4 137.25

Noy. 2 133.14 June 27 149.33 Mar. 15, 1943 139.78

Dec. 13 136.50 July 26 147.93 Sept. 9 143.27

Jan. 24, 1939 137.36 Aug. 26 148.17 Dec. 17 143. 41
(Continued on next page)
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Table 6.--Water levels in veIls in Hays County--Cont1nued

Water Water Water
Date level Date level Date level

Well H-23·-Continued

Apr. 29, 1944 138.68 Apr 4, 1951 143.52 Mar. 7, 1956 148.15

Aug. 23 137.58 Aug. 8 148.56 July 12 175.77

Dec. 21 138.33 Dec. 5 144.46 Aug. 28 160.77 I

May 22, 1945 136.18 Mar. 26, 1952 145.42 Oct. 5 159.67

Mar. 22, 1946 137.73 Aug. 8 145.00 Nov, 8 150.93

June 20, 1947 140 67 Sept. 6 148.94 Jan. 7, 1957 147.59
(

Nov. 19 140.95 Apr. 13, 1953 136.30 Mar. 7 147.81

May 1, 1948 158.58 Aug. 17 144.77 May 8 139.18

Aug. 5 157.50 Dec. 2 133.47 July 16 149.69
(

Apr. 20, 1949 150.40 Apr. 7, 1954 136.23 Nov, 18 133.07

Aug. 24 155.69 July 21 150,09 Jan. 9, 1958 129.46 /
Nov. 10 156 19 Aug. 23 155.18 Mar. 11 126.54

Apr. 12, 1950 142.76 Dec. 6 141.87 May 12 124.38

Aug. 3 142.3 Mar 8, 1955 142.26 July 3 137.18

6 142.21 159.58
(

Dec. July 13

Jan. 3, 1951 142 74 Nov. 9 148.87

Well H-25. Owner: Ed Cullen (

Feb. 28, 1939 106.4 Mar. 26, 1952 111.7 Aug. 28, 1956 117.34

Apr. 1, 1943 105.5 Sept. 5 110.8 Mar. 13, 1958 96.71

Jan. 9, 1951 110.6 Aug. 31, 1954 110.8 \

\/ell H-43. O\ffier: E. N. Cason

Sept.15, 1937 96.20 Feb. 28, 1938 95.00 May 18, 1938 93.31
l

Dec 16 97.01 l-iar. 30 95.57 June 22 94.49

Jan. 20, 1938 96.25 Apr. 20 94.46 July 20 95.29
( Continued on next page)
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Table 6.--Water levels in veIls 1n Hays County·-Contlnued

Water \later Water
Date level Date level Date· level

Well H-43--Continued

Aug. 26, 1938 95.78 Aug. 26, 1940 97.80 Nov. 19, 1947 96.37

Sept. 28 96.10 Sept. 27 97.97 May 1, 1948 97.08

Nov. 2 96.43 Oct. 29 97.83 Aug. 6 97.30

Dec. 12 95.72 Jan. 29, 1941 95.08 Feb. 8, 1949 97.38

Jan. 24, 1939 96.99 May 22 91.03 Apr. 20 95.70

Feb. 28 97.11 Aug. 8 92.80 Aug, 23 96.02

Mar. 28 97.03 Nov. 18 94.81 Apr. 12, 1950 96.41

Apr. 22 97.54 Apr. 9, 1942 95.93 Aug. 3 96.15

May 24 97.25 Aug. 8 95.91 Dec. 6 96.53

July 3 97.81 Dec. 4 93.76 Jan. 4, 1951 1)6.68

Oct. 3 98.40 Mar. 15, 1943 95.53 Apr. 4 98.49

Dec. 18 97.55 Sept. 9 96.03 Aug, 8 96.49

Jan. 23, 1940 97.34 Dec. 21 96.53 Dec. 5 98.15

Feb. 26 97.21 Apr. 29, 1944 93.26 Mar. 26, 1952 99.09

Mar. 25 97.10 Aug, 23 94.09 Aug. 8 98.76

Apr. 27 97.10 Dec. 18 94.84 Sept. 5 96.63

May 24 97.60 May 22, 1945 92.99 Apr. 13, 1953 95.49

June 27 97.37 Mar. 22, 1946 94.36 Aug. 17 95.87

July 26 98.86 June 21, 1947 94.80 Dec. 2 93.79

lIell H-47. Owner: Joe Freeman

Oct. 5, 1937 131.9 Dec. 14, 1950 135.5 Apr. 21, 1952 137.1

Apr. 5, 1943 129.0 Jan. 4, 1951 134.1
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Table 6.--Water levels in wells in Hays County--Continued

Water 'Water Water
Date level nate level Date level

Well H-49. Owner: A. F. Knispel r

Oct. 8, 1937 28.2 Apr. 7, 1955 27.34 July 22, 1955 27.24

Noy. 14, 1950 27.9 Apr. 14 27.25 Aug. 30 27.50

Aug. 3, 1954 27.51 Apr. 22 27.36 Oct. 14 27.28

Aug. 26 27.43 May 10 27.42 nov. 9 27.30

Mar. 19, 1955 27 24 Mey 25 26.77 Mar. 13, 1958 21.76

J.lar. 30 27.36 June 30 26.96

Well H-60. Owner: H. W. Hageman

Sept.14, 1937 42.58 July 3, 1939 34.36 Nov. 18, 1941 31.47
(

Dec. 16 33.72 Oct. 3 34.95 Apr. 9, 1942 32.51

Jan. 20, 1938 33. 40 Dec. 18 34.11 Aug. 8 34.53

Feb. 28 32 38 Jan. 23, 1940 33.99 Dec. 4 30.57

1-1ar. 30 32.44 Feb. 26 36.11 Apr. 6, 1943 32.34

Apr. 20 32 23 Mar. 25 33 75 Sept. 9 32.69

May 18 33.93 Apr. 27 33.69 Dec. 21 33.08 (

June 22 31.46 May 24 34.24 Apr. 29, 1944 31.17

July 20 31.98 June 27 33.93 Aug. 23 30.83

Aug. 26 32.02 July 26 35.94 Dec. 18 31.64 (

Sept.28 32.71 Aug, 26 36.24 May 22, 1945 30.02

Nov. 2 33.00 Sept.27 34.52 Mar. 22, 1946 31. 51

Dec. 13 33.30 Oct. 29 34.40 June 21, 1947 31.60 \

Jan. 24, 1939 33.68 Dec. 5 33.04 Nov. 19 32.99

Feb. 28 33.74 Jan. 29, 1941 32.05 May 1, 1948 33.38

lI.ar. 28 33.68 Mar. 28 30.20 Aug. 5 33.85 \

Apr. 25 34.08 Hay 22 29.04 Feb. 8, 1949 34.07

May 24 34.54 Aug. 8 29.65 Apr. 20 32.57
(Continued on next page)
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Table 6.--Wa~er levels 1n wells 1n Hays County--Cont1nued

Water Water Water
Da<e level Date level Date level

Well H- 60-- Continued

Aug. 23, 19'<9 32.68 Apr. 13, 1953 32.26 Oct. 5, 1956 33.25

Nov, 8 32.75 Aug. 17 33.55 Nov. 8 33.01

Apr. 12, 1950 33.95 Dec. 2 30.84 Jan. 7, 1957 33.09

Aug. 2 32.63 Apr. 7, 1954 32.80 Mar. 7 32.83

Dec. 6 33.10 July 21 33.04 lo'.ay 8 30.07

Jan. 4, 1951 33.20 Aug. 23 33.11 July 5 31.04

Apr. 4 33.15 Dec. 7 33.03 Nov. 19 29.01

Aug. 8 33.78 Mar. 8, 1955 33.04 Jan. 10, 1958 29.64

Dec. 5 33.14 July 13 32.97 Mar. 11 26.81

Mar. 26, 1952 33.38 Nov, 7 33.09 May 12 27.49

Aug. 8 32.95 Mar. 7, 1956 33.25 July 2 29.74

Sept. 5 33.50 July 12 33.34

lIell H-73. Ovner: Tex Hughson

Oct. 5, 1937 259.6 Oct. 29, 1940 254.7 Apr. 9, 19'<2 252.7

Jan. 23, 1940 254.3 Jan. 29, 1941 252.2 Dec. 4 249.9

Apr. 29 254.0 May 22 247.8 Mar. 15, 1943 251.9

July 26 254.2 Aug. 8 249.3

lIell H-74. Owner: City of San Marcos

Oct. 5, 1937 227.6 Apr. 14, 1955 225.93 Aug, 30, 1955 226.01

Jan. 23, 1940 226.9 Apr. 22 225.95 Oct. 14 225.93

Mar. 19, 1955 225.86 May 10 226.07 Nov. 9 225.94

Mar, 30 225.95 May 25 225.55

Apr. 7 226.i4 July 22 225.83
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Table 6.--Water levels in wells in Hays County-·Continued

Water Water Water
Date level Date level Date level

Well H-75. Owner: E. Brooks

Oct. 5, 1937 163.79 Aug. 8, 1941 159.35 Feb. 8, 1949 164.48

Jan. 9, 1940 165.19 Apr. 9, 1942 162.82 Apr. 18 163.15

Feb. 26 164.50 Aug. 7 163.29 Aug, 25 163.04
(

Mar. 25 164.46 Dec. 4 160.15 Apr, 11, 1950 163.39

Apr. 27 164.40 Apr. 6, 1943 162.67 Aug, 2 166.22

May 24 164.87 Sept. 9 162.77 Dec. 6 166.62
(

July 1 164.16 Dec, 21 166.15 Jan, 4, 1951 163.99

July 26 164.63 Apr. 29, 1944 159.91 Apr. 4 169.09

165.01 160.87 8 162.55
(

Aug. 27 Aug. 23 Aug.

Sept,27 165.19 Dec. 18 161.72 Dec. 5 168.62

Oct. 29 165.04 May 22, 1945 159.38 Sept. 5, 1952 164.07
(

Dec. 5 163.59 Mar. 21, 1946 162.78 Apr. 13, 1953 162.82

Jan. 24, 1941 162.43 June 23, 1947 159.80 Aug. 17 166.65

Mar. 28 160.45 May 2, 1948 163.95 Dec. 3 161.12

1954
(

May 22 158.04 Aug. 5 164.13 Apr. 7, 162.93

Well H-94. Owner: W. P, Donaldson

Sept.27, 1937 74.94 Aug. 26, 1938 72.82 July 1, 1940 5.35 (

Dec. 14 3.85 Sept.28 73.27 July 26 75.83

Jan. 20, 1938 85.02 Dec, 13 74.60 Aug. 27 76.23

Feb. 3 6.97 May 26, 1939 77.70 Jan. 24, 1941 7.10

Mar. 30 28.34 Dec. 18 77.15 Mar. 28 4.41

Apr. 20 6.25 Jan. 23, 1940 76.58 May 22 10.87

May 18 7.02 Feb. 27 76.29 Aug. 8 62.00

June 22 19.38 Apr. 27 73.30 Nov, 18 35.97

July 20 72.18 May 24 75.84 Apr, 9, 1942 6.72
(Continued on next page)
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Table 6.--Water levels in veIls In Hays County--Conttnued

Water Water Water
Date level Date level Date level

Well H-94.--Continued

Aug. 7, 1942 25.83 Nov. 8, 1949 9.04 Mar. 8, 1955 48.11

Dec. 4 7.93 Apr. 11, 1950 67.39 July 13 69.53

Mar. 12, 1943 71.87 Aug, 1 72.78 Nov. 7 74.92

Sept. 9 16.21 Dec. 6 74.62 Mar. 7, 1956 74.74

Dec. 21 74.17 Jan. 4, 1951 74.70 July 12 65.25

Apr. 29, 1944 60.54 Aug. 8 74.21 Oct. 5 71.51

Aug, 23 70.80 Dec. 5 72.68 Nov. 8 72.29

Dec. 18 7.52 Mar. 25, 1952 74.81 Jan. 7, 1957 61.59

May. 22, 1945 65.49 Aug. 8 73.90 Mar. 7 46.97

Mar. 20, 1946 6.85 Sept. 5 74.70 May 8 8.50

June 23, 1947 41.86 Apr. 13, 1953 72.94 July 5 23.84

Nov, 19 43.64 Aug. 17 75.02 Noy. 19 3.68

May 2, 1948 74.24 Dec. 2 2.80 Jan. 10, 1958 12.17

Aug. 5 74.15 Apr. 7, 1954 40.71 Mar. 11 9.92

Feb. 10, 1949 10.98 July 21 50.28 May 12 9.51

Apr. 18 11.70 Aug, 23 51.51 July 2 65.91

Aug. 25 73. 53 Dec. 7 51.77

lIell H-95. Owner: G. M. Jackson

Sept. 29, 1937 120.19 July 20, 1938 118.24 Mar. 28, 1939 120.69

Dec. 14 121.66 Aug. 26 118.82 Apr. 22 121.27

Feb. 2, 1938 118.04 Sept.28 120.32 May 26 121.33

Mar. 30 119.08 Nov. 2 119.73 July 3 121.69

Apr. 20 119.32 Dec. 13 120.05 Oct. 5 122.20

May 18 116.68 Jan. 24, 1939 120.65 Dec. 18 121.41

June 22 117.34 feb. 28 120.64 Jan. 23, 1940 121.43
(Continued on next page)
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Table 6.--W'ater levels in wells in Hays County--Continued

Water Water Water
Date level Date level Date level

Well H-95--Continued (

Feb. 27, 1940 121.24 Apr. 29, 1944 115.74 Mar. 25, 1952 121.17

Mar. 25 121.39 Aug. 23 116.53 Aug. 8 121. 47

Apr. 27 121.24 Dec. 18 118.37 Sept. 5 121.37 (

May 24 121.58 May 22, 1945 115.81 Apr. 13, 1953 119.83

June 27 121.35 Mar. 20, 1946 118.98 Apr. 7, 1954 119.74

July 26 121.27 June 23, 1947 117.78 July 21 120.94 (

Aug, 27 121.72 Noy. 19 119.85 Aug. 23 120.94

Sept.27 122.04 May 2, 1948 120.47 Dec, 7 120.29

Oct. 29 121. 96 Aug. 5 120.72 Mar. 8, 1955 121.00 (

Dec. 5 120.41 Feb. 10, 1949 121.41 July 13 122.94

Jan. 24, 1941 119.12 Apr. 18 120.35 Nov. 9 121.06

Mar. 28 117.31 Aug. 25 119.70 Mar. 7, 1956 121.92
(

Aug. 8 115.00 Nov. 7 119.61 July 12 121.23

Nov, 18 117.26 Apr. 11, 1950 120.20 Oct. 5 120.81

Apr. 9, 1942 119.40 Aug, 1 119.94 Nov. 8 122.16 (

Aug. 7 119.28 Dec. 6 120.74 Jan. 7, 1957 121.08

Dec. 4 115.67 Jan. 4, 1951 120.76 Mar. 7 121.04

Mar, 12, 1943 118.09 Apr. 4 121.42 May 8 116.44
(

Sept,lO 119.00 Aug. 8 120.55

Dec, 21 119.84 Dec. 5 120.83

Well H-108. Owner. J. C. Storts

Mar. 19, 1955 111. 59 Apr. 22, 1955 111.70 July 22 1 1955 111.40

Mar. 30 111.67 May 10 111.80 Aug. 30 113.24 \

Apr. 7 111.66 May 25 110.93 Nov, 9 111.81

Apr. 14 111.65 June 30 111.14
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Table 6. --Water levels in veIls in Hays County--Continued

Water Water Water
Date level Date level Date level

Well H-llO. Owner: Corrie Smith

Aug. 24, 1954 129. 49 Apr. 7, 1955 129.50 May 10, 1955 129.65

Mar. 19, 1955 129.49 Apr. 14 129.54 ~lay 23 128.82

Mar. 30 129.51 Apr. 22 129.58 May 25 128.83
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Table 7.--Drillers' logs of wells in Hays County

Thickness IDepth11
(feet) (feetil__

Well C-25

Owner: Texas-New Mexico Pipeline Co. Driller: E. R. Osborne.

Thickness
(feett_

Depth
J..reet) (

Chalk---------------------- 5 5 Limestone, gray------------ 14 260

Limestone, gray------------ 5 10 Limestone, blue------------ 12 272

Shale, blue---------------- 50 60 Shale, brawn--------------- 10 282

Shale, gray---------------- 10 70 Shale, red----------------- 3 285

Limestone, yellow---------- 25 95 Cavity--------------------- 3 2B8

Limestone, white----------- 50 145 Limestone, gray------------ 24 312

Limestone, gray------------ 75 220 Limestone, yellow; water--- 13 325

Limeston~, yellow---------- 26 246 Limestone------------------ 6 331

Well C-33

Owner: J. L. Harwell.

(

(

Surface-------------------- 10 10 Shale---------------------- 50 870

Limestone------------------ 530 540 Shale and some sand--------l,58o 2,450

Sand----------------------- 80 620 Limestone and dolomite-----2,211 4,661
(

Shale and some sand-------- 200 820

Well D-4

Owner: A. A. Elsner. Driller: E. A. Bucklin.

Topsoil-------------------- 17 17 Gravel--------------------- 21 231

Lime, gray----------------- 33 50 Lime, white---------------- 29 260

Shale, gray---------------- 10 60 Shale, gray---------------- 5 265

Lime, white-----·---------- 22 8 Lime, gray----------------- 1:;- 2Bo

Sand, water---------------- 18 10< Lime, sandy---------------- 20 300

Lime, wbite---------------- 110 21 Shale, gray---------------- 10 310

(Continued on next page)
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Table 1.--Drillers' logs of ~ells in Hays County--Continued

Thickness Depth
(reet) (reet

Well D-4--Continued

Thickness
(reet)

Depth
(feet)

Sand, gray----------------- 32

Shale, gray---------------- 48

Slate, blue---------------- 20

Shale. sandy------------·-- 48

Shale, green--------------- 8

Sand, red------------------ 3

Sand, vhite---------------- 7

Lime, white---------------- 10

Shale, m!xed--------------- 5

Lime, brown---------------- 29

Shale, red----------------- 18

Sand, red----------·------- 7

Sand, white---------------- 18

342 Lime, whlte---------------- 10

390 Sand, vater---------------- 12

410 Lime, gray----------------- 23

458 Lime, mixed---------------- 10

466 Lime, black---------------- 5

469 Lime, gray----------------- 65

476 Shale, sandy--------------- 45

486 Red bed~------------------- 5

491 Shale, green--------------- 20

520 Shale, brown--------------- 25

538 Shale, gray---------------- 50

545 Shale, black--------------- 45

563 Shale, gray---------------- 55

610

622

645

655

660

725

TIO

TI5

795

820

870

915

970

Shale, red----------------- 3 566 Shale, black---------------l,490 2,460

Lime, gray----------------- 34 600

Well D-62

Owner: Mrs. H. H. Phillips.

No record------------------ 615

Lime, alternating 60ft
and hard, and dobie
~ith shell breaks------- 150

LL~e, coarse--------------- 110

Lime and fossils----------- 20

615 Limestone, hard gray------- 13 928

Limestone, brown----------- 24 952

765 Limestone, 50ft black------ 8 960

875 Sand----------------------- 35 995

895 Shale, blue---------------- 16 1,011

Shale, sandy, blue--------- 20 915
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Table 7·--Drillers' logs of ~ells in Hays County--Continued

Thickness
(feet)

Depth
(feet

Well E-2L

Thickness
(feet)

Depth
(feet)

Owner: J. L. Dodgen. Driller: T. E. Owens.

Caliche-------------------- 5 5 Lime, white---------------- 32 94
Clay, yellaw--------------- 15 20 Lime----------------------- 188 282

Shale, blue---------------- 42 62 Sand, water---------------- 30 312

Well E-31

I

(

O~ner: Henry Armbruster. Driller: T. E. O*ens.

--L--im---e--------------------'----'----------------------------------------------3

5

---2

3

1------8
325

-,11Lime-----------------------

Clay, blue----------------- ~

Well E-33

fr"ner: Homer Heep. Driller: C. L. Tyler.

248
(

(

Soil, black---------------- 1

Clay and gravel------------ 8

Clay, yellaw--------------- 16

Shale, blue---------_·----- 6

Chalk---------------------- 22

1 Shale---------------------- 34 87

9 Limestone------------------ 31 liB

25 Cley----------------------- 57 175

31 Limestone------------------ 67 242

53

(

Well E-37

Owner: J. A. Rogers. Driller: Saunders &Gla8s.

Surface-------------------- 4 4 Limestone------------------ 35 98

Gravel--------------------- 10 14 No record------------------ 57 155

Chalk---------------------- 24 38 Limestone, dark-blue,
water-bearing----------- 190 345

Shale---------------------- 25 63
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Table 7.--Drillers' logs of ~ells in Hays County--Continued

Thickness
(feet)

Depth
(feet

Well E- 38

Thickness
(feet)

Depth
(feet)

Owner: J. A. Rogers. Driller: C. L. Tyler.

13 C1aY----------------------- 56

Surface--------------------

Clay and gravel------------

4

9

4 Lireestone------------------ 30 115

171

Chalk---------------------- 30 43 Limestone------------------ 154 325

Sha1e---------------------- 42 85

Well E- 6

Owner: Mrs. Laura B. Negley. Driller: C. L. Tyler.

Surface-------------------- 4 4 Shale, black--------------- 31

Clay, yellow J Jolnt-------- 50 54 Limestone------------------ 42

Shale, blue---------------- 7 61 Clay----------------------- 58

Chalk---------------------- 217 278 Limestone------------------ 99

Well E-47

Owner: Mrs. Laura B. Negley. Driller: C. L. Tyler.

309

351

409

508

Surface-------------------- 2

Mar!----------------------- 23

Chalk---------------------- 187

2 Limestone------------------ 44

25 C1aY----------------------- 52

212 Limestone------------------ 89

289

341

430

Sha1e---------------------- 33 245

Well E-48

Owner: Mrs. Laura B. Negley. Driller: C. L. Tyler.

Chalk---------------------- 115

Shale---------------------- 26

115 C1aY----------------------- 50

141 Limestone------------------ 163

237

400

Limestone------------------ 46 187
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Table 7.--Drillers' logs of veIls in Hays County--Continued

Thickness
(feet)

Depth
(feet)

\/ell E-50

Thickness
(feet)

Depth
(feet)

O~ner: Mrs. Laura B. Negley. Driller: C. L. Tyler.

Chalk---------------------- 172

Marl----------------------- 26

8011----------------------- 3 3 Licestone------------------ 44

29 Clay----------------------- 51

201 Limestone------------------ 136

278

329

465

I

Shale---------------------- 33 234

Well E-51

{

Owner: F. W. Miller. Dr1ller: C. L. Tyler.

8011----------------------- 1 1 Lirnestone------------------ 41 161

Shale, hard, vhlte-- - -- - --- 41 42 Clay----------------------- 55 216

Chalk---------------------- 33 75 Limestone------------------ 98 314

Shale---------------------- 45 120

\/ell E-52 (partial log)

~~ner: M. G. Mjchaelis. Driller: C. L. Tyler.

8urface-------------------- 2 2 Clay, yellow, cavity------- 3 70

Dobie---------------------- 17 19 Shale, black--------------- 17 87

Clay, yellaw--------------- 21 40 Limestone, 11ght-yellow---- 6 93

Limestone, hard, yellow---- 3 43 Total depth-------------- 325

Shale, black--------------- 24 67

\/ell E-55

Owner: Jim Blair. Driller: C. L. Tyler.

(

(

{

l

Surface--------------------

Clay, red, and gravel------

Limestone------------------

3

7

5

3 Clay----------------------- 10

10 No record------------------ 275

15
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Table 7.--Drillers' logs of wells in Hays County--Continued

Thickness
(feet)

Depth
(feet

\/ell E-57

Thickness
(feet)

Depth
(feet)

Owner: F. W. Zimmerman. Driller: C. L. Tyler.

\/ell E-64

Owner: Ed Montague. Driller: C. L. Tyler.

Surface-------------------- 2

Marl----------------------- 13

2 Chalk---------------------- 92

15 Limestone------------------ 21

\/ell E-76

107

Owner: City of Buds. Driller: J. B. Virdell.

Topsoil and gravel--------- 20 20 Mud, blue------------------ 55

Chalk rock----------------- 25 45 :Limestone (Georgetown)----- 57

Shale, hard, blue---------- 19 64 Limestone (Edward6)-------- 173

Chalk rock----------------- 41 105

Well F-l

Owner: Herman Heep. Driller: C. L. Tyler.

160

217

390

5011----------------------- 3 3 Limestone------------------ 28 152

Clay, red, and gravel------ 35 38 C1ay----------------------- 50 202

Chalk---------------------- 56 94 Limestone------------------ 99 301

Shale---------------------- 30 124
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Table 7.--Drillers' logs of wells in Hays County--Contlnued

Thickness
(feet)

Depth
(feet

Well F-10

Thickness
(feet)

Depth
(feet)

Owner: L. S. Coers. Driller: C. L. Tyler.

Soil----------------------- 2 2 Shale, black--------------- 32 459

Clay, yellow--------------- 24 26 Limestone------------------ 44 503

Shale, blue---------------- 170 196 Clay----------------------- 59 562

Marl and blue shale-------- 35 231 Limestone------------------ 88 650

Chalk---------------------- 196 427

Well F-19

Owner: Will G. Barber. Driller: John H. Foster.

(

(

(

Clay----------------------- 20

Shale---------------------- 220

20 Lime----------------------- 53

240 Clay----------------------- 30

481

511

Chalk---------------------- 118 408 Clay----------------------- 42

Marl----------------------- 50 290 Lime----------------------- 59 570

612

Shale---------------------- 20 428 Lime-----------------------

Well F-20

4 616
(

Owner: Will G. Barber. Dri~ler: John H. Foster.

Clay----------------------- 10

Shale---------------------- 190

Marl----------------------- 26

Chalk---------------------- 264

10 Shale---------------------- 20

200 Lime----------------------- 47

226 Clay----------------------- 53

490 Lime----------------------- 194
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Table 7.--Drillers' logs of ~ells 1n Hays County--Continued

Thickness
(feet)

Depth
(feet

Well F-21

Thickness
(feet)

Depth
(feet)

Owner: Will G. Barber. Driller: John H. Foster.

C1ay----------------------- 18 18 Shale---------------------- 17 497

Clay, hard packed---------- 20 38 Lime----------------------- 48 545

Shale, hard packed--------- 211 249 Clay----------------------- 49 594

Mar1----------------------- 14 263 Lime----------------------- 55 649

Chalk---------------------- 217 480 Lime, ~hite---------------- 16 665

Well F-22

Owner: A. W. Whitten. Driller: C. L. Tyler.

S011, black---------------- 3 3 Limestone------------------ 40 368

Clay, yellow--------------- 40 43 Clay----------------------- 62 430

Chalk---------------------- 255 298 Limestone------------------ 72 502

Shale---------------------- 30 328

Well F-24

Owner: J. R. Alexander. Driller:

Marl (Navarro and Taylor)-- 720 720 Shale (Glen Rose)---------- 20 1,576

Chalk and shale (Austin)--- 254 974 Lime, gray (Glen Rose)----- 243 1,819

Shale (Eagle Ford)--------- 22 996 Shale (Glen Rose)---------- 34 1,853

Lime (Buda)---------------- 50 1,046 Doloml~e (Glen Rose)------- 66 1,919

Shale (Greysoo)------------ 48 1,094 Shale (Glen Rose)---------- 2 1,921

Lime (Georgetawn)---------- 43 1,137 Dolom1te 1 line and chert
(Glen Rose)------------- 107 2,028

Lime and dolomite (Ed'Wards)- 419 1,556
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Table 7.--Drillers' logs of wells in Hays County--Continued

Thickness
(feet)

Owner: David Schubert. Driller:

Depth
(feet

Well F-25

Thickness
(feet)

Depth
(feet)

(

Chalk and shale------------ 220

Sh.1e---------------------- 559

91 Lime and shale------------- 200 2,350Gravel and clay------------

Shale----------------------

Lime------··---------------

Shale----------------------

91

10

40

55

650 Sh.1e----------------------

870 Lime and shale-------------

880 Shale----------------------

920 Lime and shale-------------

975 Dolomite and lime----------

30 2,380

70 2,450

70 2,520

54 2,574

76 2,650

I

(

Lime----------------------- 135 1,110 Lime----------------------- 100 2,750

Lime and shale------------- 15 1,125 Shale and 1ime------------- 150 2,900

Lime----------------------- 295 1,420 Sha1e---------------------- 30 2,930

Lime and shale------------- 710 2,130 Shale and sand------------- 360 3,290

(

(

Shale---------------------- 20 2,150 Shale----------------------

Well G-15

48 3,338

Owner: C. W. Burdett. Driller: T. E. Owens. (

217 Limes~one, white-----------

17 Limestone, sandy-----------

57 Limestone, fine, 50ft,
white, sandy------------

Gravel, terrace------------

Licrestone, blue------------

Limestone, white-----------

Limestone, blue------------

Limestone, yellaw----------

Limestone, b1ue------------

Limestone and limestone
pebbles-----------------

17

40

30

50

20

30

30

87

137

157

187

Limestone, gray, sandy-----

No record------------------

Dolomite, brawn------------

Shale, bluish-green--------

60

30

67

51

37

56

7

277

307

374

425

462

518

525

(
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Table 7.--Drillers' logs f ~ells in Hays County--Continued

Thickness
(feet)

Depth
(feet

Well 0-17

Thickness
( feet)

Depth
(feet)

Owner: W. A. Leath. Driller: T. E. Owens.

Lime, white---------------- 240 Sand, hard-packed, white--- 8 248

Well G-L.6

Owner: Rector Williams. Driller: E. B. Kutscher.

85 Rock, yellow; seep of
water--------------·----

Dirt, red, Bnd boulders----

Clay, red, and boulders----

Rock, hard, honeycombed----

Cave-----------------------

Caving material------------

Boulders-------------------

Rock, loose, white---------

Rock, blue-----------------

85

22

9

4

28

30

7

26

107

116

120

148

178

185

211

Clay, yellow---------------

Rock, red, ~~d clay--------

Rock, yellow, water--------

Rock, yellow, and blue-----

Sand, water----------------

Sand and rock--------------

3

21

3

52

10

7

8

214

235

238

290

300

307

315

Well 0-51

Owner: R. Wegner. Driller: E. B. Kutscher.

Boulders-------------------

Rock, adobe----------------

Rock, softer---------------

Rock, white, crystalline---

Rock, dark-red-------------

Rock, honeycombed----------

Rock, brownish-red---------

Rock, coarse pieces--------

Rock, red------------------

46

18

5

6

20

9

6

14

14

46 Rock, light-red------------

64 Rock, wh~te----------------

69 Rock, blue-----------------

75 Rock, gray-----------------

95 Rock, yellow---------------

104 Rock, gray-----------------

110 Rock, blue, spotted--------

124 Rock, blue-----------------

138 Rock, gray-----·-----·-----

16

6

11

71

2

13

5

5

154

160

171

199

270

272

285

290

295

(Continued on next page)
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Table 7.--Drillers' logs of wells in Hays County--Continued

Thickness
(feet)

Depth
(feet)

Well H-18

Thickness
(feet)

Depth
(feet)

Owner: Roy B. Brooks. Driller: C. L. Tyler.

Marl, hard----------------- 3 3 Limestone, very hard, gray- 13 247

Chalk---------------------- 163 166 Lime, 50ft, blue----------- 4 251

Shale---------------------- 31 197 Clay----------------------- 49 300

Limestone------------------ 37 234 Limestone------------------ 85 385

Well H-21

Owner: City of Kyle. Driller: O. A. payte.

Surface-------------------- 5 5 (Dry crevice at 227 ft)

Marl, herd----------------- 13 18 Clay----------------------- 52

Caprock, hard-------------- 4 22 Limestone------------------ 150

Chalk---------------------- 160 182 Limestone, alternate strate
flint, cobbles and

Shale---------------------- 32 214 porous limestone,
Yater-bearing----------- 66

Limestone------------------ 44 258
Limestone------------------ 69

Well H-22

Owner: -- Hill. Driller: C. L. Tyler.

310

460

526

595

Soil, black---------------- 3

Clay, yellow--------------- 32

3 Marl, hard----------------- 21

35 Chalk---------------------- 44

Well H-23

56

100

Owner: Nicholas Thiele. Driller: Fleming Adaire.

Lime, white---------------- 290

Clay, blue----------------- 50

290 Lime, gray; Yater from
368 to 372 ft----------- 32

340
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Table 7.--Drillers' logs of ~ells in Hays County--Continued

Thickness
(feet)

Depth
(feet

Well H-30

Thickness
(feet)

Depth
(feet)

Owner: Geo. Heidenreich. Dri_ler:

Topsoil-------------------- 20

C1ay----------------------- 241

Chalk---------------------- 226

Robertson.

20 Shale, sticky--------------

261 Sand-----------------------

487 Shale, sticky, blue--------

52 2,261

39 2,300

5 2,305

Caliche-------------------- 2 657 Shal~, gummy---------------

Limestone------------------ 469 1,126 Limestone and sr.ale--------

Shale----------------------

Limestone------------------

C1ay--- -------------------

Limestone---·--------------

30

57

36

45

517 S~a1e------------------·---

574 Limestone, sandy-----------

610 Limestone, hard------------

655 Shale and 1imestone--------,

5 2,310

5 2,315

20 2,335

20 2,355

21 2,376

72 2,448

(

(

Rock----------------------- 116 1,242 Sand----------------------- 149 2,597 (

Limestone------------------ 673 1,915 Shale, red--------·------·-

Snsle, ST.icky-------------- 16 1,931 Rock, hard-----------------

13 2,610

6 2,616

Limestone, sandy, and
shale------------------- 194 2,209

.'
Shale, sticky, and hard

limestone---------------

Limestone, h~d------------

46 1,977

38 2,015

Rock-----------------------

Sand-----------------------

Shale----------------------

46 2,662

15 2,677

90 2,767

(

(

Well E- 36

O*ner: C. B. Donaldson. Driller: C. L. Tyler.

5011----------·-------··---

Gravel---------------------

2

17

2 Sha1e----------------------

19 Limestone; sulfur water----

}J

45

412

457

Shale, blue------------·--- 150

Cha1k---------------------- 213

169 C1ay-----------------------

382 Limestone; sulfur water----
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Table 7.--Drillers' logs of wells in Hays County--Continued

Thickness
(feet)

Depth
(feet

Well H-58

Thickness
(feet)

Depth
(feet)

Owner: A. Mulvihill. Driller: W. H. Glass.

Gravel--------------------- 12 12 Shale---------------------- 23 218

Clay, yellow--------------- 15 27 Limestone------------------ 41 259

Clay, blue----------------- 5 32 Clay----------------------- 76 335

Chalk---------------------- 163 195 Limestone------------------ 40 375

Well H-64

Owner: R. D. Kelley. Driller: R. D. Kelley.

Soil, black---------------- 2 2 Lime, 50ft, saody---------- 35 715

Gravel, caliche------------ 14 16 Lime, hard----------------- 2 717

Clay, yellow--------------- 31 47 Shale, blue---------------- 1 718

Clay, blue, stlcky--------- 43 90 Lime, hard, crystallized--- 3 721

Clay, blue, sandy---------- 160 250 Lime, hard----------------- 17 738

Clay, light-blue----------- 25 275 Sand----------------------- 2 740

Sand and pyrite---~-------- 55 330 Lime and flint------------- 4 744

Marl----------------------- 25 355 Sand, tight---------------- 2 746

Chalk, hard---------------- 175 530 Lime and flint------------- 4 750

Serpentine----------------- 1 531 Sand----------------------- 5 755

Lime, sandy---------------- 4 535 Lime and flint------------- 10 765

Chalk, sandy--------------- 20 555 Lime, hard----------------- 5 770

Shale---------------------- 27 582 Liree, hard, flint---------- 25 795

Lime, sandy---------------- 48 630 Lime, sandy---------------- 20 815

Clay, sticky, full of Lime, hard----------------- 10 825
shells------------------ 50 680

(Continued on next page)
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Table 7.--Drillers' logs of wells in Hays County--Continued

(

Thickness
(feet)

Depth
(feet

Thickness
(feet)

Depth
(feet)

Well H-64--Continued

Lime, sandy----------------

Clay, white----------------

6

18

831 Lime and shale-------------

849 Lime, porous---------------

Well H-67

16

25

865

890

O~ner: City of San Marcos. Driller: J. R. Johnson.
(

Cellar---------------------

Clay, yellow, with blue
strata------------------

Limestone, yellow----------

Limestone, broken, very
porous------------------

16

20

18

3

16 Limestone, solid-----------

Boulders, flint------------
36

Limestone, yellow, honey-
54 combed, very porous-----

57

Well H-72

33

6

19

90

96

115 (

O~ner: U. S. Department of the Interior. Dr~11er:

Soi1------------------- ---

Clay, red------------------

Lime, soft-----------------

Gravel, lime---------------

Clay, blue-----------------

Lime, gray-----------------

Cavern, water--------------

Lime, white-- -------------

3

15

8

4

68

30

2

52

3 Shale, hard, blue---------­

18 Flint, black---------------

26 Lime, soft, white----------

30 Lime, hard, white----------

98 Lime, gray-----------------

128 Lime, rotten---------------

130 Lime, hard, grey-----------

182 Shale, blue---------···------

24

6

9?

57

27

25

51

5

223

229

326

383

410

435

486

491

(

(

(

190
Lime, soft, white----------Lime, yellow (crysta1­

lized)------------------

Cavern, water--------------

Rock vo1canic--------------

8

5

4

195

199

Lime, hard, gray-----------

Lime, hard (sulfur)--------

42

41

21

533

574

595

(Continued on next page)
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Tabl.e 7.--Drillers' logs of ·..e2..1s in Hays County--Ccntinued

Thickness IDepth Thickness Depth
(feet) ( feet) (feet) ( feet)

Well H·i2--Continued

Lime, soft (sulfur) ----- 30 625 :ime, gray -------------- 104 1,112

Shale, blue ------------- 27 652 St:ale J blue ------------- 7 1,119

Lime, sulfur ------------ 49 701 Lime, gray; water ------- 59 1,178

Lime, hard, ....hite -- ----- 29 730 Llme, 11ght yello.... ------ 113 1,291

Clay, 'w"hi te ------------- 5 735 S&.r.d, coarse, gray ------ 54 1,345

Lime, hard, white ----.-- 25 760 Lime, hard, ....hite ------- 5 1,350

Lime -------------------- 5 765 Lime, hard, gray -------- 55 1,405

Lime, ....bite ------------- 34 799 Sand, hard, black ------- 8 1,413

Lime, hard, blue -------- 11 810 Lime, gray, sandy, fine - 62 1,475

Lime, soft, lIhite ------- 198 1,008 Clay, blue -------------- 20 1,495

WeI::" [-76

Ovner: John Avey, Driller: E. B. Kutscher.

Boulders ---------------- 20 20 Rock, l-.ard ----_ .. _------- 4 190

Rock, cement; cave at Sand _. ------ ..--~-- ._---- 6 196
130 ft --------.------- 110 110

Rock -_._---------------- 8 204
Rock, honeycombed ------- 56 186

Well H-82

O\olD.er: Mrs. R. L. Jennings. Driller O. A. Payte.

Marl -------------------- 40 40 Clay -------------------- 55 335

Chal.k, ",hite ------------ 160 200 Lime -----_._------------ 35 370

Shale ------------------- 30 230 Lime, "'-hite ------------- 120 490

Lime -------------------- 50 280 ~ir:le , gray -------------- 70 560
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Table 7.--Drillers' logs of wells in Hays County--Continued

Thickness
(feet)

Depth
(feet

Well H-98

Thickness
(feet)

Depth
(feet)

Owner: Chas. Fehlis. Driller: E. B. Kutscher.

Marl----------------------- 172 232

Chalk---------------------- 173 405
Clay----------------------- 40 530

Limestone------------------ 55 490

Surface material and yellow
clay; water at 45 ft---- 60 60

Shale---------------------- 30

Limestone------------------ 35

435

565 (

Well H-I07

Owner: City of Kyle. Driller: W. S. Glass.

Chalk (Austin)------------- 180

Shale (Eagle Ford)--------- 30

Limestone (Buda)----------- 48

l8C Shale (Grayson)------------ 60

210 Lioestone (Georgetown)----- 40

258 Limestone (Edwards)-------- 2

Well H-I09

318

358

360

\

,

Owner: U. S. Fish Cultural Station. Driller: E. R. Owens.

Clay, red and yellow------- 15

Gravel with water---------- 5

Shale, blue---------------- 35

15 Lime, white, hard---------- 44

20 Clay, blue-------------- -- 3

55 Lime, brownish-gray, soft-- 10

171

174

184

(

Lime, gray, hard------_·--- 15 70 Lime, brown, soft---------- 8 192 (

Water, little-------------- 30

Lime, white, soft------_·-- 10

Lime, gray, hard----------- 17

100 Lime, brown, hard---------- 4

110 Lime, brown, soft---------- 4

127 Lime, brown, hard---------- 61

- 156 -

196

200

261



(

Table 7.--Drillers' logs of wells in Hays County--Contlnued

Thickness
(feet)

Depth
(feet

Well J-12

Thickness
(feet)

~pth
(feet)

Owner: E. Wranltzky. Driller: Simmons and Sterzing.

Surface----------·--------- 4 4 Cha1.k (Aust1n)------------- 256 830

Gravel--------------------- 1 5 Shale (Esgle Ford)--------- 35 865

Clay, yellow-------------·- 45 50 Limestone (Buds)----------- 25 890

Shale, blue---------------- 50 100 Shale (Grayson)------------ 40 930

Limestone, blue (Pecan Limestone (Georgetown)----- 48 978
Gap of drillers)-------- 12 112

Limestone (Edwards)-------- 73 1,051.
Marl (Taylor)-------------- 462 574
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Table 8.--Anal)'llU or vater tl'oaI vau.. and llprll1g:5 tn Bay. COWlty

(In parts per lIl.1llloll except. .pec1t1c collduct.ance, pH, and percent .odl\l11)

lIell """.. Depth Date ot IHea 1roo CIll· M!:I.sne- :>od1u. II.m BlclIr_ ''''- Cbl~ In"~ ,,- Dh- ",ro· Pereellt Specl1'1c pH
or collection (51°2) (Fe) d- ol- pota8ll1Wl bonate rate ride ride trat. lol"'ed ne•• 100Hum co:lductall.c,
~11 (Ca) (..) (Wa ~ Il:) (OCO

J
) {SOlo} (el) (r) (lfO]) loUd, ~ (-.lcrOllhoa

(teet) CaC03 at 25·C)

'.1 S. F. Itu:rlbu'< 8pr i oS /fov. 5, 1<;17 · - " lj 10 ,'~4 11 1. - (.) 221- 2.' · · -
,- ) OUie SorrellB 251 Au.a. 29, 1943 12 · 72 17 21 412 " >' · ., '73 41' 1 .. ·

,-, Paul Sorrells 150 " 12 - )80 1)7 16 )" ,160 " - .2 1,92(, 1,51. , 2 ,;:'7 ~ ·
,.a Ed ROl.mo!ll 69 Sept, 9. 1937 - · - - - 2]2 10 27 · (.) . - · · -
A-I0 Mn. I. \i. Davi. 11) do · - - · - 250 101 20 · (.) - - - - -
"'-16 .1. M. SlIl1therma.n J45 AUK. 26, 1952 12 - >'2 30' ]2 27J ,920 '7 J.6 U 2,93:1 2.j~C , ].2CO o.,
A-19 Walton Walier )50 d~. 7, 1937 - - - - - - ,760 JJ - (.) - . · - ·
"2 loi'11Ut Puryear 177 Kov. 3. 1937 - - 1039 77 " J'2 300 270 - 20 1,090 7:"7 · - ·
..4 Mn. Truman Breed .272 " · - - · . lB) ]9 " - (.) - - · · ·.., R. H. Cotteo 450 " - · - - - 226 J8 til - (.) - - - · -... II. H. Heyen m Jan. 20, 19~ 10 O.~ ,6 51 21 4]2 22 li .6 .0 J84 J" li '0.:9 7.~

.." John GIonon "" rtov. 15, 1931 · - " " 6.0 41' '" J6 - (.) U4 4]9 - - -

.." Ben Everett til) do - · ," 70 ,) )66 4" 60 - (.) 1,040 79': · · ·
"26 G. W. Rou<;:nln ., Sept. 1, 1931 - - 120 48 6.0 J66 1]2 50 · (.) 'J6 1". · - -
"27 M. H. K:Fal"land , do - - - - - J9() 20 14 - (.) - - - - -.." E. A. Traylor Spr1 na " - - - · . """ 4) 20 - (.) - - · · ·.." J. W. Farrell 112 Sept. 9, 1931 - - 76 8, 7.0 J66 226 21 · (.) 602 55~ - · ·
"]0 Mrs. W. L. Farrell 96 do - - - - - )72 " '" - (.) - - · - -
")1 J. E. Cogbill 16, do - - - - - 256 77 >' · (.) - - - - -..", W. A. Harber 200 do - - 22) 73 26 201 .., J6 - (.) 1,151 61'; - · -
"]9 P. O. Bl"lLIUIOO liO sept, 1, 1931 · · 76 ]2 J8 J42 " U - (.) 416 320 - - -..'" DrtE~~f 5prlogD 190 .Jan. 20, 1954 14 0.0< 4>4 1<1, J6 J52 ,570 " 4.1 1.2 2,460 1,<i9c , 2,710 7.2

..41 Fellx Llndsey 64 Koy, 17, 1931 · - 122 9J 11 '" 253 )4 - (.) 75J 667 - - ·

..4) Clareoee 5o\lthvell 14, do - - 99 48 2.0 372 112 20 · (.) 464 U, - - -
-..11 Lester Brenizer Sprlns' Sept. 2, 1931 - - 07 19 1.0 30' 20 20 - (.) 297 297 - - -

Se. toot..not.ea at etll! of' table.
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Table 6. __Analy••• ot _tel" tn:. ...lu and aprtngl 111 Kay. COWlty_·CODtltlUed

~

....
~

w.n """.. Depth Date ot 111ea 1= Cal_ Mll.gne_ Sod I WI _IUlo ...~ s.u.. Chl~ In"~ ". 011- .....- Percent S~.cltlc ,H
or coll.cUIlIl (ll10:2) (Fe) .1_ ol_ pot.nhAII bo~'" rate rldll rld. trate lolved nes. 10111_ conducUllce

wl1 (ea) ( ... ) (Nil. + IC) (11:°3) (504) (el) (,) (!fO)) lollda -- (-.1ero:nos
( teet) C"C03

Ilt 2'·C)

..46 Albert ORrcla " Sept.. 7, 1937 · - - · · 342 10> , · 1-) · - · · ·

..47 do "" do · · 2":'7 10. • ~l 2~j 51: ~J5 · . · l,l~ · · ·
8o-~O H. A. McIotyre 170 .. · - " 67 7.0 451 '" '1 · 1-) 4d 4...., · - ·
"51 w. J. Vaug.'u1 ']"I Nov. 11. 1937 · · ,6 J2 ':':.0 '72 " I. · 1-, )<)1 ~-C · · ·

5-;) E. E. Town.s 799 Aug. 26, 1952 13 - 19', 15C ;0 n351 0~6 ,4 2.2 2.') 1. 5~,O t,ll(, F i'.:)~. ·)

B-~6 Glynn C. Key 46 nept.. 4, 1931 - - 51 ,~ ,..... 207 13 J) · ~J '" 2: 3 - · -
"59 do ., do - · 00

'"
0.0 J2' 14 )0 · , 3':"::0 M - · ·

..60 Bob BreedlD.g Spring do - · lSI 4, 72 ~10 lS '" · " 793 56' · · -

..6, Bob Breeding SprJllg do · · ... ,6 s.c. 3"':;' 10 26 - I-I 361 ]46 · · -

..6, F. J. Tur<:k 62) Aug. 26, Ilj52 12 - 17' III 2? 42' 547 )0 2. , ., 1,1;;:_ I '.1:,;t.j 1,540 "I,"

.." Gay Carroll 596 ""'1". 2), 19'56 · - · · - ".. - lj' · . · 11,460 · ),1):,

C., J. C. Crisp Spring 1.116, 25, 195.2 9.'; - .) )1 6.7 )&; ZS 14 .' 1.- 3~ n 4 · 0" -.,
C-l0 C. J. Colltols " NoV, 2, 1937 - - " '·,0 '.0 201 36 " · (01) ~35 :v... · · ·
C·l) -- tficllo!aoll Spring Jan. 20, 1554 16 · .:6 )0 ,. 317 ,. )4 .0 60 417 Do ,. 7J i •,
C-15 Stetner !o Garnett ,"0 Oct. 30, 1937 - - · · · 26J " " · (., · - - ·
c-16 D. R. StrBIiU m ,~. 1, 1937 - · 1:)3 4·, ,.

4c9 11.6 " · 1-) SOl :.43 · - ·
l:-,a Mr., D, M. Meek. Sprln.8 Oct. 26, 1937 · · · · · 'SO u 16 · 1-) · - · · ·
C-19 do 90 do - · '" '.0 6.0 122 U 16 · 1-) 1)6 = · · ·
C·20 .I, J. P1oc:b '" Nov. 1, 1937 - · · · · '" J2 20 · 1-) - . · · ·
C_21 George RII"t 172 Nov. 15, 1937 · · UO U ') )60 12 20 · 1-) 36' J2' · ·
C-22 do 470 do · · " ,6 20 ,.. ,.

'" · 1-) >to ;::41 · · ·
C-23 J. N. il)·ler .'0 ICov, 2, 1937 · · · · · '" 4, ,6 · 1-' · - · · ·
,·26 Norco Ranch Sprlill Feb, 23, 19]8 - - 126 10 " 397 u ') - 1-) )?- )56 - ·
C-27 -. tfomhousser "" June 14, 1552 · - SO 19 " )" IG " · ,., '" 20' · · ·
C-29 Mra. \/. \/. 9urnett " do - · 7S "

6., )26 4, U · '.0 J)6 ,,3 - · ·
See tootnote. Bt end at tBbJ.e.
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Tablc 6.--Ana.ly••• or V1Lt.er rr- W!ll.a aM .pringa 111 lIlLy. COWlt.y__Co",tLDuIltd

••ll """" Dept.h DaUl or iUca I~. Cal- Mo'1gnc- SodlWII I'll. Blcar- SIIl- C"'~ In"~ ,,- 01._ ""<d- Pllrce"'t 5pcclrlc ,K
ot COll.CUOD !n~) (Fe) d- o<- pot&aIIWII bo",.He t.u ride ride ,~u 10lYed nc•• lodlwe cO<!d"ct.Ance

w11 (Ca) (..) (Ifa + 1t) (11:03) (SO~) (cll (t) (11°3) .0Ud. u (lI.1cnlEbo'
(reet) COCO) at 25"C)

C-)2 T. J. BJrnet.t 175 JWle 13, 19~2 - - 51 " '1 )24 )1 1, - .0 )17 26c - - -
1>-. Allie ~ Hslott m Jan. 20, 19sJ1 12 0.02 70 79 3d 455 160 24 ).0 0.5 6~1 500 14 1.= '. ~

1>-' Jack DIlncao 77 Nov. 2, 1937 - - - - - )'7 2B )4 - (.) - - - - -
1>-' Ii. I. KlIJ'keodll.l..1 200 -- - . 100 1a '7 J29 JO 15 - 44 J90 )2' . - -
I>-a A, A. Elsner )ll Nov, 17, 1937 - - 109 26 12 201 '" 26 - (.) 4,., 3<-7 - - -
1>-10 PlI.uJ. Garnett 168 do - - 66 26 14 244 61 26 - (.) )1) 271 - - -
I>-ll JOhD CautheD UlS Nov. 5. 1937 - - - - - 16) 74 1d - (.) - - - - -
1>-" Mr•. Chae. ROVlll'd 116 Nov, 16, 1937 - - - - - ,,) "0 24 - (.) - - - - -
1>-21 t, R, Me.rt.ln m Nov. 2, 1937 - - 372 1<;4 124 ", ,)70 26 - (.) 2,540 1,730 - - -
1>-" Wiley Robert. .. Oct, 26, 1937 - - 96 " 9.0 )48 til 1b - (.) )JO llO - - -
1>-" Mr., Pearl Rod.a;e ... 241 Nov, 2, 1937 - - - - - 317 ,,6 )2 - (.) - - . - -
1>-" ttrl. K. Mlcb.o.eUe 262 Mov. 15, 1937 - - 84 16 )3 299 sa 26 - (.) )71 27' - - -
1>-)' T, E. Gillcsple 140 Oct. 28, 1937 - - - - - 14' II " - (.) - 0 0 0 -
1>-)7 J. B. Leggett Spring d. - - l()4 , 6.0 ll7 1) 16 - (.) )01 204 - . ·
1>-4) M. O. MlchaeUliI Sprlo.g Nov, 20, 1937 0 - 0 - - 244 11 14 - (.) - - 0 - -
1>-44 P, J, Tonkyro Sprl"', Oct.. 29, 1537 - - - - 0 256 II 22 0 (.) - 0 0 0 0

1>-4, C. C. Cook til, Oct. 28, 1937 - 0 - - - "'2 22 " - (.) - - - . ·
1>-46 L. R. Ce.lhO\lll 1)2 llov, 1, 1931 - - 32 15 20 lOS " 15 - (.) )'7 264 0 - -
1>-'9 v, M, ....ll.yfldd 300 Oct.. 26, 1937 - 0 .. 13 a.o ll7 1.1 14 - (.) 291 278 0 0 0

1>-" Va.lter G. Loetfllr 100 d. 0 0 ll.l 3d 9.0 '" 91 41 - (.) 470 4)3 0 - ·
1>-'" Joe Cnu.e Spr1l:lg Apr. 12, 1943 - - - - 0 422 " 15 - - - 0 0 - -
1>-" do 12' d. 0 0 - - . 397 1.1 13 0 . - - - 0 -
1>-" JOII Stll.art 429 Mar. 30, 1943 - - 0 0 - )70 227 14 - - 0 - 0 - -
1>-'9 JohD Whisenant 113 Oct. 29, 1937 - - 79 " 16 '" 18 20 - (.)

""
312 - 0 0

1>-6) II, Thornton 140 Jlln, 20, 1954 1) 0.69 4, ,4 " )83 l5 11 - 1.a )63 )34 9 656 '-'
see f'OOt.not..1 at .nd of' t..blc.

- - - " - -
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robl. 6.··AnalYBU or "'lAr tJ'WI ...11_ and .prine- III Hay. County__Cont1J1ued

WeU 0-,,0< Depth Doote or tHea Iron Cal_ ""'go•• Sodllla1 lUI( Blcar_ /lul. Chl~ n"~ ". 01a_ ""n!. Po!rcent Specific: ,,'
" eoU.etlan Sl~) (Fe) ,,- ,,- pota.ls1W1 bollAte tate ride ride ,~... Baht'd n"•• lodl""", <:o:lduc:t&nce
_a (ell) (.,.) (!I'll + It) (1£°3) (so,,) (el) (T) (11°3) 1011c1l •• (_lc:rCllbo.
{reet} CaCO] at 25"C)

0-5') tiTS. tl. ROJerU '" ~OV. 1'), 1,]7 · · :>:22 14"/ 5,0 3.'?~ .]0 '7 · (.) 1, }.:.O 4,' · · ·
o-SS loin. Renn Doble '50 do · · " " '.0 f-v OS " · (.) 41~ , . · · ·
0-67 H. B. Pendleton 12' foe:t. 2" 1,)7 · · 'JJ '" 20 "', ,570 '" · (.) ,440 1, :..0 · · ·
0-70 R. A. Il:,ler 332 . - · " ,: " .- " 15 · (a' j'~6 '" · · ·
0-1' OdellI' Ferri' 26 Oct, 25, 1;;37 · · 313 4< " ao 37 '72 - . · 'J6.~ - · ·
0-'3 E, C. Jamel 350 Jan. 19, 1954 " .04 " " 7.' ,]41 " 12 - .0 32' 306 ; ..

~·~O

0-7' do 350 do 12 .04 56 " '7.1 '33<; " a · .2 32' )0:- , ;.a ".., A. M. JIllZlIII 15' Nov. 4, 1917 · · 15, " '.0 jOC "7 ,. - (.) 64' 607 - · ·
&-. W. P. Webb 3" Ja.tI. 20, 1954 " - 406 2:;:6 44 36,) 000 " 4.0 3.' 2,(;70 .;,~.G

, 3, It. .'
&-3 do Sprlll& HIU·. 2'-, 1910 3 .... 12 a .

· · · · · - - · · - · ·
Eo' ChlLl. Morton no l'l0". 10, 1937 · · · · · ""

n " · (.) · · - · ·
£-15 -- Jorvll '37 Nov. 16, 1937 · · '" " 3.0 ," '3 7:; - ". 7l' 57' - · ·
&-'? M. O. RO~:1 no NOY. ~. 11J{ · · · · · ,62 " " - (.) · · · · ·
E-1n John Gr~l\h&ll " .. - - " ]8 '3 '76 n " · (.) 4<:, 394 - · ·
&-20 da "" Jan. 19, 1951' U 0.02 k, ,6 ,., 0.9 d261 ,. ,., - '-' '40 '" , ~42 .
£-23 J. 1':. TOIIlerl1n 270 .. · · dO 27 '.0 33' n " · 3' J43 327 · · ·
&-" J. t. Dodgen 312 Doe. 2, 1937 · - 66 ]0 n 342 " L2 · (.) 302 ,,, · · ·
&-" E. O. Dodgen 32' Nov. 0, 1931 · · ;2 '" '.0 ]42 22 " · (.) 321 312 · · ·
£-33 Re-ser Keep '42 Apr. 17, 1943 · · 57 2~1 a 29' 29 ,. · .0 281 '62 · · ·
&-3' J. J. Hort.lm "3 sept..16, 1937 - · · · · 1'17 ... ,. · (.) · · - · ·
&-]8 J. A. P.ogen 325 Jon.2\), 19106 " ." 50 33 3.0 3.0 2::.0 " 12 1.d .0 ]0' 220 - 54 ~ '. ,
&-40 \oIllaont r..tat.e JOO -. · - · · · 262 20 ,. · (.) · · · · ·
.. 43 M. J. R. Flrgulon '3' Se,t.16, 1931 · · "7 " U7 231 394 43 · (.) t59 '53 · · ·
&-" John 8lIt.ler 507 !lept.1~, lS37 · · Iv4 '. 1el '" 339 175 · (.) '" '" · · ·
&-"" Mrl. ~ura B. lIegley 400 AU8. 1, 19105 - · - - - 2eS '0 " · .k · ,,~ · · ·
Se. tOOtaot.e1 at end ot ub11.

~



Table 6.·-An&.ly••• or vatar t"* vella -.nd aprlll11a tn Raya COUlIty••Cont1.llUeO

See rootno'
-Well &-72, boron (B) 3.0. VillI g..78, boron 0.44.

lIell """oe Depth [lQ.te or l11e8 I~" Col- K<ll9l•• Sod 1Wll arw;: Blear- S"'_ COl~ ",~ ,,- Dla· "'ro_ Penent SpeelC1e ,"0' collection (5102 ) (Fe) ',~ ,,~ potu8111ua bollAte rate ride rid. trate lohed neS9 aodlW1 eonduc l.3nce
~11 (Ca) (H«> (lla + It) (BCD)) ( S04) (Cl) (F> (1'°3 ) soUda ~ (lI1crOllh09
( teet) - CeC03 It 25'C)

E-'3 Krs. LaW'01 B. Ilegley '00 Jan. 19, l:isJi '.0 '.3 '" 2.:.i 4.v ",. ,. 8.d, - .0 '" 215 1.1

""9 do '" J~. 4, 1943 - - - - - 210 36 'SO - - - - - - -
E·51 F. 101. Miller 3" Aug. 1, 1945 - - - - - ]23 12 11 - - - J21 - - -
E-54 M. G. Michaelis 250 tlOY. 4, 1937 - - - - - ]23 28 " - (.> - - - - -
E-55 Jlm Blair 300 Her. )0, 19!1) - - - - - 3SO 4. 7. - - - - - . -

E-58 P. II. Z1.l:=I!!= 127 Noy. 16, 1931 - - - - - TIS '" 15 - (.> - - - - -
E-59 Joe Stuart 500 Nov. 4, 1931 - - 353 170 55 366 330 " - (0) 2,llO I,6OO - - -
E-62 c. H. Decker 375 -- - - 136 3.0 '3 378 " 18 - 36 4<l6 352 - - -
E-63 -- Gregg ,'" July )1, 19!1; - - - - - '66 Ie 10 - - - '52 - - -
E-64 Ed Mootague l26 do - - - - - 280 " 12 - )6 - ,as - - -
£-66 Mr•. E. PehUI J/l7 110'1. 23, 19)8 - - '" rr 25 296 65 17 ,.4 .5 ,.., 287 - - -
£-67 Jlm I\a.lll MU.ler 500 0,,,. 2, 1931 - - - - - - 212 30 - (0) - - - - -
£-.. A. L. Schmeltekopt 4, sept.l;, 1937 - - 274 6.0 10 I59 55 180 - - - 7<1) - - -
&.70 H. K. 1I1lbern '''' Aug. 26, 19;2 12 - " 57 "7 301 ]24 "" 3.' 3.0 1,140 '39 51 1,740 'i .S

£-" A. O. Dees 14 Jan. 19, 1954 21 0.02 95 13 46 r340 39 " - " '58 290 25 i47 0. 4

'£-72 r. C. Lltterst 553 Nov. 19, 1951 13 - 162 12, orr 288 900 1, llO 3.6 '.0 3.290 910 66 5,05C ';.2

£-" P. R. Ruthertord 1,196 "",. 6, 1952 14 - '" 58 " 310 122 27 .8 .0 '" 33' 21 ,,, 6.1

£-" do 1,430 Aug. 26, 1952 15 - 44 48 '" '" 110 21 1.' '.0 '74 "" " 579 c.:='

E-14 do 295 do 15 - '" 29 3.7 ",8 12 II ., 5.0 rr6 ''''
, 610 7. ;

£-" Mrs. Ide lUll 526 Jan. 19, 1954 4., .06 46 16 " "'-" 44 " - .0 'SO 181 19 '3' d.:!

£-78 R. J. It1dd 980 JUne 2, 1955 16 - 234 116 " 17 ,,. S69 ,66 I.' ., 1,390 1,060 J 2,1)0 7.8

F-3 """"'~ 30 5ept.16, 1931 - - 67 '.0 27 ," 48 18 - (0) 'BI 177 - - -
F_6 lIenllllo Reep 500 -- - - 80 66 531 171 610 600 - (0) 1,"" 4" - - -
F-7 TOIII Pate 665 Aug. 26, 1952 II - " 45 '" 2e2 290 185 '.S 0.' 999 J62 55 1,61,) 7.':

" 56
.

F-8 H. J. Coady Jan. 19, 195'< 20 - II 178 J60 191 46 ,.4 '.7 70l 184 .. 1,070 ~.1

'~a at....,,,1 nt' t.al>l ..

....
11,'

- - -
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Table B.--AnalYlu or _toe,. tt"Oll vella alld Iprlnp III Ray. County·_Cootloued

....ell """.. Depth Date or 111"a lro. C.I· "'-' Sodhul aro B1<~ '"-,. Chlo-

""~
,,- Ola- ......- Percl!l1t 3;;e('ltt~ I0' coll.ctton (Sl~) (Fe) <1_ d_ pot..... h.llll 1>0001. rate rtde ride t ....te lobed ness 10'1.1= COooOl"'Ar.ce

wu (Cal (... j (lilA .. Ie) (IICO]) (SO,.) (el) (pj (1f0
3

) laUdll ~ (lIll.<,rodlo~
( teet) caco3 at ~5·~)

r.l' L. :>. Coe:-s " AUf!. _0. 1 l< - 46, ~1 ",570 256 ,~20 ;,.'80 ~.8 - ,c. ',oBo - I

r·l: Al -II Sattervhl te " JII./I. I', 1~;1I ';:"; 0•• '0 " IB' c 41l 1)7 , - ,. G86 16i- a , !
F-l<' Rlldolph Braun~ " t;OY. " lJ::';' - - ;~4 I); Lc..'O ~6 "70 1, ~21) - " ~ ,160 1,96_ - ·

I
·

F·1J L. R<EerQs " " - - ", .~8 '" I"" cU · '. 6'7 " ~'3 · - ·
r.?? A. \.I. '.thlttell '0' Apr, I, l:i'3 · · · · · »5 3> J~< · . · - · ·

I
·

0.1 N. W. Reed ~~ Oct. '1, 1 r~ · · ;, Xl 10 'I 21" :"! · (.J "0 462 · ·
0. W. II. Molle' " " - - · · · 372 L" " · (.J - - · · ·
0.' B. D. Bell It.:! 0<1. '. l'/J~ - · · · · - 310 16 · (.j · - - · -
0.' '0 , '0 - - ", " 'J.a 29l '" n - l~O "'- <;<,t: · - -
C-9 E. C. James '60 Oc", l~, 1';]7 - - 71 " I. l'" " 17 - (.J 3'" )9<"; - - ·
0.10 J. K. Keith " Hov. 1'1, 1,,)7 - - 160 11 20 ,17 '" 26 - (.j 1':;1; 4~" - - -
0.11 Mrs. J. w. Pyland !15 ~l"v. 11, 19: - - - - - "" ,8 26 - (.J - - - - ·
0.12 Mr•• ,1. E. HUNle3 1,) " - · 7' 58 '!.~ J97 " Ji> · (.J '" '" - - -
(1.11. M. A. Horrl. 1.. •· A~r. 1), 1j).. · - 60 Xl '. r8 " 17 - (.j 39, )<;7 - · ·
0.1' C. W. Burdett ,,, 'Iov. 11, 1~Y' · · <,1. " I' )20 26 " - 0.0 )00 "3 - - -
G-o-16 R. E. r;ew 260 .. - - " 6' 11 jea 60 18 · ., J9J )1lO - - -
0.17 v. A. !.eat;' <!4J Oc:t. 1 , ~;;)1 - - 66 ~6 6.0 390 " 20 - (.j m 39' - - -
G-l} J. J. Petenotl Sjl.·lIlO: /lov. 11, 1939 · - ,. 19 12 J29 " 16 - (-j 319 29' - · -
0. Tom ,I(tlle" Jl Oct. 1" 1;37 - - I" 18 60 299 " 211 - (.) 60' 'J6 - - ·
0_;'1. I,:ortoll Rnneh '" Al'r. ", 1;43 - - - · · '" 3' - - - · - - - -
G-o-' • Dan Ilsnee ~. ) Oe .. L, PTI - - - - · - 11 18 - 29 - - - - -
o-~: R. :to .... Ul1"\:l11 , Oc:t. 11" 1'37 - - - - - 16, 11 , - (-j - - - · ·
G-l" " "- l:"'r. 1~, 1 :'3 - · &, '9 '.1 J" " ~ - ., 3'8 351 - - -
o· ~1 A. Cll;:-f3 '10'/. 1), 1;:37 - - 7' '8 3.0 329 18 lJ - (.j 298 ..- - -. ,.. -
0-)) R. !C Wl11lllml1 IOC :10 .. 12, 19)7 - - ;c " 9.0 '" Jl '" · (.) '95 :30 - . .
See footnote. 11.' end. ot table.
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Table 8.--Ana.lysu ot water tr(lll "ella and aprlllgl' 1n Ray. COWlty__ContLnued

\o'ell """.. Depth Date ot 111ea ,~" Cal_ Magne· $odl_ al\.( Btear- S"'· m~ In"~ ". D11_ ..",. Perrent. SFeeI r1c: ;''f
or c:ollec:t.Iol1 (SIOo!) (Fe) ,,~ ..~ poU... lI.lll Dollata tat.e rtde ride <~... .olved ne•• IOOIWII c:o:ldllC':..nnee
~n (Ca) (Mg) (1'111. .. IC) (IICO) (SO/o) (Cl) (F) (1'1°3) aollda ~ (1I1C'r=b.os
( teat) CaCOJ

at ~~·c)

1l-!)2 F. G. Ala)' 4:1 Sept.14, 1937 · · 1, 16 "
, 11J 102 · , ,

" · · ·
n-63 R. R. Butz " 00 · · 1<, ' " ·4 "J '.4 " · ~. y,l · · ·
R-65 A. 8. ROEere Eat.o.te Sprln¥ Mo, 16. 1<]117 II .v~ 'j: '" " 2]4 " " LJ ,4 l,~ , '>,;2 .,
,·66 .0 Jprlng Mar. -!3, 195~ 13 · '"' 2l )., '" '1 16 L. 4.1. ]]4 ~'l

, 556 '.-
R-6:,) City or Siln Man:oa - lIov. 11, 1945 U .c. , 10 II J14 ~3 .~~ .' 4.J jJ1 ;l;.l< , • ..
K-oc. )

R-73 Tex KUgMon 282 "'<. 5, 1937 · - · · · 27' 'J " · (0) · - - · ·
R_"14 CI loy or SM I'.tl.reoll 260 do · · " 46 J.O <?93 14;> 26 · (0) 45] Ill? · · ·

B~75 E, Brooka 176 do · · · · · - 15 15 · (0) · · · · ·

R-76 John Ave)' ",4 Apr. 6, 194) · · · · · Jl l• l',1l ~ · . · · - · ·
8-1",2 Hr•. R. L, Janntn~a 560 ..,<. 4, 1937 · · · · · . 19' 2<)4 · (0) · · · · ·

!i-c) J, .\, C~.yt,'n 90 Sep~,27. 1937 · · · · · Jll " 30 - (.) · · · · ·
,." J, 8, /letherland "0 Sapt,29. 1937 · · "- l. 10 ." " J6 · (.) J52 3=1 - · ·
R-e6 0, II, Ed!;. 14J Sept.27. 19J7 · · 115 4, 1: ) 275 '" 2";5 · 20 <92 4', · .. ·

8-37 R, O. Fourqurell.ll 21 do · · · · · l1v 4 50 - (.J ?~'7 · · · ·
'·89 Hrll. Ethel Merc ... r " Jan. 19, 19~4 n 0.06 17 20 IJ 299 27 " · •. 9 )]0 27' .) 531 J.5

R-92 tJ, R, lIenlt 20 do 11 .0' 60 6.6 10 '" 16 " · "
,,,,- 1'1" 1 4]] .,;.J

11-93 I'.rll. Carrl" II. J6 Oct, I, 1~37 · - · · · 427 15 ]2 · (.J · - - · ·
Crawtord

'·96 -- FanHa 200 3ept.27, 1937 · · " 26 17 '56 " 44 · (.) J4d 296 · · ·
"97 Ru.th JacbOD 21 S.pt.29~ 1937 · · 124 ]2 :!cit. '27 ]2J 2], · ;0 1,260 ,..., · · ·
'·99 South_at Taxaa Sta ']4 do · · - · · 275 " J6 · (.) · · - · ·

Teachera CoUese

H·loo V. C, McCorty 240 -- · · 60 " 15 '50 " 1] · (.) ,44 209 · - ·
H·I01 E, B, l'.c:cof'll.1c:k 168 Sapt.2~, 1937 · · 117 " '.0 2~4 15J J · (.) ,46 507 · · ·
R-102 Herbert Goebrhll 131 3o!lt.27, 1937 - · · · · "" 40 J6 · (.) - · · · ·
See tootaot411 at and or t.b1e,

~ ~ ~ ~ -



Table e.··Analys,",s o~ vater f'rolII _1l.lI and springs in Hay. County--COnt,lnlle<l

...

".
'".,

Well """" Deptb Date at Silic. Iro. Cal. _..
$odlua Mel. Blear- 5u1- P.l~ n"~ NI. 011- """,. Pl:!reent Speclt1c ,R

.r collection (510c!) (Fe) ,,= ,,= pot.ullUil bonate tate ". ride trate lolved ne•• aodlWl1 eond\lctallce
vell (Ca) (Ho) (tla • K) ( HC03) ( S04) (el) (r) (1I0]) loUd• .. (lI.1croc!l.o3

(rt.) CaOl J at 25-C)

If.li:l;) R. O. JOhllaOfl 229 0.". 1, 1937 · - - . - . 62 56 · (.) · - - · ·
H-lOIl Y. O. tcvaan 194 $ept.27, 1937 - · · - · . 88 " · 120 · - · · ·
J·l F. W. I\oIro&nn 12 Nov, 10, 1937 - - · - · ]11 2]1 129 · 22 · · · · ·
J.' A. F. Carbrecht Sprina Feb. 8, 191'6 " 0.03 I>' ,.. 15 286 24 21 0.0 57 392 J09 0 Orr 7.3

a. Sora

J., 1"l"1U. iIoIDlLnn Spr1ng Nov. 10, 1937 · - 107 '.0 " 317 ,4 40 · J9 45) 294 · · ·
J·7 Kerbert 8eeUger 4, do - - 110 3.0 31 163 ," 26 · 3' 448 J02 · · ·
J-IO £lUI lfe1dllllrelc'l 12 J&n, 19, 1954 11 .02 107 4.• 22 j260 ]6 26 · " 421 267 14 "" a.4

J.12 Eugene Wrll.l11u:1Q' 1,051 Apr. --, 1955 · - - . · 140 200 ]14 · . · · - 1,520 6.2

'·1 1,1. N. Yales )60 Sept.26, 1937 - - · - · 299 20' 150 · (.) - · · - -

,., E. L. WlW....oo " ,. · - 121 12 40 p, 106 56 · (.) 48, J5J · · -

,.4 E. B. KUtcher '"7 ,. · · 122 57 10' ]17 2]6 16, · (.) 66, '" · · ·
,., Evell Jaeltaon 200 0,,,. 1, 1937 - - >'. 68 >', ," m ,." - (.) 1,090 '52 · · -
'·6 OUJlltav alentedt 10 Mov, 11, 1931 - - 106 25 206 41, 226 160 · (.) 947 )6, · · -
1(-11 Clf,ude ii&rda " ",. 1, 1937 - - 75 21 ,. 16, '17 90 · " 467 27J - · ·
K-l] oo.vU Ramllc)' " Nov, 9, 1931 - · 149 2, 156 299 220 165 · 69 ... 469 · · -

K_14 Eddie MeyeT " Jan. 19. 1954 1.2 .06 " I.' 4 •• 1.0 151 2. ~ · 2. 147 "' 6 201 6.2

K·17 Re1llhold Bad1.n1 17 Nov, 9, 1931 · · 150 11 67 rr6 148 62 · 20 "" 422 · · ·

• •
b •·., .
• •r •••
b •

1
J •

Nitrate leae than 20 ppm.
lneludllll equivaleDt of 8 ppm of carbonate (COl)'
Includea equivalent or 14 ppm or carbonate (CO).
[n<:11111111 equivalent or 11 ppm or carbonate (003)'
Includllll IIqulvtt.lent or 7 ppm ot carbonate (003 ),
Ineludn Ilqul ..lL1ent or 10 PPII or carbonate (C03)'
Includell equivalent or 3 ppm or carbonate (C03).
!Deludlls eq\llVftlllot or 15 ppm or carbonate (C03).
Include. equivalllllt at: 4 PpIIl or carbonate (CO]).
Include, equivalent or 9 ppm ot carbollate (co]).
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