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GEOLOGY AND GROUND-WATER RESOURCES OF COMAL COUNTY, TEXAS

By W. 0. Goorge

February 1947
INTRODUCTION

Purpose and scope.- The investigetion in Comal County was made possible
threugh ccoperation hetween the Texas State Board of Water Engineers and the
U. S, Geological Survey, and is:arpart of a State-wide program of study of the
underground-water resources of Texas. In general the purposes of these inves-
tigations are %o obtazin facts regarding the thickness, depth beneath the land
surface, and areal extent of the water-bearing formations; to compute the

capacity of the formaticns to absorb, transmit, and discharge water; and to
determine the chemical character of the ground water. In Comal County the
principal purpose of this investigation was to determine the scurce of the
water that issues from Comal Springs which have the largest average flow of

any known springs in the scuthwestern part of the United States. The investi-
gation was started in 1941 by Robert R, Bennett of the Geological Survey, and
wag taken over-yby the writer in September 1943 when Mr. Bennett was transferred
to ‘another State. The study was interrupted repsatedly by work relating to
defense and war projects, and was not compluted until 1946.

The investigation is a part of the study cf the discharge, rechargs, and
movement of ground water alOnv the entire Balcones Tault zone, particularly
in the Edwards limestone. This Tault zon® which pasgses through Comal County is
about £50 miles long. The ground-water reservoirs in the Edwards Plateau yield
an average of about 400 million gallons of water a day to large springs along
the Balcones fault zone at Austin, San Marcos, New Braunfels, San Antonic, and
- Uvglde. .

The investigation was made under the administrative direction of 0. E.
Mginzer, geologist in charge of the Divigion of Ground Water of the U, S.
Gaological Survey. Mr. Meinzer retired on December 1, 1946, and was succeeded
by A. N. Sayre. The field work was done and the report was prepsred under the
direct supsrvisior of Wulter N. White, district engineer in charge of ground-
water investigations in Texas. .

Location.~ Comal County is in south-central Texas. The county contains
about 539 squars miles and its greatest length ig about 39 miles, measured
2ast and west, and greatest width about 30 miles, measured north and scuth.
The intersection of latitude 299 .50' north and longitude 989 15 ' east falls .
in the central portion of the county. Accordineg to the U. 3. Cpnsus Bureau
the population of Comal County was 12,321 in 1940«

Transportation facilities 1lnclude several paved Federal and State High-
ways and an extensive network of farm~-to-market roads, many of which are paved.
The Missouri Pacific and the Missouri, Kansas, and Texas railway systams serve
New Braunfels and other smaller stations in the county.
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Histery of settlement.- New Braunfels, the county seat and only larke town
in the county, had a population of 6,979 in 1940. The settlement was founded
by German immigrants in 1845, and the madority of the inhabitants of the county
are descendants of thesz founders. The leader of the group was Carl, Prince of
Solms-Braunfels, a cousin of QJueen Victoria 1/, In 1842 he and 20 others founded
the Society for the Protection of German Immigrants in Texas. A document bearing
the fellowing inscription was placed in the “"Sophiepburg", a fortress built at
" New Braunfels for the protection of the immigrants.

"In the year of our Lord, Cne Thousand Eight
Hundred and Forty-two, an association of
Friness, GCounts and Gentlemen, was Tormed

in Germany, who mindful of the increasing
excess of population and the poverty growims
therefrom, particularly among the lower
clagses of people, made it their objeet to
redross this evil by regulating the alrcady
congiderabls immigration®.

The first setilers landed at Galveston in 1844 and more arrived at Indian
Point in Lavaca Bay on March 1, 1845. On Good Fridey, March 21, the immigrants
crossed the Guadalupe and established camp cn Comal Creck and from there the ’
town was laid out to which was given the nams, "New Braunfels” @/. The camp
was probably near Cumal Springs which was then known as "Lasg Fontanas".

Agriculture and industrial develoomznt.- Asricultur2 in the more rugesd
upland areas northwest of the Balccenes escarpment is limited to the raising of
cattle, sheep, and goats, except slong stream terraces where supplementary
feed and grain crops can bs raised. The upland ares is well known for the
abundance of "white tail'™ deer which attract many hunters during ths deer
season, thus adding matorially te the income of the ranchers.

The relatively level country souths ast of the sscarpment is used mostly
for farming; cotton, corn, vats, maize, and wheoat being thn principal crops.
No laregs fislds 1n the county are irrigated. .

The early settlers of New Braunfels made use of the water power afforded
by Comel Springs and the Guadalupe River to operete mills of various kinds. At
prescnt, the city of San Antonio has = power plant a few hundred feet below the
springs, which has a capacity of 60,000 kilowatts. This plant is operated by
water power supplemented by steam-driven turbines using natural gas as fuel.
Flcur, feed, cotton textiles, gasuze, childrens' garments, mattresses, cedar oil,
dairy products, lime, reoed-building: material, rock, wocl, lezsther goods, furni-
turs, and hosiery are manufactursd at New Braunfels. A farmers coOpsrative
association has been established for handling and marketing fam and ranch
producte.

Landa Park, maintained by the c¢ity at Comal Springs, is noted for its
recraational facilities, including a largs swimming pool supplied by the cool
water of the springs, lakes for boating, and & golf course. The park attracts
8 largs number of summer vacationistse and tourists.

1/ Solms-Braunfels, Carl, Prince of, Texas 1844-45, p. 103 (Translation)
Anson Jones Pregg, Houston, Texas 1936, :

2/ For mora dstails of organization and settlement  ses Biesele, B. F., The
history of German settlements in Texas, Press of Von Boeckman-Jones Co., Austlﬂ,
Texas, 1950-
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Methods of investization.- In mapping the geclcgy cof Cemal County, use was

" made of the U. S. Geclcgical Survey geclogic map of Texas. Detailed geologic
infermetion was skatched c¢n topegrephic sheets and musaics of aerial phatigraphs
on tha scale of £ inches to the mile. The follewing tipographice sheets were used :
The Bracken, Boerne, New Braunfels, Lecn Springs, and Hunter quadrenglss, pre-
pared by the Corps ¢f Engincers ¢f the Ue. 5. Army; and the Smithscn Valley quad-
rangle, east helf ¢f the New Braunfels quadrangle, and scuthwest quarter ¢of the
Hunter quadrenglé, prepared by the Topographic Branch c¢f the Ue S. Geological
Survey. ,

In connecticn with the investigiation, current-meter measurements, evmmonly
called "seepage measurements', were made at intervals along the Guadalupe River
and Cibuly Cresk in stretehes where these streams criss the cutereps of the
water-besring fermations, in order te determine lousses by seepuge and gelins from
ground-water inflow in esch ¢f these sections. Three permanent gaging staticns
were, recently established on Cibcle Creek. Discharge measurements at these
staticns and at cther gaging stations in the county are discussed by Seth
Breeding in a later saection of this repert (ppe. 61 to 74).

Reccrds of sbout 365 walls and springs, most of which were cbtained by
Michal 3/ in 1936-37 cr by the writer in 1945-46, are tabulated in the table of
well recurds c¢n pages 75 tI 110, These recJords give infirmaticn as t¢ the
d=2pths and dizmeters ¢f the wells, the depths t¢ the water level, the zeclogic
formaticns from which the water is cbtained, the use that is made of the water,
and cther dava. Sumples of water were cbizined from most of the wells and
springs for complete or pertisl analyses. The rasults «f the analyses are
sh.own in the table n pagss 129 to 142,

Frevicus investigaticns.- Records of a few of the wells in the wesiern part
of the county, including the altitude of the water levels, were obtained by
Livingston 4/ in 1934 as a part ¢f the study ¢f the water.resources of the
Edwards.limestone in the vieinity <f San Antonio.

A number ¢f wells have been selected as cbservaticn wells, and pericdie
ménsuraments have been made .f the depth tc water in these wells. The results
¢f these measurements have beéen published in a series ¢f water supply papers
of-the U. 8y Geclogical Survey entitled, "Water levels and artesian pressures
in the United States". The water-level m=asurements have been assembled and
are tabulated =n pages 115 t: 128 of this report.

Ackncowledegments.~ In tha compilaticn ¢f this rapcert, the notes and geclegic
maps made by Bennett, which ecvered about half ¢f the ccunty, have been used
- freely. Although all parts of the county were visited by the writer, only mincr
changes were made in Bennett's tentative delineaticn of gellcegic features. A
" small area in the vicinity ¢f Bracken was mapped by A. N. Sayre 5/ in ccnnecticn
with a ground-water investisgatiin of the San Antonic area. These dota were also
used in & similar manner. Complete cocperaticn cof the Surface Weter Divisicn of
the U, 5. Geclogical Survey resulted in prempt response t¢ specific requests for
stream measurements.

3/ dichal, Emil J., Reccrds of wells and springs in Comel Ccunty; Texas
State Boeard of Water Engineers, 193%7. Works Projects Administraticon Ground-
Water Survey Froject 2084.

g/ Livingst.n, Penn, Sayre, A. N., and White, W. N., Water rescurces -f the
Edwards limestcne in the Son Antcenio ereay Texas: U. S. Geol. Survey Water-Supply
Faper 773<B, pp. 58-113, 1936,

5/ Livingston, Penn, Sayre, A. N,, and White, W. N., op. cit.
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The writer thanks the farmers and ranchers in the county for their cordial
cooperation in supplying information about their wells and permitting access to
their properties. Well logs furnished by water-well drillers, particularly
E., B. Kutscher of San Marcos and J. R. "Bob"™ Johnsen of 3an Antonio, have baen
helpful in the interpretation of the geclogy of the arca. The assistance of
Walter N. White, district engineer in charge of ground-water work in Texas, in
the planning of field work and the preparation of this report is gratefully
acknowledged.

CLIMATE
The highest ard lowest temperabures recorded by the U. 5. Weather Bureau at

New Braunfels over a period of 60 years were 107° F. and 29 F., respectively.
The mean monthly temperatures are given in the following table:

Mean temperature ' Mean temperaturse
Month (dezrees Fahronhﬂlt) Month - {degrees Fahrenhsit)
Jan. 34 July B 89,0
Feb. ) 57.0 . Aug. . 85.6
Mar. 68.7 Sept. 8l1.2
Apr, 68.4 Oct. 69.1
May 76.4 ‘ Nov. ‘ 65.4
June 84.0 Dec. 52.8

The following table gives the dates of the last killing frest in spring and
the earliest killing frost in autumn at New Braunfels for a period of 16 years.
On the basis of these Tigures the average length of the g¢ow1no season was 265
days.

The altitude at New Braunfela is about 640 fest, which is considerably lower
than the average altitude of the "hill country" of the Edwards Plateau comprising
the greater part ¢f the county. For this reason, the average length of the grow-
ing season’ in the county as 8 whols may be somewhat shortrr than the aversge at
New Braunfezls.

Frost data for New Bresunfels .for tﬁe years 1930-45, inclusive.
{(From publications of U. S. Weather Bureau)
Date of last killing Date of first kiliing

Year ©_froust in spring. frogt in autumn
1530 " o Jan. 31+ . . Nowv, 25
193 Mar. 9 ' Dee, 4
1932 Mar. 14  Nov. 12
pRoletc! : Feb, 21+ : Dec. 12+
14934 Jan., 9 Dec., 1
197 Fab. 28 Dec. 28
1956 Feb. 18 Nov, 4
1937 ‘ Feb. 3(?). Nov. 20
1938 Feb. 1 ‘Nev. 8
1239 . f'eb, 26 Deg. 27
1940 Apr. 13 Nov. 13
1941 Feb. 28 Dec, 7+
1942 Mar. 3 - Nov. 12
1643 Mar., 3 Nov. 30+
1944 ' Mar, 30 Nov. 27
1945 ) ' Ebb. 23 Nov. 22

+ Np killing frost reportpd date of earliiest or latest fre821ng temperatures
glven.
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The average annual precipitation at New Braunfels during a period of 57 years
was 31.0.1nches. 'The recerds show a wide variaticen from year to year; the lowest
precipitation of record was 13.29 inches in 1917 and the highest was 60.21 inches
in 1919+ During the 57 years of record, periods in which there was no rainfall ~
during the month have been observed 16 times. April, May and June have had some
" rainfall during each of the 57 VEears. :

The follow1ng table gives the meonthly precipitation for New Braunf=ls with ¢
the average rainfall for esch mOnth of the psriod of record.

L1



Monthly precipitation,in inches, at New Braunfels, Comal County, Texas

6 -

, 1889-1945}

{(Compiled by A. C. Cook, sngineer, State Board of Water Engineers from U. S. Weather
Bureay reporis.)
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. HNove Decs Annual
1889 6.00 3.73 4.00 .95 0.71 7.42 2.60 6.00 7.96 0.90 4.73 T 45798
1890 70 2.40 1.01 8.41 3.82 4.38 .84 1.58 6.47 Z.08 +63 1.24  E4.06
1891 8.33 .49 32 0 6.35 2.11 2,85 3.19 1.72 2.58 1.14 81 7.22 :34.83
1898  2.03 .5¢ 1.08 1.03 3.86 1,76 2.41 4.92 1.29 2,68 1.48 4.98 28.06
1893 .11 .69 2.29 3.28 .37 +35 39 1.27 07 0O 3235 .58 15,43
1894 « 93 .58 1.14 3.07 3.59 - 3.45 1.03 8.12 8L 1.91 O 0 24.83
1895 1.38 2.75 2.38 W32 7.51 9.39 T, 1.93 <60 1,17 4.15 1.03 G3R.61
1898 3.0l 2.27 33 3.34 .64 .12 1.10 T 4.59 6.19 0 1.90 23.4§
1897 1.56 .14 2.43% 3.10 1.7% 2,92 1.19 1.91 1.24 1.72 32 1.84 20.13
1398 «90 1.16 1.31 ? 40 4.60 7.60 3.02 3.18 1,83 »29 1l.24 1.53 28.06
189¢ « 31 &6 0 Z.20 2.35 5.21 5.94 0. - 1.17 2.43 2.89 4.29 27.25
1900 4.00 .74 4.45 11.80 3.75 T . 3.58 2.73 4.55 3.78 1748 1.22 432,08
1801 .97 .69 1,40 1.30 5.25 1.99 .3.16 .86 2.72 02 47 «81 18.24
19082 1.08 .86, .63 2.40 3.35 .28 7.8 O 7.31 2.04 -4.60 2.31 32.49
1903 &£.73 9,87 1.38 l.82 1.89 ©5.63 6.15 3.19 .55 2.20 0 1.82 37.23
1904 .24 71 43 B.99 7.06 2.42 2.13 1.35 5.76 2,84 73 1.7 BY,93
1905 1.77 2.33 4.44 7.66 2.31 4.39 1l.81 26 1.11 2.57 3.94 2.39 34.98
19086 .39 1.31 1.70 2.84¢ ~ .61 1.84 3.25 3.66 1.45 1.30 1.81 3.60 23.76
1907 . 24 25 £2.24 2.11 - - - - 6:24¢ 9,28 -~ 20.37
1508 «91 3.19 1.88 3.52 3.90 .21 43 3.08 3.78 3.04 1.58 3.98 £29.50
1809 O 47 .51 1l.31 2.36 1.12 3.77 1.27 1% 4,57 2,48 1.61 19.66
1910 .27 1.03 .19 3.70 £.71 »39 <80 .18 1l.40 2.5 45 2,36 16.00
1811 04 2.34 5.50 4.64 2.17 «29 .79 1.18 1.00 3.17 1.65 2.79 2£5.58
1912 .46 5.38 2.76 1.51 2.21 2.54 77 T 1.3¢ 2.51 3,07 3.35 25.90
1913 1.05 £.36 1.48 £95 3,11 5.64 1.40 2VE5 4.66.12.78 6.60 8,12 50.40
1914 .19 1.85 2,37 5.41 4.79 1.41 B2 7.35 1.66 B5.51 4.09 2,46 37.71
1815 1.23 1.98 1l.62 9.75 £.78 .18 £94 B.23 E.66 .49 .63 2.47 27.96
1916  2.67 O 0 3.11 4.99 71 3,77 3.12 1l.41 2,54 1,93 .33 24.58
1917 1.23 1.29 24 54 4.51 .11 3.31 T 1.39 57 0 0 13.29
1918 .87 1.04 1.19 2.36 3.%2 1.39 .20 +24  1.79 4.5% Z.42° 4.79 2B5.86
1919 "4.81 1.94 1.47 4.02 5.82 6.72 6.97 3.82 5.54 16.44 1.18 1.42 60.21
1920  C.64 48 84 1.00 3.98 3.12 .14 6.98 .88 E.02 2.68 .18 25.88
1921 3.11 +67 5.70 5.60 1.883 5.04 23 -90 10.07 .98 .38 1.16 35.52
1922 1.38 1.72 5.08 6.81 4£.02 3,32 .58 +53 1.33 £.59 1.31 20 30.85
1925 l.16 4.44 2.48 3.77 3.32 2.25 2.15 1.58 3.77 5.57 3.06 5.98 33.49
1984 1.57 3.32 1.98 4.08 5.77 8.36 7 ,lb 2.30 «61 05 2,39 £24.58
1925 «20 .14 . 0 233 1.94 3.13 + 30 «94 4.28 3.70 2,09 1.11 £20.16
1526  4.37 12 6.50 9.64 3.97 l.41 « 90 -42 l.61 2.29 2.00 2.98 36.26
1637 1.29 1l.64 3.73 1.37 1.71 4.78 1.20 O 1.18 3.87 0 2.17 22.94
1628 «81 5-13 1.18 1.88 3.13 8.36 2.44 .84 4.71 1.58 3.03 3.28 36.07
18929 2.47 255 4.89 £.59 11.39 2.02 5.37 64 1.85 .69 " 3.35 1.74 40.15
1930 1.58 =2.08 2,11 1.64 3.01 7.21 «30 0 i1.57 5.24 2.28 1.88 28.71
1231 5.79 4,10 5.34 1.66 93 2.41 4.34 1.77 .08 ) B6 3.95 321.58
193532 4,66 2.92 1.61 2.76 1.92 1.6l 2.50 4.90 5.19 . 29 .75 2.05 31.15
1933 1.48 2.15 1.37 2.36 4.98 1.29 5.69 1.38 1.B0 2.83% .83 .89 26.75
19354  7.98 1.94 3.02 1.85% .92 .29 3.08 .58 £.49 $18 2,55 5.98 30.80
1935 27i. 2.84 1.87 2.44.11.81 4 21 3.10 .18 9.88 .93 -31 3.39 4l.67
1946 .80 63 1.64 2.51 5.47 .60 1,29 3.28 4.53 £2.55 2.67 -1.44 30.41
1937 1033 .15 4.07 85 £.43 5-&1 55 « 54 .01 3.30 1-90 6.17 29.19
1938  4.12 1.61 2.39 8.8l 5.20 .75 2.22 .29 .65 .20 .97 1.11 28.32
1639 - 1.35 .81 +95 «98 2.15 «90 1.93 1l.07 .67 .50, 1.32 72 15.35
1940 .90 2.95 1.57 Z.62 ) 3.45 9.89 1.04 1.00 1.43 3.74 4.50 4.02 328,11
1941 2.04 3.17 365 8.07 €.28 6.69 1.80 -4 3.70 -4.31 1.28 1.51 42.99
1942 46 2.92 «67 3.68 £.87 2.21 10.44 3F.61 6.49 7.15 1.05 57 42.08
1943  1.44 22 1.17 .08 3.3C 32.32 4,73 0 9.50 1.25 2.46 1.96 29.93
1944 6.24 3.22 4,03 1.58 8£.83 1,68 .22 3.94 1.34 46 6.48 5.02 43.14
1945 3,71 5,33 6.27 2.41 -89 3.29 2,41 1.41 £.11 8.45 1.44 1.686 39.38
Avirya. 1498 1.92 2.21 3.36 3.72 3.09 £.36 1.93 £.91 3.00 2.08 2.44 31.00
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The following table gives the record of precipitaticn at Fischer's Store, near

the ncrsh end of the county, for a period of 55 vears. The annual average is about

the same as the average at New Braunfels, but the monthly and yearly totals at ths
two stations differ materially: )

Monthly precipitation, in inches, at Fischer!s Store,Comal County, Texas, 1890-1945)
(Compiled by A. C. Cook, engineer, State Board of Water Engineers, from U. 8. Weather
Bursau reports).

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual
1890 1.70 1.55 .20 .95 4.32 3.91 O© 1.77 7.00 1.26 1.56 .81 29.03
1891 5.50 76 ;76 4.40 E2.60 1.71 80 1.65 4.30 +01 1.75 8.40 32.64
1892 2.00 .16 . 65 .25 3,90 1.60 1.70 D5.46 .28 2.095 1,16 B5.00 Z4.726
1883 C «10 2.40 .79 2.40 1.55 25 05 0L 0 4.85 1,25 13.61

1894  1.25 .50 .40 4.55 3.20 1.30 .45 7,35 1.00 1.75 O .25 £2.00
1895 1.25 2.45 1.35 1.256 5.20 4.90 0O 1.25 2,65 1.76 3.30 .60 25.26
1896 4.50 3.60 1.10 4.85 0 1.00 4.20 0  12.25 4.80 .15 2,10 ©8.55
1897  1.90 © 3.20 2.65 .85 2.10 .50 3.10 .85 2.00 O 1.10 18.25
1898 .75 .75 1.25 1.90 1.50 5.75 3.35 1.50 .50 .15 .75 .25 18.40
1899 9 0 -0 1.90 2.15 6,45 3.20 0 .50 4.48 1.50 4.00 24.18
1900 4,50 0 2.40 9.35 5.18 0 5.5 4.15 2.256 1.85 .50 .75 35.98
1901 © 0 .85 .50 4.52 .75 2.25 1.00 3.50 0O +50 0 13.87
1902 .75 .75 1.85 2.25 4.63 1.15 6.00 O 3.95 2.00 5.05 3.50 31.38
1903 2,00 7.25 1.00 £.10 .50 4.00 7.00 2.65 .25 3,75 0 2.00 32.50
1504 0 - 75 4.13 6.80 4.65 2.75 3.50 3.50 2,50 .25 .75 29,58
1905  1.75 1.75 &.25 6,75 2.00 2,40 2,50 1.25 £2.75 2.50 2.50 1,00 30.40
1906 0 1.00 .50 1.50 1.10 1.50 4.38 .75 3.50 O 1.00 3.30 18.73
1907 .20 .25 1,00 2.53 7.285 1.25 1l.00 O 1.0 5.50 5.25 0 25,73
1908 1.50 1.50 1:38 50 5.00 .»E5 0 4.85 .50 1.50 .75 1.50 19.03
1909 © 0 .50 1.55 5.65 .89 4.26 .75 1.25 2.50 3.85 1.50 22.60
1910 0 .80 .56 4.00 4.75 1.50 1.50 .87 .90 2.88 1.25 3.33 22.04
1811 © 1.75 £2.40 6.75 3.00 © .50 .25 .65 1.27 2.75 2.00 21.32
1912 0 3.00 1.65 3.00 .95 3,76 .35 1.00 .28 3.75 2.25 1,50 21.45
1913 .75 1.85 1.20 .75 2.75 5.25 0 3.35 11.25 11.75 0 8.40 46,70
1914 0. 75 5.65 5.94 6.5 .75 @  16.85 1,00 E.75 2,40 2.00 44.84
1615 1.25 2,00 1.25 10.75 1.40 .30 £.63 3.00 £.25 0 ° .75 3.00 £28.58
1916  3.90 0 4.15 1.15 7.35 .50 7.00 5.25 2.00 1.70 2.85 ,25 33.50
1917 .50 .87 O 1.15 5.98 0 1.00 .75 .50 .25 1.25 0O 12.25
1918 .60 2.00 1.10 6.73 1.75 1,15 1.25 3.30 .90 2.75 3,25 6.00 50.78
1919 2.55 2.75 1.95 2.00 4.03 5.50 10.00 5.00 7.4C 8.50 .25 .75 51.68
1920  4.25 .35 1.22 0 7.25 2,55 .25 4.85 1.13 2.25 2.75 0 26.85
1921 1.65 1.00 3.50 4.60 1.75 5.60 1.25 0  12.00 .75 .75 O 32.85
1922 1,50 1.05 £2.80 6.60 3.25 5,10 .25 3.15 2.00 2.50 1.40 0O £7.60
1923 ¢ 5.25 2.85 3.75 1.86 1.75 1.35 1.20 7.30 3.90 3.60 4.55 37.35
1924 - 1.38 3.30 2.65 3.20 6.20 1.75 1.3¢ .15 3.50 O 0 1.35 24.82
1925 .60 0 2.27 1.35 .67 2,37 3,14 1.76 7.73 2.65 1.00 £3.54
1926 4402 O .52 6,90 4.55 3.05 6.95 .90 .90 3.19 2.35 3.36 40.69
1987 1.28 3.02 2.45 2.36 1.40 '5.15 2.06 .40 .70 8,15 0 2.95 20.92
28 .53 3,57 1.28 1.76 5.15 3.28 .19 .28 3.80 .80 2,85 2.25 28,83
1929 2.87 O 00 4,70 15.15 1.40 5.70 0 1.00 1.53 3.85 1.40 40.60
1936 .95 1.15 1.77 1.60 8.90 2.00 1.05 .32 2.27 6,71 2,05 £.03 30.80

19351 4,35 4.03
1932 5.21 2.12
1933 3.50 2.03
1934 6,77 2.13
1936 1.51 3.68
1936 33 +85

.20 5.50 .90 B3.27 4.825 1.35 O .75 1.00 3.47 32.57
.47 1.00 1.52 L,90 1.90 6.20 3.35 ,15 .78 1.98 £7.58
«60 1.38 2.70 1.70 4.20 5.05 1.97 1.97 .80 1.20 £6.90
.90 4.7C 1.10 .20 2.5 .45 .70 O 3.45 T.57 28.62
.50 .50 11.43 7.48 3.80 1.28 5.,8% £.75 .20 5.0 agz,ov
.18 2.25 8.03 5.86 3.83 1,95 6.65 2.60 1.95 2.29 37.88
1937  3.00 O .87 .85 3.44 1.91 1.63 1.228 .51 5.41 1.55 6.55 28.94
1938  3.80 1.43 1.35 5.21 3.05 2.33 2.20 .43 .70 .41 .52 1.70 23.153
%ggg 1o-gg é.gs 41 2.98 1.8¢ .83 4.89 2.64 .32 1.10 1.82 1.39 29.53
: 3.0 .65 1.51 2.50 1.08 2,82 4.00 3.12 1.40 3.30 4.20 5. .
1941  2.20 2.47 4.23 5.71 3.73 8.75 0O 0 2.18 4.98 -68 ?.{g %Z.Sg
1942 0 1.50 .96 4.64 2.38 2.20 3.14 4.62 6.40 3.48 1.2% .60 31.15
1943 .69 .18 2.55 1.60 5.39 1.78 3.15 1.00 2.68 .45 1.85 2.1 22.8%
1944 5.67 5,45 3.17 1.15 6.50 1.84 .38 4,02 2.88 1.35 5,59 5.55 41.55
1945 3.33 4.22 4.55 1.38 0.73 3.68 4,10 2.60 3,41 3.40 0.80 3.10 £9.28

Av. £.03 1-60 1l.8¢ 3.21 ©.89 2,53 2.57 2.30 £2.76 2.59 1.76 2.29 29.37

PO O NN RON
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Monthly precipitation, in inches, at Boerne, Kendall County, Texas , ' 1892-1945
(Compiled by A.C.Cook,engineer,State Board of Water Engineers,from U.S.Weather Bureau

The followihg table gives the monthly precipitation at Boerne, in Kendall County

Jan. Feb. Mar. Apr. May

June July Aug. Sept. Oct.. Nov. Dec. Annual

reports}.
Year
18392 2.03
1893 <21
1834 1.68
1895 1.48
1896 4,41
1397 1.56
1598 1.5
1899 42
1900 5.21
ig01 w47
1902 « 97
1903 3435
1204 12
1205 “1.00
1906 40
1907 20
1908 2 &0
1909 - 00
1910 + 05
1911 + 58
1912 « 34
1913 1.21
1914 .05
1915 1.68
1916 4.35
1917 1.05
1918 .28
1919 4,14
1920 2.72
1821 2.16
1922 1.42
1923 + 56
19284 1,64
1925 4B
1926 2.85
1527 1.54%
1928 o B4
1929 1.58
1930 1.54
1931 6.ad
1932 4,38
1933 4413
1934 6.01
1935 JAB
1936 .70
1937 1.98
- 1933 4.06
© 1939 3.54
1840 68
1941 181
1942 41
1943 .86
1944 3.867
1945 3.55
Av,

1.83

G.54

.98
lll6
4.02
2.82

.10

1.24
‘45
.25

1.08

1.02

8.70
1.33
1.80
. <90
1.00
2.10
« 30
. 68
2,17

3.55

1.80
1173
2.90
1.30
1.65
£.85
74
. 87
1.54
5.358
3.61
12
«11
4.60
3,90
l62
1.22
5.53
3.84
2.5]1
2.33
3.02
.65
I15
1.61
'86

. 3.69

5.88
1.17
07

3.75
2,94

£.02

‘2.54

1.08
£.10
1.10
2.09
.83
4.06
1.92
03
3.56
1.20
1.97
2.21
.88
3.30
.45
1,40
2.00
1.57
3.70
5,45
3,55
.90
1.32
1.69
.23
.28
.93
1.73
.94
3.35
3,18
3.28
2.91
T
6.04
2.72
:68
1.34

2.51 .

2.69
Seld

85

.77
l.74
£.92
2.07

« BB
1.5¢9
d.71

-66.

1.71
3470

1.98

2.04

1.03
L.89
7'78
.91
2'95
3.26
3.88
1.77
12.36
1.15
2-32
2.03
4.26
2.30
2.40
2.40
£.40
2.10
3.38
4.72
273
1.94
6.57
9.94
6.76
1.14
3.72
3.84
1.31
4-81
7.59
89
- 86
.51
.11
.48
.70

;
.

C:l\!l—'l\b}-—'c.ﬂml—'tﬂrp

3. 56
2.79
6,05
6.30

.98
1.45
2.71
3.10
7.71
.74
5.94
2.05
8.28

.17
1.20
7.75
7. 60
.89
l. 9]—
1.36
1.15
3.85

16. 65
1.320
7.54
6.85
1.28
4.16
2.44
2.35
3,22
1.61
9.82
2.35
4,17
2.72
1.01
8,04
5.20
1.62
1.94
3.75
1.74

12,59

11.17
5.94
2.59

- 2.58
5'45
4.51
3.79
4,26
8456
1.00

£.32

2.13
1.34
2.17
4.76

37

2,15
6,71
4.96
1.08
1.86

859
6.15
1.84
4.10
l.O'é

.20

.00
1.05

.81

13
5.41
6.05

.50

ll6

.54
Z.65
2.56
5.74
Z.89
3,87
5.15
1.48
4.10
1002
2.96
5.58
.64
1.28
L.27
1.79
1.22
1.20

.55
8.59
9.27
5,50
1'35

.58
%.90
3.03
1.27
3457
1.88
2,65

271

C.43
' 91
.13
.16

8.71

1.82

1.66

3.29

'8.40

6.04
2.77
9.50
1.99
1.30
7.00
1.50
5.50
6490

.84
1.70

o 98

- 033

84
1.61
3.62

<58

12
6.827
1.53
1.02

.28
3.23

.00

'59
Z.8b
3.17
4407
6.83
1.22
3.81
5.62
2.37
5.17
6.80
2480
5.24
1.84
6.55

.79
1.61
2.62
54186

.87

4,22

Z2.98

4,44
1.05
6.87
1.22
.68
4.03
1.70
» 39
2.46
1.18
.06
.58
4.16
1.60
1,95
60
.88
T
1.05
- 86
+ 53
10.00
5.20
2.52
.13
1.27
7.06
2.99
<90
ekl
1.92
<10

.89
15
1.64
» B4
» 94
1. 60
4. '1:9
-85
38
. 57
2edd
1.49
28
35.05
1.19
« 55
3.91
+ 05
7.56
£.85

2-08

0.17

« 33
1.97

e
L

5.59
3.29
2.10
2,97
1.99
3.06
2.84
1.82
8,67
%.80
5. 60
1.70
1.00
1.94
1.4%

40

TR 0RO 00 U
- - - -

.+ 4 %

WO O Rgh~d
QO AN i D IR

1

Z.23

'50
2.72
1.55
4.86
2. 33
3.32
8.96
4,62

.74
2.78
1.59
2.50
2.10
1.00

2.16
5.84
» 07
4.75
+ 31
12
2.16
2-59
1.35

75

8.00
T

- 3D

4450
1.20

7.95 10.46

Va5
1.42
5,11
llg?
3.47

16.37
2.582
1.18
4.39

+ 35
3.47

10,49
5. 54
1.08
2.24
7.18

.79
6.00
4,13
1.75
1.07
2.86
9785

.00
' 153
.14
2.14
2,97
2.89
V16
3.16

4.71°

7.08
5,65

'59
1.37
394

3033

2435
2'95
1.34
2.95

5.84 .

8.03
5.80

- 87

.87

79
4.72
1.08
5.04
1.39
1,41
4.02

. 84
£.686
3.10

+10
2.086
S04
234

47
l48
lgg
1.35
1.77
1.54
»48

20 35

3467

.85
1.58
1.59
3491
lISO

2.36

£.86 .
1-02

26-96

116496
51.93

31.95
32.86
26.46
3l.42
53,84
50.19
2180
BZ.71
38,53
36.41
34,47
£26.15
36.60
30.53
25.76
£21.46
25,43
27.71
58,47
46.78
53.71
26.66
19.82

¢, 30.568

62.47
27,99
32.81—
26,23
48.23
32.79
21.01
58.56
29.90
27.75
34.06
34.45

T o54.82

36.65"
£0.58
26.78

- 52,93

47.59
32:81
24.14
26.20
32,89
41.80
3112
26.33
4E.98

33.50
33,80
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The f'ollowing is a record ¢f monthly precipitation at Bulverde, in the western nari
part of Comal County in the drainage area of Cibelo Creek from 1940 to 1945.

Mohthly precipitation, in inches, at Bulverde, Comal. County, Texas 1940-45

Year Jan. Feb. Mar. Apr. Nay June July Ausz. Sept. Oct. Nov. Dec. Anpual
1940 - 1.14¥ 0.79 2.84 3.69 4.47 1.91 1.50 1.48 2.88 4.94 5.81 31.45%
1941 1.18 4.31 2.85 6.00 3.00 ©5.48 2.02 0.54 3.52 7.05 48 1.D4 38.87
1942 .12 2,76 W20 3.97 2.40 2.17 4.86 3.15 7.17 8.15 1.32 «72 36.59
1943 «55 15 1.83 1.78 3.82 Z2.17 7.45 .12 7.57 1.42 1.98 2.78 31.1=2
1944 3.91 3.81 4,42 4.83 5.87 R.53 W79 4.89 2.33 1.13 5.80 5.61 45.88
1945 3.21 4.08 5.19 1.45 .78 3.00 1l.14 .35 2.92 4.43 78 2,06 29.3%
* Station established February 15, 1940

The following 7-year record was cbtained by Alvin W. Gluss by means of a stand-
ard gage. 'The station is north of the Guadalupe River, a mile south of Spring
Branch post office. ‘

Monthly and annual precipitation,in inchas, at Alvin W.Glass farm,Comal County,Tex,
(One mile south Sprincs Branch Post Office. Unefficial record) 1939-~1945

Year  Jan. Fsb. Mapr. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual
1939 4.16 1.04 0,63 1.80 R.51 .85 4.12 2.03 0.50 0.61 2.00 1.07 21.12
1540 .74 2.88 1.36 £.10 1.2¢ 4.7 2.43 1..51 1.36 3.01 3.95 6.54 31.23

1841 2,00 2.63 4.86 5.59 3.20 2.91 1.45 0 1.37 7.95 B4 1.23 33.88
1942 O 1.52 0 3.90 2.66 75 2.70 4.83 9.19 6.02 2.01 2.08 35.66
1943 65 0 2.32 1.58 .4.96 1l.62 4.97 2,46 4.43 +28 1.03 1.99 26.29
1944  B.14 3.25 3.35 69 9.27 £2.58 0 4.61 <79 1.07 4.41 1.91 37.04

19435 Z.79 5,16 4.88 L6l 45 1.36 90 79 3.68 B.52 $99  2.32 29.52

. 'POPOGRAFPHY

General festures.- Comal County fzlls within two physicaraphic nrovinces, the
Edwards Plateasu northwest of the Balcones escarpment and the Coastal Plain southeast
of thz escarpment.

Ths Edwards limestone, whieh is named for the Edwards Plateau, together with
remnants of formations of the Washita group covers most of the surface of the vast
area northw-st of the Balcenss escarpment. Locally the Plateau is disgected go
that the Edwards limestone has besn removed and only small remnants cap the -hills.

On the Edwards Plateau, in the central part of the county, much of the area is
rough or rolling and is referred to locally as the "mountains" or "hill country"”.
In certain stretches along the Guadalupe River.and Cibolo Creck, canyons have been
developed. The canyen along the Guadalupe River a few milss northwest of New
Brauntels has almost vertical walls and is well known for its scenic beauty. In
places the uplands are pitted with siokhiolass.

The highest point in the county, with an altitude of 1,527 feet, is at the =urn
sunmit ¢of Devil's Hill, 7 miles west of Snithson Valley; the lowest point, with an
altitude of about 600 feet, is in the channel of the Guadalupe River where it enters
Guadalupe County. The total relief in the county, therefore, is more than 900 fect.
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In the western part of the county, beds of massive limestone alternating
with softer clays and shales result in steplike terraces which circle the steep
slopes like contours. In this area there are sharp divides, in contrast to the
fairly wide and comperatively flat mesas of the Edwards Plateau.

Drainsge.- Most ¢f Comal County drains directly into the Guadalupe River.
The northernmost part of the county is drained by the Little Blanco River and
the southwestern part by Cibolo Creek and Comal Creek. Thesé streams have wide
meanders, characteristic ¢f ¢ld streams, and have apparently held their gsneral
courses through the events ol recent geologic history. There is much evidence,
however, of comparatively recent rejuvenation. The strsams are activsly degrading
their channels within their msander beslts. The channels are barren of sediments
except for large boulders. Rapids are found where major faults cross the streams
(plate 1), indicating comparatively recent movement along the fault planes. '



PLATE

B. Guadalupe River at Coma! Springs foult
about 3 miles northeast of New Braunfels.
Rapids mark foult which brings Edwards
limestone in contact with Taylor marl.
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GEOLOGY

Introduction

Sedimantary rocks may ba seen at the surface in all parts of Comal County,
but cnly small outcrops of ign2ous rocks have been fourd. Basalt porphyry intrudes
the Glen Rose limostens nsar the Kandall County line. No igneous rock has baen
reported in the log ef any wall in the county. Motamorphic rock in the form of
schist ig roported in the log of the cil test (well 395, see drillers' log) <On the
Erhard Heidrick rench ¢} miles west o Dew Braunfels. '

The sadimentary rocks arc composed of layers of limestone, shals, clay, sand-
stena, and sand, which for convenience of study and reference have bheen grouped by
goolugluts into formations and larger units, usually named Tor the areas in which
thay were first observed and described. The limestones, sandstones, and sands
contain the underground-water reserveirs in Comal County. Openings 6/ in these
rocks such as cavities in limestone caused by solutlion or fracturing, 0T spaces
hetwesn grains of sand, permit the movement of water from ths surface downward
to the ground-water reservoirs and alsc laterally within the reservoirs. Clays
and shales generally transmit little or no water and are regarded as barriers
which retard or prewvent the movement of water.

The occurrence of ground water is closely related to the geologice history of
Comal County. Gradual elsvation or subsidence of the land relative to the level
of the sea 1s clearly shown by the upward successicn of strata, marked by the
fossil remains of animals contained in them. Breaks in the continuity of sediments
that were depcsited in the sea are indicated by the absence of strata that are
known to cccur 2lsewhers in Texas. This means that Comal County was abouve the
lavel of the sea whils other parts of Texas were still b=low sea level. in sueh
areas sodiments were still baing deposited to form strata nct found in Comal
Ccunty. These breaks in sedimentation are called disconformities and are mentioned
later in the descriptions of the formations.

More abrupt movements within ths earth underlying Comal County have resulted
in the disleocation of the rock, so that in soume places formations that were
deposited c¢arly in ths meologic history are now found to be in contact with and
at the same laevel as formations that wers deposited much later end normally belong
at much higher levels. The planes of contact between thess formations are called
faults and can bs traced ‘at the surface in linear patterns. The mejor fazults are
shewn on the geologic map, plate 5. Deformation alonz fault lines has caused some
strata t0 dip or to be inclined from their original nearliy horizontal position.
The defurmationsof strata resulting from sarth movements is discussed later under
the heading of structural geology.

Except for a fow isolated alivial deposits of Pleistocene aze the water-bear-
ing rocks in Comzl. County are c¢f Cretaceous age. The followinz table shows the
thicknessas of the various geologic formations and givaes brief descriptions of the
character of the formations, their water-bearing prop:rties, and the charscteris-
tic appearance ©of the land where the formaticns are at the surface.

8/ For a complete classification and discussicn of openings in rocks see
Mzinzer, O. E., The occurrence ¢f ground water in the United States: U. S. Goocl.
Survey Water-Supply Paper 489, pp. 10§-148, 1923.



GEQLOGIC FORMATIONS Tt CO<il COUNTY, TEXLS

i Series and % Thickn:ss! Character of Characizristic appoar- Hater
Systen group Formation (féet) | rocks ance of land surface supply )
Recent s1luvium O~ 1%+ {Sand, =ilt, clay, Lowest stream terraces, No dependabls rescrvoirs.
and gravel,
Quaternary! Pleistocene | Laona PO - 50+ | Sand, silt, and ; Wide flat terraces in Furnishes good water to
formation | gravel, stream valleys 30 to many weils in Gpada¢hp5
{ 75 feet above beds of River Valley southesas
; streams, Good farm of Mew Braunfo :1s, and
! land. ‘ to a few wells in parts
of Cibolo Crack Vallay.
Tertiary Pliocene Uvalde 0 -~ 15+ |[Cozrsc flinty Caps hills and - No wzlls are knwmn to
(2} (7) gravel i gravel, divides, draw wetcr from this
| formation, _
j Taylor | ~ ' Yiclds nighly
; f marl end | 300% Calcareous zlay | Hounded hills Mﬂth ' mineral ized watoer Lo
} Upper E nzcache and chalky marl. IPl oy solls, a2 few shallow walls, I
{ Creta— lgncswnu,
[ ceous . | undif far:end . _ . L
tiatad ! *
fustin 150+ dWhite Lo buff chalk {lgw rounded hills and Wells ususlly have
chalk snd limestone "hlack land soils . small vizld,
“Bagle ' Yellow cl@y and 31ight terraces whore - No wells known to
Ford 15 - 20+ | sandy clay. Browr fizgstones are sresont. obtain wafer from this
shale arenaccous flagstqnos. Yy L. formation in Comal
Lignite common in Lounty.
Pwells,
Buda 1ime-! 2 - 70+ | 3plintery massive Forms low ridges. Gencral 1y not waier-
Crota- stone Ilimes%one. Ycilow to | Generally broken frag- bearing .
Caous Cbuff. Often speckled ments or boulder
a- ‘ with darker spois
Loweyr shite } i —
Creta-) 8TOUP| Ureyson  12U- 50+ i Greenish-yellow clay.! Usually partislly Tields no water to
oeous (Dzl Rin) ! Some hard colcarecus jcovarad by boulders vizlls in Comsl County.
shale ! Ebcds. "Remts horn” from_ovlrlving Bude
| : {Exogyrs aristing) lim"stonc. Cultivated
% ? fopsils abundant. in Ol(CCG.




GEOLOGIC FOR:L.TIONS IN

COMAL COUNTY, TEXAS ~- CONTINUED

Series and |

Formotion | Thickncss

Character of

characteristic appoars

water supply

System group (fect) rocks ance of land surface
1 ’
{ {
..!i Goorgetomn | 5 - 20 | Hard messive lime- Rocky slop:is. Arable IGenerally yiclds little
limestone stoncs Thin marl ficlds wherc mrl or no water,
4 beds in some places. | beds are prosent.
Hard white limcstone | Decp canyons a2long streams.Yiclds mor: wator
Fred- | Edwards 350 <500+ | with flint nodules. | Uplend surface undulating |then any other
er- limestone Honeycombed ond and pitted with sinkholes |formation in
icks=~ cavernous. Some Comal Courty.
burg chelky beds. 1
group Hard limestone, Forms part of canyon ot distinguished
Comanche 20 = 55 | similar to Edwards along streems. from Edwards limc-
Peak limestone . Contzins stone in wells,
limcstone no flint,
Walnut cl;:‘wq 1 - 15 | Fossiliferous marl arable land in valluys, Small yield to
Creta- Lower Lt and limcstone Used for rozd surfacing. few farm wells.,
ceous Creta<h 2 & upper niternating beds of | Step lerraces and rugged |Yield usually
ceous S 8| member 650~ hard limestone and topogrephy. Sinkholcs smell., Supplies
s g 6 dark blue marl. and honcycombcd rock large number of
3 E| lower [1150+ Thick massive lime— | vhore lower part of ronch wells. !
Trini-| & 7| membex stonc beds at base. | formation is sxposed.
ty Travis Pcal Fine sand, marl, Middle Cow Crock limestone|) Fow good springs
group ! formation | 100+ and limestone. member forms canyons. in limestonc.
(Puersall |- Underlying Sycamorc sand | No large yield
formation | 300+ acmb r not cxposed. from wells.
in wells)
Hosston ? Dark and red Not exposed in Comal Probuably not
formation shales and sand- County. watcr-bearing.
" stone,
Pre-vreta-
czuS ? ? ? Schist. do. do.
rocks




- 15 -
Ruck formaticns and their water-bearing proparties

Pre-Cratacecus rocks

No rocks clder than those of Cretacecus age cercp cvut in Comal County and it
igs believed that n: wells in Ccocmel County yield water from such formstivns.

After the lcng and coemplex history of the Paleozeic era, as shown Dy the rocks
which crop cut in Llanc County and adjscent ccunties, the sea retreated from cen
tral Tex2as and a large part of Texas became a meuntaincus land and remained zbove
sta level duripg the Triassic and Jurassic pericds which followed. It is believed
that Paleczcic recks underlie Comal County at considerable depth but Triassic and
Jurassic furmaticins are prebably zbsent. The schist reperted in the drillsr's
lcg of well 388 is prcbsbly Paleczeic in age. Sellards 7/and Udden have identified
Paleczoic schists in twe deep wells in the Levn Springs area, a few miles sruth of
the western part of Comazl Ceunty, and at cther places along ths Balecnes fault -
zwne 8/, indicating a large subsurface area of these schists.

Cretmcacus svstem
Lower Cretaceous series

Pre-Comanche rocks

As yet not envugh desp wells have been drilled to clarify the zeclogic histery
¢f the early Cretaceous formations in Comal County. From 15 to 20 miles north ¢f
the nerth tip of Comal Ccunty, in Blance Ccunty along the Pedernales River, the
Travis Peak formation §/1lies directly upon Palsuzeic recks ranging in age frum
Ordovician tc Carbonifercus. The Travis Peak fermatizn 10/ has 1o 'ng been regarded
as the eldest Cretacecus sirata in central Texas.

However, Ralph W. Imlay 11/ of the Geclogic Branch Jf the U, 8, Geclogical
Survay, in cocoperativn with a numberuer cther geclogists asscciated with the pil
industry has recently presented evidence to indicate that the -glder basinward
strata of Cretacecus age extsnding from Arkansas to Mexices shculd be classified
as the Hosston, Slige, snd Fearssll formations in ascending order; the Pearsall
being the subsurface eguivelsnt of the Travis Psak formetion. | The Hosston and
Slige have nut been pesitively identified in Cumel County wells. There is a
pissibility, however, that the 177 feet of "red beds™ and blue lime shown from
1,518 feet tc 1,795 fent in the drillerls log of well 388 may bulcng ts the
chstnn fcrmatiwn.

Nc potable water hos been reported from pre-Trinity rocks in Cemal County.

7/ Sellards, E. H., Geclogy end mineral rescurcss <f Bexar Cuunty: Univ.
Toxas Bull. 1932 pp. 19221, 1920.

8/ Sellards, E. H., Recks underlying Cretececus in Balcenes fault zens Lf
Central Texas; Am. Asshc- Petrcleum Geolegist Bull., §e1.XV, pp.- 819-827, 193

_/ Cuyler. Robert H., Travis Peak fermation of Central Texas; Am. Assoc.
Petreleum Geolcegists Bull., viol. 23, pp. 525-848, 1939.

10/ Hill, Rcbert T., Goography and geclogy of the Black and Grand Prairies,
. Texas: U. S. Geul Survey, Z1lst Ann. Repert, p. 140, 1901.

ll/ Imlay, Ralph W., Subsurface Lower Cretoceous Ibrmutlons of Svuth Texas:
Am. Assoc. PetrCleum Ge.lugists Bull., vcl. 29, pp, 1416-1469, 1945.
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Comanche series
Trinity group

Travis Pemk (Pearsall) fermaticn

The Travie Peak firmeti.n was divided by Hill 12/ into three members, which
in asecnding crder ara: the Sycamvre sand mamber, the Cow Creek {11meqt”ne) member,
and the fspsell sand member. These members were described from cutereps near ths
Travis Peak post office in the northern psrt of Travis County, Texas.

Ro cks that are believed to be the eguivalents f the Cuw Creek limestine znd
Hensell sand members ¢f the Travis Peak are expcsed near the Guadalupe River in
the northwsstern part of Comal Ceunty. These are the coldest rocks that are expoesed
in the ccuntys« They were observed by Cuyler ;§/, whe pointed out that these twoe
members are uniform in thickness as compared with Hill's Sycamore sand member.
The Sycamcre ccniains meterials characteristic ¢f the first depcsits of & trans-
gressing sea and differs in thickness accurding t. the t.pugraphy ¢f the land
surfzce on which it wes depcsited.

In the cuterop arsas of the Sycamcrs sand membsr in nirth-central Texas the
sands are c¢iarse and s.me parts ¢f the member are cenglcmers=tic, and east of the
suterop arsa this member 'is an important scurce ¢of ground water for municipalities
and industries. The Sycamcre dces not crcp cut in Comal County and it is dcudbtful
that such sands are prssent benaath the surface. 4 number <f wells in the Guadza-
lupe River valley in the vicinity «f Spring Branch {(wells 106, 107, 108, 110, and
thers] are deep envugh t. have enciuntersd these sands if they were prasent but
n¢ such sands have been rTeported. N» well lcgs for these wells are available, how-
ever, and n< tests have besn made to determine the probable maximum yield.

The Cuw Creek limestone member consigts ¢f massive sray-white fossilifercus
limestone and has a totzsl thickness o f about 79 fzet. The limestone is h.oney-
cembad in some places mlong the cutcrep but little is kniwn reearding ths per-
maability. of the Ccw Creek where it is deeply buried and prctected from surface
weathering. In well 120, con the suuth bank of the CGuadalupe River nsar Highwey
£81, hcowever, honeycombed rock which yields an ample supply .1 water for domestic
and stzock use was encountered at a depth of 330-280 feet. It is belioved that the
honeyeombed rock is 2 part of the Cow Creek member.

Rebecce Creek Spring (74), § miles n.rthwest <f Hancock, which at times Ticws
as much as 2,000 gallcns = minute, issues from the lower part of the Cow Creek.

The Hensell sand member is compised (f buff-colored argillacecus and calen-
~reous Tine-grained sand containing siticecus and calcarsous gecdes loeslly known
ag "Katzenkcpfe™ (cat heads). There are alsc sandy limestons beds containing
glauccnite which adds a greenish’ tint to the buff cclcer. Within the limited arsa
of exposure in Comal County the contact between the Gl-n Rese and ths Travis Peak
fermations appesars. t. be confurmable and is shown cn plate 5. It is arbitrarily
placed at the tep of the sgréeenish-cclored galuccenitic limestone of the Travis Peak
thati: 1s 1n contrast with the cverlying gray-white honeycumbed rudistid Glen Rose
limestonsg. The fcllowing sescticn was cbserved 2.3 miles nerthesst of the Spring
Branch post office, abeve U. S. Ge.lcgical Survey bench merk R £6 Texas, 1924
altitude 1,036 fest.

12/ Hill, Rebert T., op.. cit. pp. 141-144.
13/ Cuyler, Hebert H., op. eit.
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Alt itude
Thickness top of bed
(feat) (feet)

Glen Rose limestone:
Limestone, massive, hcneycombed, gray-white;
ecntains rudistids 3 10589
Travis Peak formation - Hensell sand member:
Limestene, greenish buff, sandy, ncdular, with
heneyeumb texture; glauconits abundant 22 1086
Sandstcne, fine-grained, greenish buff, calcarscus;
containg white hard sili¢scus gecdes ranzing
in diameter from 1 t¢ 8 inches, locally known as
"Katzenkcpfe" (cat heads) 6 1064
Sandstcne, yellow t¢ buff, calcarscus, ccntaining
large fossil oysters near tops The fussils (Excgyra)
have concentric surfacs merkings of secsndary
silicecus material (beekite) 11 1058
Sandstene, fineg-grained, buff, srgillacecus; cuntains
"ecot heads". Stratified, some pcerly preserved

fyssils 1} 1047
Limestine, hard, buff; ccntains largs fossil oysters

alsc e.vered with beekite like those abuve 2 10457
Covered 7% 10434
Fault 1056
Glen Rese limestcene 1036
Bench mark 1036

The rJcks cf the Hensell member, buff-colcored whers weathered, are prcbably
blue where prctected from weatheringe In wells thz member is known as "the blue
reek™. The member genorsally yields sufficient water fcr domestic and steck use,
but, beceause I its relative low permesbility, large yields prcbably cannot be
developed frem wells cbtaining water from this scurce.

Bvidence ¢f the lack of permeability in the Hensell sand member is shown
by the fact that at lsast tw: feirly large springs (80, 104) issue neer the contact
botween the Glen Rese limsstone and the underlying Hensell send member of the
Travis Peak formati.ne The water accumulates in sinkhcles and in the h.neycombed
rudistid limestcne c¢f the basal Glen Rcse limestcne, which ecvers a fairly large
area in the western part .f Cimal Ccunty and the adjacent part cf Kendall Ccunty.
It flows undergrcund on tcp of the Hensell sand t¢ pcints whers the streams have
cut thrcugh the cintact whence it i'ssues as springs.

Glen Rose limsstone

Thz Glen Rose lim:stune is expossd at the surface in the ncrthw-stern part cf
the ccunty in an asres squal t. sbcut one-half ¢f the srea of the ccunty. The
thickness ¢f the firmaticon rances from abcut 650 feet in the nurthern part cf
Cumal County t¢ sbeout 1,200 (?) feet in the southern part of the county, where the
fecrmaticn has been penetratsd by cil tests. Where thick secticns are expesed at
the surface the Glen Ruse is easily recognized at a distance because ¢f the char-
acteristic terraces ur "steir-step" topography due tc the alteraticn of limestcne
and mors easily ercded marl beds.

For ecnvenienca cf refsrence, the Glen Rose limestene is arbitrarily divided
int. twc parts and is refsrred t. in this repcrt as the upper end lcwer members
of the Glen Ruse limestins. The divisicn: is made at & well-known f:ssil bed
called the Salenia texana zine which c¢ccurs somewhat below the middle of the
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formation. This fossil bed {see section on p. 2L ) has been studied in detail and
has been traced in an area covering several counties in central Texas by Professor
¥. L. Whitney and associates of the University of Texas. It is an excellent marker
because it is easily recognized and several of the fossils in the bed arensot found
elsewhere in the Glen Rose.

The locations of the outcrops of the Saleniz texana zone coincide with the
contact between the upper and lower members of the Glen Rose limestone as shcwn
on plate 5. The following speciss were collected from the Salenis texana zone at
a location 2.9 miles scuth of the Guadalupe River on Highway 281, and have been
identified by the members of the U. S. Guological SBurvey who are listed below the
table. :

1. Orbitolina texana (Rosmer) 13+ GCucullasa sp.

2. Salenia texana Credner 14. Volsella sp.

3. Tetragramma 15. Protocardia? sp.

4, Hemiaster comanchei Clark 16. Neithea occidentalis (Conrad)
5. Enallaster texanus (Rosmer) 17. ¥ieria sp.

6. Frohinnites? sp- 18.. Trigonia crenulata Roemer

7. Leda? (not Lamarck)

8. Panope ¢f P. henselli (Hill) 18. Apporrhais? sp.

9. Homomya jurafacies Cragin 20. Nerinca sp.

10. Arctica medialis (Conrad) 2l. Nerinea n. sp.

. j & "2 = o 3 1A
11. Arctica roemeri {Cragin) S%‘ %;ggg:gﬁapgiegrdndls Roemer

12. OCucullaea cf C.terminalis Ucnrad 24, Porccystis globuleris: (Glebel)

The echinoids listed above were identified by C. Wythe Cooke; the
Orbitclina by Lloyd Henbast; all others by R. W. Imlay.

Glen Rese limestone, lowsr member.- Although alternating limesstones and marls
are characteristic of the whole formation, the lower Glen Rose contains thicker and
more massive limestone beds and is mors fossiliferous than the upper Glen Rose.
With the excepticn of a few small areas, the lower Glen Rose is exposed in Comsl
County only in the area west of the Tom Creek fault. (3ee geologic map, pl. 5)

The basal limestones in this area are composed almost entirely of pcorly pressrved
fossils and have a total thickness of about 100 feet. In the vutcrop area the rock
is honsycombed and sinkhcles are common; in the northwestern part of the county and
tha adjacent part of Kendall County these limestones yield a considerable volume

of water teo springs. Spring Branch Spring, Honey Creek Spring, and Crane's Mill
Spring (see nos. 104, 80, and 35, respectively, on geologic map, and in table of
well rscords), and other smaller springs issue from these basal limestones. At
Spring Branch Spring, however, the water issues at the contact between the basal
ITimestone and the underlying Travis Peak formation. Above the spring messive
fossiliferous limestone forms & c¢liff abodt 25 feet in height. Here the fossils
have bsen partly dissolved from the matrix, leaving a honeycomb mass of moulds of
rudistids, gastropods, and mollusks. MNoulds of the genius Trigonia are especially
abundant. It is believed that the springs ars fed through solutional channels
developed along fractures connecting sinkhcies. In the argas where these limestones
are desply burled bensath younger rocks, no large yields are reported from wells
that penetrate them, and the soluticnal channels are prcbably limited t.u the out-
crop area. : . :

In the extreme western and southwestern parts of the county, particularly in
the valley of Cibolo Creek, the lower Glen Rose is cavernous (see pl, 2}, and a
great deal <f surface water enters these rocks. {p.45 ). which does not return to
the surface as springs in the outerop area of the Glen Rose limesstone. Just south
of the creek, in Bexar County, and in the Leon Springs military reservation, honey-
combed limestone was reported by a well driller at a depth of 199 feet. North of
Cibelo Creek in Kendall County, in the same general area, a cave which caused the
drill to drop a2 foot was found at a depth of 269 feet. At this depth the water
rose 60 or 70 feet in th> drill hole.



PLATE 2

A. Cavern in flood plain
of Cibolo Creek on
0. Weidner Ranch,
holf o mile east of

Highway 281,
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B. Cavern in Glen Rose limestone neor Cibolo

Creek. Rompel
of Highway 28I,

Ranch, 4 I/2 miles east
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Between the basal: limesione- and the Salenia texana 2¢ne, the alternating beds
of limestone and marl ars characterized by casts of large pdstropods and mollusks.
Fossils with originel :shell material are seldom fcund. The casts of the large
mollusks are known locally as "ox hearts™. This part of the section yields very
little water to wells. About 80 feet below the Salenia texana zone is & bed con-
taining the large species of feraminifera Orbitclina whitneyi Carsey, belisved by
some palantologists to be the same species as 0. texana (Rosmer). In somé places
this foussil ocecurs in Quch pumbars as tc form a "sand” which- yields small amcunts
of woter., Oolitic sands in the .lower Glen Rcse yvield as much as 100 gallens a
minute to wells in_the vicinity of Wimberly in Hays Ccunty, but no such horizon
has been found in Cecmal County.

The Baleniz texana zone is associated with scome fine-grained sandy beds both
above and below and is the source of water in some wells and springs. Seep springs
oceur in nearly all the valleya where this ztne is expesed at the surface, although
mest of them disappsar after long dry seascns. In the western part of the county,
however, rocks In this zone ars more permeable and the yield to wells is somewhat
greater. On the Hohmen ranch, e spring (176) yields about 50 gallons a minute
during wet seasons and some water 1s always available in any seascn,

Glen Rosse limastone, upper member.- No unconformity wses observed betwesn the
upper and lower members of the Glern Rose limeatone. Outcrops of the upper Glen
Rose appzar in valleys in the central part of the county, cover most of the north-
central part of the county, and are found at relatively hish altitudes in the
extreme northern part of the county. The upper limestone is comparatively barren
of fossils. Orbitolina texana ocecurs irregularly at five or sixz horizons and a
{few other beds are fossilifercus, but in the upper part of the section no fossils
are found. Ripple merks, cross-bedding, and other manifestations of shallow-water
deposition are common. Water is found in small gquantitizs in fine-grained sandy

.marl and sandy limestone and in beds of fine-grained lcose sand from 1 to 2 feet
thick. The maximum yield for most weter wells in the upper Glen Rose is probably
less than 3 gallons a minuts. : '

The following section includas parts of both the upper and lower members of
the Glen Rose.-

Section measured from fcot of windmill near rénch house at Byler ranch north-
ward to U. 8. Geological Survey bench marl on flat-topped hill. (U. S. Geological
Survey bench mark 12-T; altitude 1,450 feet+.)

Glen Rose limestone, upper momber Feet
Limestone, massive, gray, honeycombed T T 3
Marl, blue-gray «..... I I T T 2
Limestone, massive, honeycombed, forms Drominent . terrace teeiaveesen g
Limestone, Chalky «eeceuenurnincunncor roeooosennanaserssnneneeennss 6
Covaered; so0il moist froem seepage Tttt asere et et bttt e 13
Limsstone, hard, gray-brown, brittle, roughly stratified;

forms terrace....,.................,.............................. .3
Limestone, soft, yellow to gray, nodular, a Tew fossil casts '

in lower PAL L ettt i in s it e r et sttt aarseana st arnacanennnnes 24
Marl, blue, weathers buff; fossils rare e e r s sttt 12
Limesstene, hard,,buff.‘,.,...,..,;,......,.................,..,..... 2

- Limestone, earthy, honeyeombed, grading upward into marl ...
conta1n1ng &n abundances cf casts of large and small mollusks «.... 1
leestone, cross-bedded, sandy; fOImS tErTACE tvseervrrrorvsrnesnens
b s O S
Limestqne, hard, Brittle; fOrmS LerTACE vosrereerernnsamanonersonses
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Rose limeston=, upper member -- Continued

Limestone, hard, brittle; fOrmS LOrIace teetveerestioersnsssevsncarasan
Limestone, irregularly bedded, honeycombed ssuvevercveriesenarssnrnyares
Limsstone, earthy, in B«inch Heds sevrsversnsiininrresiiiiisrivrnenirans
Marl, blue; weathers DUl seseeernserncassssarsssnsrvessavace-negroarsa

Limestone, hard, 2-inch to 4-inch £lags eeerrecraniesisrincserrsrarrinae,

Marl, Platy ql'lfclQI-'-ICl.c-'l‘.l@,l_’.v,'ll‘lillIi_phll..,lloottoilcgccnj;
Limestonz, gray-brown, crystalline, composed of fossil fragments ...,

Marl, platy L N N N N N N E RN NN

Limestone, gray-brown, crystalline, fossil fragments sevesaonvcsrponean
Marl .‘..U..._..'.Cf.l---,.0.'!0.‘.".'ll".._‘.."l'ﬂ...l.!l..l’..‘l‘._’.".

Limestone, light gray, Z«inch flagsbnnes R R I N N N X K]

“Marl R N,

Limestone, gray, 2~inch f1agstones seesessssvororssroroppotusssonsonssse
Marl, platy Qil&!lgonuoulto!ocol---.!o.oonp-u-nnuo!ll-nac.g..'---a-o;-v
Limestone, blocky with rectangular fracture, scme thin flagstones .....
Marl, With thin beds cof limestone R N N I NN
Limestcne with an abundance of small fossils (Leda? SE') that lock
like wheat sceds. Usually fOorms prominent teITACS sescessrcsssnrssany
Limestone, foasiliferous, honeycombed es:repsversrrcesrrisrasrecsarenas

Rose limsstone, lower member

Marl, fosgilifercus, fine sandy, containing Salsnia texana.

Credner, Hemiaster sp., Porocystis spe, Nerineas sp.,

Orbitolina texsna Roesmer, and casts of large mellusks.

Scurce of sc2ep springe in valleys seseveecsroarocvisersnrsnsriarsyaca,
Limsstcne, irregularly bedded, with gan sbundance of peorly

preserved FOSSIlS erraearvsrrentrerrerasssatsaarsnssnananpssnrsrrrrnsd
Marl, fine sandy, scurce Of seep springs.-in vElleysS eeeerrepsprarnnsnass
Limestone, pecrly stratified, porcus; nodular stTUChUYe eevesesessesses
Marl R R R N I I R I I e
Limestone, messive, Sandy scoseevrrnsesstsegoctvarneansarssrssopsnonses
MAEL e et tnreraassanoasnntsessstososnansasanncass srasseaasnrsagesngans
Limestene, hard, buff; fOrms LerTace sevesa i innenttassasssarersnarsasns
MAT] egveemvsrovenceetocsttavasossasnerans R R R AR Y
Alternating marl and.limestone with casts ¢f 1arge MOLLUSKS «evverrens,
Limestine, hard, £lag@y seecv rreorsntenrsasorssossnssntesercnersarnsnssne
Marl .........................a‘.a......,........,.......,‘..,.‘,......;_...
Limestcne, hard, buff; porcelanenus texture; fOrms LETTECE sessasrassns
Marl with casts of large mollucks ("0X hearts)eeesiversvsreasnrnsores
Limsstone, hard, porous, fossilifer.ve, massive, containing

Orbitoling whitneyl CarSey «. e e v et vrnsasnasasassannsossvoesnay

Marl, fing sandy, buaff and blue; cortaius abundance of
OrbitUlina t@xana L N R A R R R I I N R I S I T PP
Coverad. Bread grassy Valley seees.erioscaresiesansasoscosrsnssronsans
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Fredericksburg group

" The Fredericksburg group includes the Walnut clay, the Comanche Peazk limestone,
and the Edwards limestone. The three formatlonsg are sghewn as a singie unit on the
geologic map. The Kiamichi fermaticn, the uppsrmost member of the group, is absent
in Comal Cognty- .

Adkins ;@/ hes offered the followingz opinion regarding ths classification of
the formations in the Fredericksburg group. -

"Although in this discussion the Fredericksburg is divided
int> the ususl conventional formsticns, it is the writer's
opinion that all formations in this greup should bs sup-
pressed and ¢nly the facies used. Hewever, & decision on
this procedurs can be reached only after the zonation is
better known and the mesning of the term 'formation’

- better clarified™. - .

Hydrologically, in Comal County, the Comanche Pesk and Edwards limestones may
be regarded as a single unit. '

Walnut clay

The Walnut clay, the Lovest fdrmation of the group, lies conformably on the
Glen Rose limestone and marks the changs fram the alternating marl and limestone
of the (len Rose to the thick, massive beds of the Comanche Feak limsstone and
the Edwards limestone. : : < : '

The typical Walnut clay of central Texas includes a buff-colered sandy clay
or marl céontaining a comparativzly large fauna characterizad by an abundance of
Exogyra texana Roemer. In Comal County such beds occur only in the northeastern
part of the county-near the Hays County line. Westward the formation becomes
thinner and less fossiliferous. In most places in Comel County-1t 1s represented
by a hed of sandy marl froem 3 to $ feet in thickness, which contains small white
nodules of calcareous material and a few scattered specimesnts of Exogyrz texana.
In some places the formation is only a faw inches thick and fragments of E. texana
can bz found only by diligent searching. The presence of E. texana-in the marly
beds of the overlying Ccmanche Peak limestone makes ths exact position of the
Walnut clay uncertain, particularly in Taulted areas. The Walnut clay may yield
small amounts of water %0 some wells in Comal County whers the marl is sandy, but
such oceurrences are prehbably rare. ] -

Comanche Peak limestone

The Comanche Peak limestone appears to lie conformedbly upon the Walnut clay.
The range in thickness in Comal County is from 20 to 55 fzet but the thickness
in most places is about 40 feet. It is composed chiefly of hard gray-white
massive limestone, but in some places beds of marl containing Exozyra texana occur
in the lower part of the formation. The sinilarity of these beds to the Walnut
clay makes it difficult to define the lower limits of the Comanche Peak limestone.
Alomgithe Guadalupe River upstream from Hueco Springs, (pl. 3), the basal Comanche
Feak is composed of messive, honeycombed caprinid limestone. The most distinguish-
ing characteristic of the formation in Comal County is thz pressnce of secondary
crystalline calcite in the form of nodules and veins. Heneycomb structure is
usually asscociated with bicstroms containing caprinid and other fossils. Well
driliers do not distineuish the Comanchs Peak from the Edwards.

14/ Sellards, E. H., Adkins, W. S., and Plummer, F. B., The geology of Texas:
Univ. Texas Bull, 2232, p. 323, 1932.




PLATE 3

A. Rudistid limesfone in
Comanche Peak limestone
in Gugodalupe River canyon.

B. £dwards and Comanche
Peak limestones in
Guadalupe River canyon
just above Hueco Springs.
Lower part of cliff is
Comanche Peak limestone.
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Edwards limestone

The Edwards limestone lies conformably upon the Comanche Peak limestone. The
thickness of the Eawards in Ccmal County has not been accurately determined but it
probably ranges from 350 to 500 feet. The outcrop area is mostly in the south-
gastern part of the county. The areal distribution is discussed in more detail
and in relation to faults under the heading of structural geology (pp. 29 to 33),
The Fdwards is composed almost sntirely of herd, massive limestones that are
extensively honeycombed. The most distinguishing characteristic of the formation
is the vecurrence of flint nodulses renging in size from small pebbles to irregu-
larly lenticular-shaped masses ag much as a foot in diametsr. Flint is not found
in any other Cretacecus strata in Comal County. The flint is not uniformly dis-
tributed in the Edwards but occurs at a number of horizons. No flint is found at
the base of tHe formation.

Shale or clay lenses up to 40 feet thick {see log of well 266) occur irre-
gularly in the Edwards but are extensive enough to retard the downward movement
of water in some areas, so that the water table 1s temporarily perched in these
~ areas. Well 208, dug t¢o a depth of 90 feet in the Hdwards limestone on the R, J.
" Haug ranch, 5 miles west of New Eraunfels, overflows during wet seasons, whsreas
water levels in deeper drilled wells in the same area and at approximately the
.same altitude are from 300 feet to 400 feet below thz land surface. Well 258 is
not ln uss, prebsbly because of failure in dry seasons< The Servtex Company re-
ports a bed of clay 10 feet thick at the bottom of their guarry in the Edwards
limestone, about 9 miles southwsst of New Braunfels. Some of the clay beds
reported by drillers may be old caves that have been filled with mud.

In contrast to the brittle crystalline material of most of the Hdwards lime-
stone, a white chalky limssteone 15 to 20 fest thick, very similar in appearance
to the Austin chalk, occurs in the upper part of the Edwards. Samples from an
puterop 6 miles northeast of New Braunfels were examined under the microscope by
Frank E. Lozo, Jr., 15/. They contained an sbundance of ostracods and reef-
forming organisms but very few foraminifera. Chara seeds were also reported.

The most complete section of the Edwards limestone compiled during the Comal
County investigation is given in the field description of a core test drilled by
the Corps of Engineers, U. S. Army, 5 miles north of New Braunfels. (Pl.5 end well
401 1n table of drillers' logs), No clay or shale beds are reported in this
section. Most of the limestonss are porous and many cavities from 1 to 3 feet in
depth were found.

The land surface in the outcrop arsa of the Edwards limestone is charuacterized
by gentle siopes pitted by sinxkholes that range in size from small openings to
depressions 15 to 20 mcres in extent. In the vicinity of the main streams.the
slopes are precipitous. The Edwards, togsther with the Comanche Peak limestone,
forms ths walls of the Guadalups River canyonsabove Hueco Springs.

Washita group
The Washita group in Comal County includes the Georgetown limestone and the

Grayson {Del Rio) shazle of lower Cretaceous ag= and the Buda limestons of upper
Cretaceous age.

15/ Personal communication,
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Gﬁvrgetuwn limestone

- Present cutercps of Gecrgetown limestine ceeur only in a belt frem 2 te 6 o0t
miles wide lying between the Cimsl Springs fault and the Bat Cave fault where the
formation is exposed in an irregular pattern. .

After the Edwards limestons was deposited, a part of the surface of the
Edwards was elevated above the level of the sea and was subjected to erosion.
During this peried some of the upper part of the Edwards was removed and s part
of it became honeycombed and probably cavernous as a result of solution by fresh
water. When the Edwards was submerged again, the encromching Georgetown sea first
filled the valleys in the partially dissected surface of the Edwards and later
covered all of the present outcrop aPea of the Edwards limestone in Comal County.
At present all of the Georgetown limestone south of the sgcarpment is covered by
younger formations. The extent of the disconformity between the Georgetown and the
Edwards has not been fully determined, but it is generslly recognized that on the
broad uplift known as the San Marcos arch (see pu~32 ) the eguivalents cf the
Kiamichi ¢f the Fredericksburg group and the Duck Creek, Fort Worth, Denton, Waco,
and Pawpaw formations of -the Washita group are either absent or are represented by
comparatively thin beds. The formetions mentioned above are describad by Hduini:s
Adkins ;_/ togother with provisional zonation of the fossils found in them.

The importance of the disconformity in relation to ground water lies in the
probability that ths high permeabllity of the upper part of the Edwards, now buried
ben=ath succeeding formstions in the area south and southeast of the Balcongs
sscarpment, may have been csused by solution during the intsrval indicated by the
disconformity. Some drillers, particularly in the San Antonio ares, are careful
to cement casing in the Georgetown limesione before drilling into the Edwards.

- Experience in that area has shown that, if the well 4s drilled into the Edwards
bafore attempting tc eement the césing, it is sometimed necessary to mix rags,
eotion hulls, ete., with the mud to shut off the water long enough to allow the
cement to set. As a result of this procedure a considerable part of the notential
yield of the well may be permanently lost.

In the 'raport cn the San Antonio ares by Livingston, Sayre, and White ;z/ ,
a line of demmrcation 1s shown between water of zood quality and water of poor
quzlity which is believed to be the gulfward limit of free circulation of ground
water in the Edwards limestono

Soluticn cavitios:at.unconformable contacts and their rolationship to the
eirculation of ground wrter in limestcnes have been recognized by Fiper 18/ in
Tennesscee and by Nye 19/ in New lexico.

16/ Adkins, W. S+, The geology of Texns, Vol.,l,.Stratigraphy: Texas Univ.
Bull. 3232, pp. 359-386, 19Z2. .

17/ Livingston, Penn, Sayre, A. N., and White, W. N., Water resources of the
 Edwards limestone in the San Antonio area, Texns: U 5. Geol Survey Water-Supply
- Paper 773, pl. % and p. 104, 1936.

18/ Piper, Arthur M., Ground water in north—cantrdl Tennessee: U. S, Geol.
Survey Water-Supply Paper 640, p. 74, 1932.

19/ Fiedler, Albert G., and Nye, Spencer 5., Geology =nd pround—WatPr
_ rescuxces of the Roswell artesian basin, New Mexico: U. S. Geol. Survey Water-
' Supply Paper 639, p. 83, 1933. '
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The thickness of the Qeorgetown limestone in the outcerop arez in Comal

County seidom exceeds 10 feet, but in wells the thickness reported by
drillers is from 40 to 50 feet. This is measured as the thickness between the
last ¢ciay bed in the Grayson {Del Rio} shals and the appearance of water,
presumably in the top of the Edwards limestone. The Georgstown appears to be
confurmable with the Grayson {Del Rio} shale above it. In many places there is

an atundsnce of well-prescrved brachiopods of the species Kingena wacoensis
'(Reemer) in the thin merly beds at the top of the formation. These beds are about
2 feet thick and grade downward into massive limestones that weather to a buff
eelor. In some places the limestone has a brittle procelaneous texture similar
t0 sone beds in the Buda limestone. In ths lower beds the fossil oyster of
the genus Alectryonia, an oyster recoznized by the zigzag pattern on the margin
of the shell, is fairly asbundant., In many places however, it is difficult to
distinguish the Georgetown from the Edwards.

The Georgetown limestone is not water-bearing in Coémzl County. It serves as
ono of the upper cenfining beds in the artesian ares of the Edwards limestone.

Grayson {Del Rio) shale

Like the Georgetown limsstone, the cutcerops of the Grayson shale are confinsd
"to the belt between the Comal Springs fault and the Bat Cave faudt, in maeny
places occurring in isclated patches in depressions in the Edwards limestons;
The Grayson appzars to lie conformably on the Georgstown limestohne.

In the cuterop area the thickness of the Grayson shale ranges from a knife
edge to about 30 fest; in wells it is usuaslly reported as 40 -fzet thick.

In Cumal County the CGrayson is predominantly a marl. It weathers to a buff
color at the surface but drill cuttings arse usually blus, Geologists and
drillers alike look for the characteristic fossil Exogyra arietina (Rosmer), an
oyster having a shell shaped like a ram's horn, This fossil is particularly
abundant in the lower part of the formation and in some parts of the formatim
are cemented togethsr te form beds of limestone 12 to 18 inches thick. The
Grayson is probably the most impermeable fommation in Comsl County and many
surface reservcirs or "tanks" for stock use are constructed in thd cuterop ares
of this formation. : '

Upper Cretacecus series
C:manche seriss (Continued)
Washita group (€ontinued)

Buda limestone

The Buda limest.ne is believed to iie conformably upon the GraySOn shale
but there are few good exposurss of the contact bstwoen the two Tormatlons. -
Thz thickness of exposed secticns lying north and northwest of the Comal Springs
fault does not exceed 30 feet. In wells south and southsast of the Comal
Springs fault, (see logs of wells 392 and 395) thicknesses of 42 feet and 70 feet
have been reported. In many places in the outcrop area low brushy or wooded
ridges are covered by boulders of Buda limestone which extend out on to the slopes
of the underiying Grayson. The Grayson becomes mere Or less plastic when wet and
emall landslides cause the cverlying beds of the Bude to give way and to break
up into boulders.
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The greater part of the Buda as observed in Comal County is hard and brittle
and has a porcelaneous texture. Its color is gray, yellow, and red and in most
places it is speckled with small spots of darker-colored rock reported to be
oxidized glauconite. Some of the cuterops of the Bude are honeycombed but the
formation is not known to yield water to wells in Comal County.

Gulf séries

The Gull series is represented in Comal County in ascending order by the
Eagle Ford shale, the Austin chazlk, and the Taylor marl and its probable age
equivalent, the Anacacho limestone.

Eagle Ford shale
The Ragle Ford shale, lowest formaticn of the GuLf series, lies unconformably
on the Buda limestuone of the Comanche serisés: It is found at the surface only
bstween the Comal Springs fault and the Bat Cave fault. ’

According to Stephenson 20/, "The Upper Cretacecus or Gulf series of Texas is
separated frum the Ccemanche series below by an unu‘nfcrmlty which certalnlj Te-
presents 2 considersble interval of geclogic time™.

In Comal County there sppears to be no discordance in dip between the Eagle
ford and the Buda but in some places the Buda is very thin. West of the road
batween Highwey 46 and the Hueco Springs road the Eagle Ford apprars t.: rest
directly upon the Grayson, but the Buda may be obdcured ‘by land slides in th;
Grayscn and by complex faulting.

In most places in Coumal County the Bagle Focrd shsle is about 30 feet thick
and 15 compCsed of sandy yellcow clay. The black clay or lignitic facies is notb
conspicicus at ths surface but is nearly always reported in well loss. Gocd
expusures of the Eagle Ford are found alcng the cld Austin Post Road east of New
Braunfels, near the Hays County line.

The Fagle Férd is nct a water-bearing formation in Comal County.

Austin chalk

In Comal County the Austin chalk lies unconformably on the Eagle Ford shale.

LY -y

This wide-spread uanconformity has been described by Stephenson.

Accurding te drillers' logs, the Austin chalk is 135 t¢ 150 feet thick in
the area scuth ¢f the Comzl Springs fault. In the outcrop erea between the Cemal
Springs fault and ths Bat Cave fault only thin remnants are found. Hsre it is
‘a nearly white chalky and fossiliferous limsstone and its-tharacteristic appear-
ance is fairly uniferm frum top te buttom. ERemnants of the fermation crop cut
ncerth of the Comal Springs fault in the vicinity of Bracken, along Highway 36,

6 miles ncrthwest of New Braunfels, and &lsc saest of New Braunfelss South cf
the fault the Austin is sxposed in the beds ¢f Cibele Cresk and the Guadalupe
River.

20/ Stephenson, Lloyd W., Uncenformities in the Upper Cretacsous series of
Texas: Am. Assce. Petroleum Ge logists Bull., vol. 13, pp. 1323-1334, 1929.
21/ Stephenson, Lluvyd W., op. cit., 'p.- 1328,
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The fTormaticn is not generally prolific as an aquifer. Eight wells recorded
in Cemal County are lmown to draw water from the Austin chalk. One of these (well
246 at Hunter, flows a small strsam during wet seascvns. Scome of these wells
yvield water with a hydrogen sulfide cdore In most ¢f the arsa where the Austin
¢halk has been uncovered, surface and ground water have begun t¢ dissclved the
reek. TFairly large sclution cavities were observed along Cibole Creek, just above
the bridge cn U. S. Highwey 81 '

Anacacho limestone and Taylor marl

According to Stephenson 22/ the Anacacho limestone and the Taylor marl are of
the same age, and the limestone facies of the Anacache west of San Antonlo merges
with the marl of the Tayler in Comal County. Typical exposures of Taylor marl are
found in the eastern part of the county. In the western part of the county the
Anacacho limestone also contains marly beds but limestone teds are absent, Only
small nodules of lime remain. - '

Stephenson §§/ also states that both formationsg lie unconformably upon the
Austin chalk and describes twe secticns that were cbserved at the contact.

According to the drillers' logs of wells 395 and 419 the Taylor and Anacacho,
considered as a unit, has a thickness of about 300 feet. Neither the Taylor nor
the Anacacho is found in any part of the area north anpd nerthwest of the Comal
Springs fault. Southwest of New Braunfels, below the escarpment, a few wells are
believed to draw water from the base of the Taylor and Anacacho, where from 0.5
tc 2 feet of sandy lims or gravel has been reported. This sand or gravel may be
fed through the cavernous limestone in the upper part of the Austin chalk. The
spring (no. 38) on the Altgelt farm 2% miles southwest of New Braunfels may be
from this source.

-

Tertiary (?) system
Pliocene (?) series

Uvalde gravel

The Uvalde gravel oceurs only in small remnants on hiiltops. They are
effective in retarding erosion in the same manner that ballast protects a rail-
road track. BEeczuge of the smuall size and thickness of ths outerops and the
topographic position which permits the water to séep onut rapidly, no water is
obtzined from wells in the Uvalde gravel. '

2&/ Stephsneon, L. W., Stroatigraph’c relations of the Austin, Taylor, and
cquivalent formations in Tesas: U. 8. Geol. Survey Prof. Papsr 186, pp. 118-146,
1937. '

23/ Stethenson, L. W., 9p- cit., p. 136,
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Quaternary system
Pleistocene series

Leona formation

The Leona formaticn is composed of limestcne gravels, sand, and clay
arranged in terraces by the present streams in their valleys. The terraces
overlie all formaticns crossed by the streams and the formation ranges in
thickness frem a knife edze to a maximum of 65 feet {ses driller's log of well
420). The formation is found mainly in the valleys of the Guadalupe River and
Cibolo Creek: In the valleys above the escarpment formed by Comal Springs fault,
ths Lesona fills old abandoned meander channels and is rarely used as s source of
water, probably because of leakage into underlying rocks and drainage inte ths
streams. However, one dug well 50 feet deep (well 246), 134 miles southwest of
New Braunfels and in ths valley of the Cibolo, has served more than 50 yzars
without failure.

Beslow the escerpment and between the Guadalupe River and Alligator Creek,
the Leona formstion overlies the relatively impervious Taylor marl and provides
a dependable ground-watsr supply for a ccnsiderable number of families. Failures
in this area are unknown, however, attempts to pump large volumes of water for
irrigation have been reported. The log of well 420, 3 miles northeast of Now
Braunfels, indicates the kind of material encountered in the leona. Depth-to-
water m2asurements indicdte that ncrmally not more than 16 feet of this material
ig saturated with water, Because of this fact, attempts at irrigation on a
large scale would probably be unsuccessful.

- Structural geology

Faults

Major faults.- In Comal County the development of ground-water reservoirs,
particularly reservoirs in the Edwards, Comanche Peak, and Glen Rose limestones,
and the position of the main channels of movement of ground water are closely
related to a system of faults in the Balcones fault zone. This zcne is 20 miles
wide in places and extends trom near Waco southwzat through Comal, Bexar, and
Medina Counties into Uvaldzs County. The faults are roughly parallel, and in
Comal County the zons includes seven major faults that trend in direcctions
ranging Trom S. 45° W. to S. 60° W. In the following paragraphs the major faults
are discussed in the order of their occurrence from southeast to northwest. (Ses
geclogic map and crcss-section.) :

The most conspieious fault 'in the zone forms the escarpment ssparating the
Coastal Plain from the Edwards Platezu, and is here designatzsd the Comal Springs
fault. The fault enters the sastern part of the county nser Hunter, passes
threugh Landa Park et New Braurniels, and continues westward through Bracken near
the scuthwestern extremity cof the county. Comal Springs issuecs from fissures =i
along this lault. At some places along the fault the Taylor marl is bhrought in
contact with the Edwards limestcney indicating the possibility of a stratigraphic
displacement of 400 to 600 feet. North of this fault, water in the Edwards lime-~
stone occurs under water-table (unconfined)} conditizns and is of good chemical
quality. Scuth of the fault the Edwards is buried to e depth of several hundred
feet; the water in it is under artesian pressure.and is highly mineralized.
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The second major fault, called the Huecc Springs fault in this report, enters
the eastern boundary of the county about a mile north of the Comal Springs fault,
crosses the Guadalupe River at Husco Springs, about 2% miles north of Comal
Springs, and continues westward across the westward boundary of the county about
4 miles north of Bracken. Structursl relations along this fault are complex.
Whers the fault crosses Highway 46, between wells 227 and 390, the rocks at the
contact are crushed into a fuult breccia and secondary calcareous material fills
the spaces betwsen the beulders. From this point to the river the rocks dip
northezstward toward the river at the rate ¢f about 200 feet to the mile. On
the emst side of the river, opposite Hueco Springs, the fault has brought rocks
of the (eorgetown limestone, contuining an abundance of spacimendr of the fossil
Kingena wacosnsis, in contact with beds countaining Exogyra texana, probably of
Walnut age. It is difficult, howsever, to determine the amount of displacement
along the fault because of the thinning of the displaczd formations and the
unconformities between them. {See p. 25 ). Morecver, there is possibility that a
part of the apparent displacement is due to the collapse of roofs of former
caverns in the Edwards limsstone. (See pp. £52tc 33). In most of the area but.
between the Comal Springs fault and the Husco Springs fault, the Edwards lime-
stone crops out, and an adequate supply of good water for farm and ranch use may
be obtained rrom wells.

The third fault, called Bat Cave faulty enters the eastern boundary of the
county about 2 miles north of the Comal Springs fault, cresses the Guadalupe
River about 2 miles north cf Hueco Springs, and crosscs the western boundary of
the county 5% mites northwest of Bracken in the viecinity of Bat Cave. Hast of
the Guadalupe River this fault forms the scuth side of a downfaulted blouck or
graben in which a narrow wedge of younger rcecks apprars batween outerops of
Edwards limestone. Actually the graben may be a slump Or valley sink produced
by the collapse of a former cavern in the Edwards limestcne, which lowered the
younger rocks below the lsvel of the Edwards limestone, thus proteecting the
fallen blcek from eresicn. In the western part of the ccunty where the faulting
has brought the upper member of the Glen Rose limestone in contact with the
Edwards limestcene, the displacement is estimated ¢ be about 300 feet. A hole
driilied to a depth ¢f 500 feet ¢n the Dietz Eanch abcut 300 feet ncrthwest of
well 386 is belleved tc have pagssed through the fault plane. Nermally plenty of
water 1s available in the Edwards at this locality, but this well failed to
enccunter any water. The dry hcle ma& be due to the presence of relatively
impervicus pulverized rcck which was ground betwoen the twe walls of the fault in
the process of mevement. Ancther possible explenation is that the underground «.. @
channels at this point have been £filled with mud carried in by infiltrating sur-
face waters. The Bdwards limestons is exposed at the surface over mest ¢f the
area betwoen the Huecc Springs and Bat Cave feults and together with the under-
lying Ccmanchs Peak limestone is thiek sncugh to transmit large velumes of water.
Farm and ranch walls in tho ares obtain adequate supplies from the limestcnes.

The Teurth or Bear Creek fault cresses the Guadalupe River abcut a mile
scuthwest of Settler. From that peint it can be traced more or less con-
tinucusly scuthwestward tc Bezr Creek and thence to Cibole Creek at the west
beundary of the county, whers it was observed abcut 6 miles sruth of Smithsen's
Valley. The fault has less displacement than “he three already menticned. Bet-
weesn the Bat Cave and Bear Cre=zk faults, the thickness of the Edwards limestcne
has been considerably reduced by ercsion; and in the dseper valleys, the streams
have cut thruugh beth the Edwards and Comanche Peak limestones into the upper
part of the upper Glen Rise. The Glen Rese limesstune within this bleek ig
belizved to dip scutheastward and generslly is at a higher level than the water
level in the Edwards and Cunanche Peak limestones scutheast of the Bat Cave fault.
Thus the gr.und water in the Edwards lim~stine between the Bat Cave and Bear Creek
faults tends t¢ drain toward the block southeast of the Bat Cave fault. This is

-’
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indicated by the fzilure of s.ome wells such as wells 162 und 429, to obtain an
ddcquLte suﬂbly of water for ranch use frfm thﬁ Edwards and Cgmanche Pesk lime-
stung

The fifth majorlfaultvor Hidden Valley fault erosses the Guadalupe River nsar |
the lower end of Hidden Valley and thence continues scuthwsstward across the county
to a point on Cibolo Creek about & miles east of Bulverde. The average displace=
ment of the strata along this fault is- sstimated to be about 200 feet. Betwesn
the Bear Creek and Hidden Valley feults, the Edwards limestone is still’ thinner
and the areas of upper member of ths Glen Rese limestones exposed at the ulf;ce
_are s%ill larger than they are between the Bat Cave and Bear Creek faults. It
is believed that most wells in this area must penetrate strata below the Edwards
and Camanche Peak limestones to gbtain sufficient water for ranch use.

. The trace of the sixth major fault or Tom Creek fault passes about helf =
mile south of Hancock, in the eastern part of the-county, snd thence crogses the
county in a fairly straight line which passes about a guarter of a mile south of
Smlxhgon s Valley post office. Tom Cresk follows the trace of the feult for \
about 5 milss between Hancock and Smithscn's Velley. In the ares between the

‘Hidden Valley and T¢m Creek faults, the upper Glen Rose limesione covers most of
the surface,. and the Edwsrds and Comahthe Pealt limestones are found only as caps
on the higher hills, Along the river, small areas of lower, Glen Rose limestonse
sre exposed. In this area conly small yields are reported from the upper snd
lowsr members of the Glen Rose¢ limestone, but satisfesctary yields have been

- obtained from deep wells (a3 in well $2}.in7the Pearsell formation.

_ The seventh fault, called the Spring Branch fault, in this paper, is r=ally
twin faklts that are probably cosdtemporansous and are clescly related to each
other. The trace of the first one was .bsorved about 2 mile north of Fisgher's
Store, and from this point‘it extends gouthwestward to the Guadalupe River. The
gecond part of the fault is about 1% miles north of the first and. extends in the
same genoral direction about 2% mlles gach way frem Spring Branch post office
The maximam alspquGmant along thess faults is probably in the magnitude of 500
fest. Ia most of the arsa between the Tom Creek und Spring Branch Taults the
lower member of the Glen Epse limestone is exposed over the grester part ¢f the
area, the upper member oceupying oanly the arzas of higher altitude. The Spring
Branch fauits mark the southeasgtern limit-of the outerop of the Travis Pesk for-
mation in Comal County. North of the Travis Pedk asrea tha lower mamber cof the
Gien Rose occupies the valleys and the upper member the more eleovated aress.
Water for domestic and ranch use is obtained from wells and springs 1n the lower
membor of the Glen Ress limestone and in the ?&arsall fOrmatlon.

Minor faults and foldg.- There are many minor faults'parallel te the trend
of the major faults, some of which have not been positively identified because
cf the lack of horizon marksrs in the area in which they oceur.  Other small
fanlts diverge from the majer faults, notably east and northeast ¢f New Braunfels
and in the vicinity of Bracken and Selma. Near Bracken there is evidence cof
folding snd faulting in & direetion mcre or less transverse ¢ the trend of the
major faults. These structursi resgtures appear to have had scme effect upcn the
direction of the movement of w:isr in that area. (See p. 55 )

" Cazuse of faulting.- Indiviaual feults in th Balcones fault zone seem to be
definitely related to sach othur in erigin becasuse of the rcughly parallel pattern.
Most of them are ncrmal faults with Gownthrow tc the scutheast, and they are
generally regarded aas hav1ny been caused by the gradual sinking of the Coastal

Plainy with reference te the Llanc uplift. Stephenscn Eé/ has p01qted cut,

%3/ Stophonson, L. W., Structurnl fcaturcs of the Atlentic end Guif Coastal
- Plhln Geol Soe. America, ﬁull Vol. 39, p- 899 1928.
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however, that unlift may have occurred as well as sinking., Foley 25/produced a
group of faults similar to the Balcones faults in labhoratory materials by
applying tensidonal forces. ’

Ape of faulting.- The age of the faulting along the Balcones fault zone has
not been accurately determined, but it is believed that faulting may have occurred
from early Cretaceous to Recent geologic time. BSayre 26/ states that in Medina
County the faults are believed to be late Pliocene or early Pleistocene, though
possibly early Pliocene or Miocene in age. Bryan gz/ has presented evidence to
show that there have been three movemsnts along the Balcones fault zons at Waco,
Texas, the first during early Cretaceous, the sscond during Goorgetown, and the
third during very Recent time.

The Comal Springs fault extends the length of the county, through New
Braunfels, causing a bold escarpment with an extremely youthful appearance.
The escarpment scems to havs buoen only slightly ercded as though it might have
been formed very recentiy. This appsarance may be deceptive, however, as much
of the Bdwards limestone has been removed internally by solution of infiltra-
ting waters instead of by external erosion. None of th® other faults in Comal
County retains this youthful appearance because the escarpments hava boen re-
moved by erosion. However, as prsviously stated, rapids are found in the
gusdalupe River at nearly every place that a fault cresses thoe river. {%ee pl. 1).

]
. Other structural features

San Marecos arch.- One of the older structural festures ¢f the area is the
broad San Marcos arch, which was pointed out by Stephenson §§/ in 1928 and was:
later named by Adkins £9/. The axis of this arch extends southeastward from
the Lluna uplift through San Marcos in Hays County and thence follows the cource
of the San Marcos River toward Gonzales in Gonzales Ccunty. In Comal County the
results of this uplift are seepn in the thinning or absence of sediments that
normelly occur between the Bdwards limestong and the Taylor marl. Toepographic
expresgion cf the arch is lacking ¢r Is obscured by the more abrupt movemonts of
the Balecones fault zonc.

In addition to the deformation related tc faults of the Balccnes foult zone,
a large numbsr of small faults and steop dips are definitely relatéd to sinks
and probably bear no relsaticn to deogp-seated crustal movements.

Regiuvnal dips.- The regicnal dip of the Cretaceous rocks con the Fdwards
Piateau is generally accapted to be about 15 feet to¢ the mile in & southeasterly
directicn. In the Ceastal Plain the dip sieepens considerably, particularly at
denths where the seaward thickening of the younger formaticns has talken place.

25/ Foley, Lyndon L., Mechanies of Balcones and Mexie faulting: &m. Assce.
Petrcleum Geologists Bull., wel. 10, pp. 1261-128%9, 1%26.

ag/ Sayre,Albeptr Helsen, Geclegy and ground-water rescurcss of Uvalde and
Medina Counties, Texas: U. 5. Geol. Survey Water-Supply Paper 678, p. 29, 19%6.

gz/ Bryan, Frink, Recent mcvement zlong the fault of the Balcones systemn,
MecLznnan County, Texas: Am. Assoc. Petroleum Geologists Bull., vol. 17, pp.
439442, 1835. JZew also vel. 20, p. 1357, 1936.

28/ Stephensen, L. W., Structural features cf the Atlantic and Gulf Ccastal
Flain: Geol. Scc. America Bull., vol. 39, pp. 887-889, 1928,

_— 29/ Adkins, g. S., Gecleogy of Texas, Vol. 1, Stratigrephy: Texas Univ. Bull.
32, p. 266, 1932, . ) .
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In Comal Ccunty, huwsver, as = result ¢f crustel defurmaticn, there are many
departures from the regivnal dip. In the vicinity of faults, the dips asre likely
te be abnurmally steep. Stephensun gg/‘cbservad a perceptable nérthwest dip in
tha Austin chalk and Taylcr merl cn the Guadalupe River about 2 miles scuth of
the Cumszl Springs Tault.

In addition %< these local irregularities, in the sastern part ¢f the ccunty
thers is & rather general stespening <f the dip <f the rocks eastward. For
example, the tcp <f the Glen Ruose limestcns crops cut in the small valleys con the
sast side of the Guadalupe River at an altitude of aboyt $00 feet. In o number
of wells @ast of these vallevs, the Edwards limestine is found in wells at con-
siderable depth. In well 422 a limestone reported as Edwards limestone (but
probably Comanche Feak) was found at a depth of 482 feet cr at an altitude of 374
fest. This indicates an eastward dip «f at least D26 feet in about 5 miles or:
m¢re than 100 feet t¢ the mile.

L] ‘ B

Sinkholes.- The s.lution of limestone by ground water may result in the -
devalcpment of largs caverns. If such a cavern bseomes s large that the recel
ie nut able t¢ suppert its cwn weight, the rocf will ccllapse, leaving g large
hele or pit in the surface of the grcund. These heles may be mere or less round
or elongated ¢r irrsgular in shape, dspending wn the shape of the cavern. Larce
sinkholes with vertical walls were nat found in Comal Ccunty- A very Pfew, ranging
from 5 tu 15 acres in arsa, arc circular and have gently slcping sides, suggesting
that ccllapse kept pace with undermining. After heavy rains they are likely tc
hold water for several weeks. Smaller and less conspicucus sinkheles are mers
numerous and de not held water.

Meny ©f the sinkhceles in the HEdwards limestone in Comal County ere Tilled
with Georgetown limestens and Greyson shale. In some places, the Gecrgetuwn is
completely covered by the Grayscn so that only the Grayscn appears to be in
centact with the Edwards. Because ¢f the lack ¢f c¢bservable bedding plenes, the
dip <f the Graysvn shale in the sinks cculd not be determined. The Gecrgetown
limestone gonerally dips steeply toward the esnter f the sinke. The Edwards
limsstong «n the perimeter ¢f the sink may clso dip toward the sink or may be
faulted. These f:ult lines are usually curvilinear and ¢ften transverse to the
trend of major faults. Cn ths basis of these .bservatiuns it is assumed that
g.ne of the caverns c:llapsaed aftsr the Georgetown wes deposited.

Apparently such sinks or slumps are not unusual in Texas. Dumble 3L/
cbserved deep ravines in the Edwards limestcne filled with Bagle Ford shele in
areas west f the Peccs River, which he ascribed to discuinfurmity. Adkins 32/
believes that these valleys wers caused by undergr.ound sulution and subseguent
slumping.

30/ Stephenson, Lo W, Striatigraphic relaticns of the Austin, Taylcer, and
equivalent fermativns -in Texas, U. 8. Geol. Survey Prof. Paper 186-g, p. 138,

21/ Dumble. E. T., The geclcgy of east Texas: Univ. -f Tex:ss Bull. 1869,
pp- 19-20, 1918. .

QE/ Adkins, W. 5., The geclegy of Texas: Unive of Texss Bull. 3232, pp.
361 and 401, 1932,
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OCCUREENCE OF GROUND WATER, WITH SPECIAL REFERENCE TO DISCHARGE AND SOURCE OF
COMAL SPRINGS

Intrcducticn

Tha cceurrence of zrcund water in ell clesses of rocks and the cenditicns
that contrel the meviment of water from areas of intake toward areas of dis-
charge have been described by Meinzer 33/ and Wenzel 34/. The secticn thet
follows is limited to a briaf discussicn of some of the conditicons in Cumal
County. The springs and mest of the wells in the cuunty ars supplied with
water from ground—water reservoirs in limestone, ¢f which the reserveir in the
Edwards limestone is by far the most impertant.

The permeability . most limestones as depcesited is low. Smeall openings
called primary cpenings are thess that remain after consclidaticn. Limsstines
that are compecsed largely ¢f fossil shells or skelstins ¢f ssa animals, parti-
cularly corals, are likely to conbain primary openings. The more important
gcpenings, however, arc develcoped after depositicn by fracturing end scluti.n
nlong the fractures. Slight earth movaments or shrinkageiduring ccnsclidaticn
ean eause fractures in limestone. These fracturss .r jeints generally are
develcped in twe planes at a censiderable ankle from ¢ne ancther, and, if
they interscct, continuous openings in a zigzag putiern may develsps. The
¢penings may be cnly as thick as a knifec blade at the surface and still nparrcwer
at depth. These are the criginal passages from which larger channels are later
developed by scluticn.

It is generally rec.gnized that an increase in ths carbin dioxide in
metecric waters increases the gclvent action ¢on limastones manyfold. Water
acquires carben dicxide while passing through the air and through scils con-
taining decaying vegetable metter. As pcinted cut by Swinnertcn 35/, the
chemical prucess is cimplex, depending ¢n & number of physical factors. Scme
idea of the sclvent actisn of ground water ¢n the limestones in Comal County'
may b2 o¢btained frum the chemical character ¢f the water that issues at Cimal
Springs. The dissclved sclids in the water at the spring averages about 285
parts per millicn. (See table ¢f chemical anzlyses.) Ths average flow of the
springs over a pericd .f abcut 20 years has been 323 cubie feat per second,
(See p. 71 .} On this basis =zun average ¢f mere than 200 tons of rock materilal
is carried away daily in sclution by the water that issues frem these sprirgs.

Ordirarily the development of undergreund limsstene reserveirs is related
t. surface drainege. When & thick, dense, scluble lim2zstone, such as the
Edwards limsst.ne, has been elevated above the lines of rezivnal drainage, the
development ¢f underground drainage chanmnsls progresses much in the same manner
that surface drainage is doveloped frim san initiel stage t.. maturity. This

gg/ Meinzer, O. E., Tha .ccurrence c¢f ground water in the United States,
with & discussicn of . principles: U. 3. Gegl., Survey Water-Supply Paper 489,1923;
Cutling of ground-water. hydrclogy: U. S. Geol. Survey Weter-Supply Faper 494,
192%; Physies of the esrth, part 9, Hydrclogy, pp. 385-487, MeGraw-Hill Book Cc.,
Ine,, New Yurk, 1942. ’

Meinzer, Q. E., and Wenzel, L. K., Physics of the earth, part 9, Hydrb—
logy, pp. 444-478, McGraw-i{ill Bgook Ceo., Inc., New York, 1%42.

34/ Wenzel, L. K., Methods for determining the permeability of water-bearing
meterials, with spscial refsrence t+ discherging-well methuds: U. S. Gecl. Survey
Water-Supply Paper 887, 1942.

35/ Swinnert.n, Allyn C., Physies of the earth, part 9, Hydrclegy, Me-Grew-
Hill Beek Co., Inc., New Ycrk, pp. 658-660, 1332,
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anelegy has been described by Davis 36/, Swinnertcen 37/, and Piper 38/, Just as
the surface streams are irst develcped myre rapidly Tals ng main drainsge channsls
and grew by headward ercsiun, the undergriund streams in limestcone are firgt i.v.
larger and develcp mest Tapldly in the viecinity ¢f the main streams, and gradually
work back tc undergr.und dividess In C.mal County the ncrmel development has been
modified by faulting. It ig believed that the maln undergrcund chamnels in the
BEdwards ‘and Comanche Peak limestones that lead water towa rd Comal Springs are
parallel t< the lines of’ majer faulting, which are mCTre OF less tr¢nsverse t.; the
dipecticn of Tlow ¢f the maln surface streams.

Time is an impcrdant facter in the develcepment of limestine reservoirs, It
sh-uld be remembered (p.o5s ) that before the Gecrgetiwn limestcne was depusited,
the Edwards limestcne was.olevated above sea level and was subject to¢ scluticn by
meteoric waters. The pattern of fractures which latsr became major fzult.lines
probably started at that tlmu- ,

1

Thes relati.n cf the developmont of the Edwards limestons reserveir to the
surfoce droinage during the encrcachment of the Gelrget.wn sea is nct gniwne:
However, the cuterup arsa o1t the Edwards limestone was pribably much iarger
durinz that time than it is now, as is indicated by the psrmeability <of the upper
part of the ERdwards limsstcone in the San Antonic ares gg/, now fanlted diwn a2nd
covered by younger Turmations.

- A3 v
At the cutercp in Comal Ciunty, the Edwards Yimestone and the Comanche Peak
limestene beneath it are thorcughly honeycombed from top to britoms  In the log
of tost hele 401 {see table of+drillers' lugs), drilled by the Cerps of Enginesrs,
U. S. Army, t. the bottom of the Cemanche Peak limsst.ne, nearly all of the 237
 feet of materizl wes described as porcus; ths total foctage of caves was 24 feet,
the largest cave being 3 fset desp, between 179 ond 182 feet. '

In the lower membesr of the Glen Rese limsstone, the sarlier stages of the
development of a limestone reserveir in relsticn t¢ surface drainage lines is
more clearly shown. This development cuuld not prigress repidly until much cf
the cover of Edwards limestons and upper member of the Glen Ruse limestune had
been remoeved, This condition exists 1n western Comal bguntyg

Althcugh the Guodalupe River and Cibele Cresk have yruthful cheracteristics
{p.10° }, the wide meanders and broad terraces ¢n the Guadalupe sbove Sattler and
+n the Gibole abuve Bruckan suggest that thess streams have passed throush
. moture stages and that the limestcnes in these areas have been exposed to ercsisn
and anderground sulutiin sinc: early Flelstocene time or pessibly for a lenger
pericd.. Alung the main stream the lowsr Glen Rose is honeye.mbed &t the surface
and caverns have develiped, particularly along Cibele Creek,: where the surfuce
runcff is negligible except after very heavy rains (p. 45). However, in tas
1nt9?stream areas the liwer Glen Rose limestone yilelds only smﬁll :mounts ;f
water.

gg/ Davig, W. M- vr101n \? limestine caverns: Gacl. S‘L- America Bull.
Vil 4.]., FR- 4:-’5"-628 l’)qour
QZ/ Swinnerton, A, C., Origin .f limest. ne caverns: Gecl. Svc. Amerien
Bull. vol. 23, pp. B63-693, 193Z.
) 38/ Piper, Arthur A., Ground water in ncrth-central- Tennesses: U. S, Gecl.
Survey Water-Supply Faper 660, pp. 79-88, 1932. . ' ,
. 39/ Livingstin, Fenn, Sayre, A. N., and White, W. N., Water rescurces cf
the Zdwards limestine in the San Antconic area, Texas, U. 8. Gecl. Survey Water-
Supply Paper 773-B, 1938,
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Griund-water discharge

Comal Springs (no. 294).- Comal Springs have the largest average discharge
of any known springs in the southwestern part: of the United States. The average
flow during the 19-year period 19i8-46 was 324 second-feet cor about £10,000,000
~gallons a dzy. This iz equivalent to 640 acre-feet a day or 225,000 =zcre-feet a
year. It is greater than the average surface runoff from the 1,432 square miles
drained by the Guadalupe River above the Spring Branch gaging station during the

same period. The lowest recorded discharge of the springs was 245 second-feet
{cubic feet a second), which was greater than the discharge of the Colorade River
at Austin (drainage area 38,200 square wiles) during dry periods befors the
Huchbnan and Lake Travis reservoirs wers put into operatizn. For exumple, the
averazs -daily flow of the river at Austin was less then 245 seccnd-Teet for
periods of varying length aggregating 98 days during the water year Trom October
1929 to September 1930.

The discharge of the springs is better sustalned than that of any other of
the large springs ~f the Balcones fault zone; the minimum Flow is about 53
percent of the maximum flow and about 76 percent of the average. The minimum,
maximum, 2nd average recorded discharge of the most important springs of the
fault zone, including Comal Springs, sogether with the ratio of the minimum dis-
charge to the maximum snd average discharge are given in the table belaow:

Comparison of minimum, maximum, and aversge discharze of Comal Springs
and other important springs of the Balcones fault zone, Texas
Discherme in secopd-fest Ratio of minimum to Ratle of minimum

Springs ' Minimum Maximum Average maximum dischargs to average dis-
' ' {percentage) " charge
. {percentage)

Comal at : ) : '

New Braunfels £45 420 324 58 76
San Marcos at

San Marecos 51 - 288 153 ’ 18 23
Barton at Austin pra 139 - .41 8.7 30
lLasg Moras near ’ .

Brackettville 5.8 60 22 2.6 27
Sen Felipe 1/ at. :

Del Rio 41 150 70 27 . 54
Goodenough 1/ '

near Cumstock G5 700t 179 14 : 54,

1/ @n westward mvnoclinal extension of Balcones fault zons.

The water from Comal Springs issues crystal clear at a teamperature of sbout
749 P. from the foot of th: egcarpment formsd by the Comal Springs fault. The
water has been observed aitsr relatively long dry pericds and after hsavy rains,
in winter and in sammer, and no trace of turbidity huas besn detected. The
maximom Observed variation in temperature is nct more than half a degree.

The water flows directly from crevices in the Edwards limestone @t the sides
“end bottom of an artificial pool about 10 feet in dismeter. Thé rising water
produces véry little doming in the surface cof the pool, indicating that the water
issues under very little pressure. ' There 1s no spectacular rush of water, no
gas, and no'deposition of travertine in the vicinity of the pools. A part of the
water 1s led underground by arpipe to a large lake used for recreational pur-
poses.  Most of the water, however, is discharged intc the channel of Dry Comal
Creek t0 form Comal River which joins the Guadalupe River about a mile east of the
springs and about 40 faet below the level of the springs.

£
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The facts observed at Comal Sprlngs reveal much of the story of ground ther
in Comal Countye In order t¢ aceount for such a lergze and constant volumes of
discharge, the conclusion is inescapable that ths area. of intake must be of the

- magnitude of many hundreds of square miles. In view of the limited ares within

the county that is favaorsble for rapid infiltration of rainfall Or stream water
tou the ground-water reserveir supplying the spring, ths scurce of sume.cf the

water musi be beyond the corporate limits of the county. The sourcss of the

ground water (areas of intake) are discusssd on pages 40 to 47.

The iéck of turbidity suggests that the water moves slowly underground and
that a part of its course is through an imtricate network of small openings
rather than through large tubular caverns, so that the flow is retarded and
sediment has an opportuanity to¢ settle cut. The temperature of the water at the
springs, which is 6 degrees higher than the average air tempsraturs cbserved by
the U. S. Weather Bursau at New Braunfels, suggests that the paths of circulsaticn
within ths reservoir mey reach depths of 300 %o 500 feet below the surface.

Hueecc Springs (nos 400).~ Hueco Springs appear on the west side ¢f the Guada-
lupe River sbeut 8 miles north of Comal Springs. The water issues from stream
gravels in twe places, one sbout 400 and the other about 200 feet west of the
Tiver.

The westernmost spring comes te the surface st an altitude of about 645 faet

"and iz abuut 10 feet above the bed of the river; the cther spring is nearer the

river and is about 4 feat higher than the stream bed. Ths springs appear to
rise & few fest north ¢f a famult having several hundred feet of displacsment,

_the trace Of which csn be s=en in the bed of the river. (See pl. 1). It is

said that in dry years the springs are dry for menths at 2 time. From August
1944 to February 1947 a period in which ths average rainfall was exceptionally

high, 25 dilscharge measuremsents shewed & ringe in the flow ¢f the springs frau

13.2 t¢ 96.0 second-feet or abeut 7 ¢ 62 million galleuns a day (see table and

discussicn by S. D, Breeding con p. gz ) - '

In contrast to¢ Cemal Springs, the temperature of Hueco Springs fluctuates
'‘as much as & degrees. In 23 obszrvations made between January 22, 1944 and
December 30, 1945, the temperature ranged from 68% in wintér to 71° in summer

- {see table on p. 54 ). - The water is crdinarily clear but becomss slightly turbid

during the first flow of water-after heavy rains, particularly after a dry pericd.
NO gas issuss frem the water and no “travertine dépesite are found in the vieinity
of the springs. The water is used by the owner, H. W. (Gcde, to cperate a small
power plant {pl. 4). ' ' S

Other springs.- In additicn to the Ccmal and Husc. Springs, 2 number cf other
springs were cbserved in the county, but it is belisved that their occurrence is
nct relatpd t¢ the underground resservoir that supplies Comal Springs.

Two springs (nos. 58 and 59( igsus from fault crevices in the lowsr Glen

‘Rese limestene in the bed of the (madalupe River cbout 2 miles scuthwest ¢f

Hancocks The springs make onily = slight bulge in the surface cf the stream and

. are most censpieicus when the ruver is muddy because the sprlng water is c¢lears

The combined discharge ¢f theso twe springs, computed from the difference in the
discharge cf the river ab: Ve and below the springs, was 14 sscond-feet Cr about
54,000 gallens 2 minute cn Sspianter 18, 1944 40/« The spring water at phat

4 ime was reported to be mush cclier than the river watsr,

. gg/ Surface water suppiies of the United Statas: U. S, Geol{‘SurveylWater~
Supply Paper 1008, p. 301, 1944.
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Farther upstraam, 3% miles west of Hanccck, on the J. D. Nixcen ranch, a
spring {(no. 3%), called Big Spring, issuss from solution cavities in thellower
member ¢f the Glen Rose limestene about 10 feet above the level cof the river.
Two discharge measurements ﬁi/, made at pericds <¢f low flow ¢f the river, indi-
cate a flow of 3.9 sscend~fest (1,750 gellons o minuwte)} on Jaauary 18, 1928, and
2.9 secend-feet (1,290 gallons a minute) cn February 21, 1929. The averags dis-
charge ¢ the spring may be scmewhat greater then is indicatsd by these msasure-
ments, which were made during periods ¢f low rainfall.

Rebecea Creek Spring (po. 74), 9 milss ncrthwest of Hancocek, hed an estimated
discharge ¢f 1,300 t¢ 2,000 g2llons & minute on Octoher 7, 1943. The temperature
of the water on that drte was 70~ F. The spring issues from fissures and scluticn
gavities in the Cow Creck limsstine member ¢f the Travis Peak formation.

The dischargs of Spring Branch, which enters the Guadalupe River nsar Spring
Branch pest offiee in the northwestern part of the county, is maintained by two
springs, one at the head ¢f the branch (nc.. 104), and the Ccther a smeller spring
(nc. 114), about 2 mile dowgstream. Spring 110, on the H. C. Plumly ranch, issues
from o cavern 2t the bass of the lower Glen Rese limsstone. Records of additivnal
dischurgs messurements show o flow of 1.5 seccnd-~-feet cn January 18, 1928, end
0.9 second-root Febraary 20, 1929+ When visited by the writer o¢n March 28, 1945,
the discharge was estimated to be about 11 second-fz2et ¢r 5,000 galicns a migute.
The lcwer spring (nc. 114), visited on tue seme day, issuss from & crevice in
the Cow Creek limestone member of the Travis Peak formaticn at an estimated rate
¢f B0 gallcns a minute. It supplies 2 scheel hruse and a small community by
means <f a hydraulic rem.

‘Heney Creek Spring {nc. 80), on the Weidner ranch, 7 miles ncrthwest of
Bulverde, fliws frem & cavern a2t the base <of the Glen Ruge limestone, near the
centact with the underlyivg Travis Pesk formeticn.  On July 20, 1944, the ¢is-
charge ¢ the spring was estimated t. be 1,P00 to 1,300 gallins a minute, and the
temperature cf the water was 699 F, )

One spring (nc. 348) is belilseved t¢ have its scurce in the Austin chalk,
althcugh the water riges thr.ugh an epening in the Taylor marl. This spring, the
property of the Altgelt Farm Associaticn,  is 23 milss southwest of New Drsuenfels.
The avarage discharge ¢f the spring is estimated to be 50 gallins a minute.

A fault spring (nc. 410),on the scuth side of Bear Creek near the Bear Creek
rcoad, issues from the upper Glen Rose limestone, not far balow the contact with
the Edwards limest ne. The water probably sesps from the Edwards limestcne inte
the Glen Rose limestone along the fawlt plane. The flow was estimated to be
2,000 t<¢ 2,500 gallens o minute on March 28, 1945, but ¢nly 200 gallons & minute
on September 29, 1945.

Eleven cther springs (ncs. 6, 14, 21, 27, 46, 49, 172, 176, 190, 193, and
203) which have maxXimum yields cf less than 50 gallons & minute, are listed in
the table of well and spring records. All cof them issue from the (Glen Ruse
limestone, generally from thin beds ¢f fine-grained sandy marl. Same of the
larger springs are assccisted with joint planes or fuults with small displace-
ments. . :

41/ Surface water supply of the United States; U. S. Geol. Survey‘Water—'
Supply Paper -668, p. 76, 1931; U. S. Gecl. Survey Water-Supply Papsr 683, p.
75, 19Z2. .
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Discharge from wells )
C.mparatively little water is withdrswn through wells frim ground-water

reservoirs in Comal County. The eity of New Braunfels pumps from 1,000,000

tc 2,000,000 gallune of water from two wells (nos. 402 and 403) in the Edwards

limestcrne in the northern part of ths city; and the Servtex Materials Company

pumps an average of 1,250,000 gellens a day from a well (nuf %81}, =21st in

Bdwards limestone, in the western part of the ccunty. :

GROUND-WATER REG'*IARC‘E

Ground water is derived chiefly frum wuter th:t falls as rain ¢r sncwe. A
part «f the precipitati.n mns off in streams; =z ‘part is returned t¢ the atmos-
phers by svaporati.n and by transplraticn of tr@es and cther plants; and a part
sinks inte the zonme of ssturaticn, in which the ¢pénings in the rocks are filled
with water. In @ given drsinaze basin the preportion of the rainfall that is
carried away directly.by the str-ums can be amccurately determined by stream
gogzing, but it is extremely difficult t¢ compute directly for a large area the
propertion thot ie conswned by evaporaticn and the proportisn that sinks tc the
zene ¢f saturaticn as recharge t¢ the underground reserveirs. Thers are several
reasing why recharge itself is difficult to compute, ths principal cnes being
thdt the rate of recharge ranges widely from place to place, even in the same
fermation, and varies with the amcunt and intensity ¢f the rainfall, as well as
w1th the changes in ths rate of loss from evaperation and transpiraticn.

In scme water-table arsas racharge to send and gravel squifsrs can bs
roughly estimated froum the rize of water levels 1n a largs number ¢f cbserva-
ticnrwells following rains This, huwever, is impossible in limestine aquifers
-because of the sxtreme irregulﬁrity in the distributicn of the openings in the
limestone. For example, the great rise and subseguent decline of water-levels
reccrded in several wells in Glen Keze limestine in Comal Ccunty was prebsbly
due to the faect that the Cpenings in the limestcne are very small and consew-
quently a relatively smell smcunt of local recharge proeduces a-large rise in
water levels. This undcubtedly is the case in sevs -ral of the wells, as shown
by th2 fact that a large decline in water-levels results frum a small amcunt of
‘pumping. - '

In scme localitiss the inerement of recharge fr.m the larger streams to the
ground-water roserv:irs can be measured dirsctly with fair accuracy by stream
gaginz. Fur example, it has been estimated frim stream-flvw records that.the
cimbined losses inte the Bdwards artesian reserveir in Uvalde and Medine Ccuntiss
frum the Nueces, Friv, Dry Frio, Szbinal, snd Medina Rivers and Hoendoe Creek
may zversge as much az 150,000 acre-feet annually 42/, 43/, the equivalent of a
centinucus flew of 207 secund-feet or 134 millicn gallons a days These estimates,
of cturse, did n.t take inte account the recharge in the . inter-stream areas,

Strsam lesses and gains

Reeirds sh.owing losses from streams and gains to¢ stresams from ground-water
reservairs are useful, but in the Comal Ccunty 2rea cumpariscns of the records
of the tetal runcf? fr\m the different drainage subdivisisns provides a more
sdequate basis for estimating the crder of magnitude of thettotal grcund-water

42/ Sayre, A. N., Geclogy and ground-water rescurces of Uvalde end sedina
Counties, Texas: U. 8. Gecl. Survey Watsr-Dupply Paper 678, p. 83, 1936.

__/ Livingston, Fern B., Sayre, A. N., and White, W. N., Water rescurces
of the Edwards limestine in the San Antenic area, Texss: U, S, Geci, Survey
Water-Supply Paper 773-B, p. 77, 1930,
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recharge, especlally if the dats are correlated with the facts regarding the
geology and opportunities for infiltration to the underground reserv01r in the
different gections.

. As shown by the section on surface water by 8. D. Breeding (pp. 61 to47 ),
most of Csmal County is drained by Guadalupe River and Civolo and Dry Comal
Creeks.

Gaging stations have been in operation on the Guadalupe River at Confort,
Spring Branch, and New Braunfels for meny years. Figure 1 shows gruphicaelly
the discharge at the thrae stations from January 1939 to December 1942, The |
discharge varied over a wide range during the period, and at =ll stages except
the very low stoge of September and October 1940 it showed a fairly uniforﬂ
increase at successive downstream stations. The loss during the perlod el low
Tlow could be readily accounted for by losses from svaporations

Ahove Comfort the Edwards limostonse erops out in the higher parts of ths
drainage area, coemprising ab.ut two-thirds of it, and the Glen Ruse limestoune is
exposed ln the lower parts; and & perenniel flow of considerable magnitude is
maintzined by springs that issue Trom the Edwards limestcne. The averase runoff
from this area of nearly 1,000 square miles was 110 acre-fe:t per yser psr
gguare mile for tho period from 1923 to 19352, and 138 acre-faet per yesr per
sqguars mile for the period from 1939 to 1546

Between the staticns at Comfort wsnd Spring Brench, the river cuts.desper
inte the sectiocn, exposing bthe lower Glen Rose limestono and leaving remnants
of the Edwards limestope on the hilltops. Near Spring Branch the upper and
middle memberg of the Travig Peak formation are expgsed in the bed of the stream,
but the outerop is terminated by @ fault about 2”'mlLCD upetro am from the Spring
Branch staticne The averige runolf {rom the drulnage area of 1,432 square
miles above Spring Branch for the period from 1983 to 1946-was 150 acre-Teet per
vear per gguare mile. - :
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Between Spring Branch znd New Braunfels the Guadalups River crosses succes-
sively younger tormaticng,beocause of the series 3f down-faulted blocks, beginning
with ths lower member ¢ the Glen Rose limestone at Spring Branch staticn and
erossing the Edwards limestons at New Braunfels. At New BraunTels the average
runoff For the vears 1928-46 from the drainsge area <f 1,066 square miles was
180 acre-fest per year per square mile, snd the averzge pickup between the two
stations including the discharge of Hueco Zprings, but not that of Comal Springs
amounted to 69,040 acre-feot a ysor representing an averazge runcff cf 295 acre-
foat, per square mile per year.

In additicn to the discharge measurements at the ragular stations, scveral
series of measurements have been mede at intermediate points during pericds of
lew flow t¢ determine tho plckup or losscs between stations. Thess are tabulated
in the section on surfuce water, by S. D. Breeding on pages 61 to 74 .

The series of seapage messurements made cn Jenuary 18-19, 1928, showed a net
gain of 9.0 second-fest between the Comfert and Spring Branch stations and a net
gelin ol 4.2 second-feet between the Spring Branch station and New Breunfels. The
tetal net gain, thersfore, was 13.2 second-feet. The series of TFebruary 20-22,
1929, shcwed a nat gain of 3.0 secund-feet between Comfort snd Spring Branch and
a net loss ¢f l.4 second-fast between Spring Branch and New Braunfels. The
overell net gain for the two ssctions, therefore, was 1.6 scecnd-fest. The dis-
charge of the Guadalupe Rivar at New Braunfels above Cocmal River for February
22,7.1929 was 49 second-~feet, and the dischargs of Comel Springs for the same date
was 270 seccnd-T=at.

Water levels in mest of the wells along the Guadalupe Eiver are above the
level of the river excspt in the section of the river belween the Hueco Springs
fault and the Cemal Springs fault, where the bed of the river is in the Edwards
limesstene. Here, however, the water-table gradient is eastward, away frcem Comal
Springs. On the basis of the furzgling data 1t is ccncluded that very ltittle,
if any, water is lost from the surface flow of the Guadalupe River t¢ the ground—
water reservolr that supplies Comal Springs ¢r Hueco Springs.

In contrast t¢ the Guadolupe River, Cibole Cresk shows much evidence of large
lusses t: the underground reserveirs along most of its cuurse from Boerne te
Selma, cf which about 50 miles is in the Glen Rose limest.ne and about 5 miles
at the lowsr end ¢f the secticn is in the Edwards limestone.

Losses from Cibelo Creek have been abserved as far upstrseam as the mouth of
Balcunes Creek. Appruximately a hundred yards above the Juncticn of the two
croeks a erevice 18 inthes wide crosses Baleenss Uregk. During pericds of high
stage, a pirticn of the woter from Cibolo Creek backs upstream in the bed of
Buleones Creck and disappoars 1n the crévies. A conerete gtructure was bullt to
prevent the loss ¢f water, but the water suceeeded in breaking thrcough .the crevice
at the edge of the eoncrete. Dewnstream along the Cibrle, lesses have been re-—
perted in the vicinity of tha crussing of Highway 281 and have been cbserved by
the writer in a p&ol abcut 5 miles east cof Bulverde. IEvidence of losses in the
flovd plain of the Cibcle may be seen cn the O. Weidner Tarm, hslf 2 mile cast
of Highway 281, =and on the R mpsl famm, 4%»miles east o Highwoy 281, in the
ferm of smell eoves copening at the surface (pl. 2). In one cave the hard lime-
stune at the meuth ¢f the cove has been rcunded and smeothed by the sbrasive
acticn ¢f sand washed intoe the hole (pl. 2-A).

Three guaging staticns were esteblished on the Cibele in March 1945 (fig, 2)
arnd the brief recirds of discharge for two of these statiocns are givan in sec-
ticn on surface water, ¢n page 71 (table 7). Between the mouth of Balcones Creek,
at the west cirner ¢f the ccunty, and the Bulverde staticn (fig. 2) the bed of
the creek is in the lower Glen Rose limestone and the lvsses in this part of the
stream appear t. be lerge. Betwsen the Bulverde stati.n and the Bracken staticn
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about 5 miles nerthwest of Bracken, the bed of Cibclo Cresk is in the -upper Glen
Rese limestone and the losses in this ares are relatively small, althcugh scme
loss was cbaserved by the writer at the edge of & peol abcout 8 miles northwest of
‘Brackens Between the Bracksn staticen and ths rcad crissing at Bracken the bed
T the creek is in the Edwards limest.ne. Here the 1csses arse believed 32 be
largs. The rick is h&neyccmbed and hes been broken by meny smell faultse. Between
the roszd crossing and the Selms staticn about 1 mile belew the crcssing, the bed
is in the Austin chealk and the lossses in-this stretch ars probably small.

A striking exampls of infiltraticn inte the lower Glen Rege limestone above
Bulverde .ctaticn is shewn in the recopds for the last ¢ days of August 1946,
Official rainfall records of the U, 5. Wesother Bureau are as followss

{Precipitatisn in inches)

19486 o :

August Bulverde’ Rendclph Field Beerne New Braunfels
- 28 1.05 0.17 ' ©1.30 : 1.58
29 .80 ’ 2,57 4.79 2.06
30 . 67 .26 <19 .77
31 .06 . .04 - 01 . +10
5.58 4.58 - 6.29 : 5,54

-

The heaviest precipitativn Jccurred in the vicinity .f Boerne in the head-
waters cf Cibile Creck. The rains cecurred after a relatively leng dry pericd
and it is pr.bable thst much T this water was interceptsd-by vegetation, by
the watting of scils apd rock surfaces, by depressicns that formed pocls in the
bed ¢f the streem, and by the ssnds and grevels in the lLecna formation that cecur
a8 broad terraces on sither sids o the Cib;lc, but an estimeted discharge of 300
geccnd~fest was Jbessrved in tho stresm near the Juncticn of Beoxar, Kendall, and
Cemal Counties on Auzust 29. As shywn by the dischorse reccrds (sec tuble 7,
p-7L ), ngne <f this water resched thz staticn ot Bulverde. It is believed that
must of the water @nlersd coverns in the lower Glen Reese limest'ne and thsance
rasgad lat:relly by underground channels inte the Edwards limestcne.

Ag indicated by its name, water seldcm flcws in the channzl of Dry Cumal
Creek which drains the greater part of the outerip area of the Fdwards limsstone
ncerth and west of New Braunfels. . ‘

Acceordirg t. the figures .n runoff given by Breeding -n pags ‘fer-the
year beginning March 1, 1946, the runsff was as follows: 71%.4 acre-Teoct per
squsre mils from the srec drained by Gusdalupe River bstween the Sprine Branch
end New Braunfels geging gtatiins; 41.7 scre-feet per scusre mile from the besin
cf Cibulc Creek abeve Selmd; and 177.5 acre-feet per square mile from the drainage
basin of Ccmel River (excluding spring discharge). Thess values, ezpressed as
depth ¢f runceff in inches, ers 13.5, 0.8, 2nd 3.3 inches, respectively.  Assuming
a fairly uniferm distributicn of rainfall for the pericd, the large difference in
runcff indicates thst the rate of infiltration inte the underlying reserveir from
the basin of Comal River aznd Cibolo Creek abuve Selma is exceedingly high as com-
pared with infiltration frem the area drained by Guadalupe River bastween the
Spring Branch and New Braunfels gaging stations.

Perhaps the mest important cbjiective in the study of ground-wster in the
Bulecnes fault zeone is the delineaticn of the intake areas for Cimal Spring. It
is bslieved thut the greater part of Cumsl County can be eliminnted. The drainage
area ¢f £34 square milezs bhetween Spring Branch station and New Braunfels stations
has alrszady bsen eliminated 2 an imperd. nt source bscouse f smell seepage
lesses and relstively high runcff.
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No water can reach Comal Springs from the srea east of the Guadalupe River
beceuse the hydraullc gradlent in that area is toward the ncriheast (sse p. 55
and Tig. 6, p. 56 ).  Southeast of the Comal Springs fault the Edwards limestone
yieids water of poor quality having an odor and taste of hydrogen sulfide whereas
the water from Comal Springs is free from any trace of hydrogen sulfide. It |
follows that the channels through which the water moves toward Comal Springs lie
rorthwest of the Comal Springs fault. This is also indicated by Livingston,
Sayre, and White gg/ on the map of the San Antonlo area showing e sharp northward
turn in the gradient of the watser surface in the vicinity of Bracken.

It is believed that Hueco Springs is supplied by water that enters the out-
crop area of the Edwards limestone in the c¢zntral part of the county, north of
the Hueco Springs fault, and that this water is separated by ths fault from the
main bedy of water moving toward Comal Springs. Within the limits of Comal
Counbty, infiltration to the main reservoir supplying Comel Springs, therefors,
is limited to the basins of Civnlo Cresk and Dry Comal Creek, north of the Comal
Springs fault. The entire infiltration area of these two streams is about 325
square miles, of which 280 sguare miles is in the basin of Cibolo Creek and 45
square miles in the basin of Dry Comal Creek. Of ths total erea 175 square miles
lies within Comal County.

As mentionad on the preceding page simultansous records of the runoff from
these two basins and the basin of Guadalupe River between Spring Branch and Now
Braunfels Tor the one year beginning Mareh 1, 1946 showed 719.4 acre~feet per
square mile for the Guadalups River, 41.7 for Cibole Crsek, and 177.5 for Dry
Cemal Creek. Assuming more or less similer distributicn of rainfall and similar
conditions for transpiraticn and evaporation, the difference in runoff per sguare
mile between the Guadalupe Basin and that of the other twe strosms mey be con-
gidered as showing the extent of infiltration int¢ the underground resarvoir. On
this basis the total amount of infiltration from the three basins during the
year was assfollows:

fuadalupe basin: 0 acresfest
Cibolo basin: 719-42 = 677 a.f. per/sq.mi. x 280 sq.mi. = 189 800 acre-~fact
Dry Comal basin: 719-173=541 a.f. +DST S0, mi.x 45 sge.mi. 24,300 acre~feet

Total 215,900 acre~feect

This is =zpproximately 80 percent of the discharge of Comal Springs during
the year which was 268,840 acre-feet. However, a part of the recharge for the
year was still in storage at ths end of the period, as indicated by a higher
rate of discharge of the springs resulting from a higher water level in the lime-
stone rsservoir. Thersfore, ths two bazinsg during the y2ar probably contributed
matzarially less than .80 percent cf the flow of the sprinss.

I we use, as a basis for computation, the average rate of runoff from the
Guadalupe River Basin between Spring Branch and New Braunfels gaging stations
during the period 1928-46, which was 285 acre-feet per square mile per ysar or
about 41 percent of the runoff in the year beginning March 1946, and assume that
the runoff from Cibeloc and Dry Comal Basins was proportionately less during the
19-year period than ir 1946, the figure for average annual recharge to the under-~
ground reservoirs from the ba51ns of Cibcle and Dry, C.mal Creeks is c0mputed as
foliows:

Cibolo basin:(295-17)= 278 a.f.per sq.mi. x 280 s5Q. mi,
Dry Comal basin:(295-73}=222 a.f.per sq.mi.x 45 sq.mi.

77,808 acre-feet.
10,000 acre~feet,
87,800 acre-feet,

it u

44/ Livingston, Penn P., Sayre, A, HN., and Whlte, W. N., Water resources of
the Edwards llm@stcnc in thu San Antonlo area Texss: U.5.Geol. Survey Water-—
Supply Paper 773-B, 1236. :
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The average annual reocharge for the two basins becomss 87,800 acre~feet,”or
about 37 percent -of the.average annual. dischargs of Comal Springs,.which. is. dbout
235,000 acre~feet. )

Further simultanecus rscords of the runeff from the three basins should
throw additional light on the cumbined rate of recharge from Cibolo Creek, and
Dry Comal Creek Basins. However, the zeological information togsther with the
runoff and saepage dsta alr:ady available seem to justify the conclusion that a
relatively large part of the discharge of Comal Springs comes from sources out-
side of Comal County and ths adjacent parts of Bexar and Kendall Counties drained
by Cibolo Creek. o - :

The water is nct cominz froam the north, becausz the intake and transmission
facilitiess are unfaverable in that direeticn; it is not coming from the esast,
because the hydraulic gradisnt shown by the sltitude of the water levsl in wells
(see p. } slopes eastward from the springs; it is not coming from the -south,
because the route in that directien is c¢lesed by the Comal Springs fault. Thore-
Tora, it must be coming from the wrst and southwest and a major pari of it must be
ceming-~e from areas bayond the drainage basin of Cibolo Creei.

Correlation of precipitation with rise and fall of water levels
in wells end fluctuaticns in discherze of Cemal Springs

Heavy rainfell causcs ths water levels in wells in the limestons reservoir
¢ rise, indieating an incrasse in the velume of water in storage. As the
water in storsge incrzases, the diccherge Prom Comal Springs als0 incraascs.
Figure 3 shows the mcnthly precipiftation near the spring at New Braunfsls and
at Boerne in the upper part-of ths drainages arce of Cibolo Creek, sbout 35 miles
west.cf the springs. Hydrographs of the fluctuczticns in the avarage monthly
discharge of Comal Springs from 1232 to 1945, inclusive, and the monthly average
water level in the Beverly Lodges well st Snn Antonio shout 28 miles southwest
of the springs, ars alsc shown. The Beverly Ledges well is an artesian well
in the Edwards limsstone, 756 feet deep. The hydrograph of the water leval in
this well is the g¢nly 1ong continucus record availasble in the area and sesms te
cerrelate with the variations in the discharge-of Comal Springs. The water
level in the well during the period of record has rangsd from 34 to 71 feet
below the land surface. )

At times of hwavy gsneral rains such as those of the periods May-July 1935,
May-September 1936, and July-Septamber 1942, the wster level in the Beverlyy
Lodges well rises quickly after each rainm and finally reschss a high lavel which
may be maintained from 1 month to 2 months after the peried of haavy precipiba-
ticn.
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The increscse in the dischurgs of the Comzl Springs sfter rains fellows a
pattern that is similar in most respscts to that of the rise in the EBesverly
Lodges wall, except that the rise in the water level in the wsll cccurs mach
sconer than the incrsase in discharge ¢f the springs. The lag is especially
pronounced after a leng pericd of drought, but is much less during wet pericds.
For example, the water lovel in the Beverly Lodges well rose nearly 9 feet in
three stages immediately after sach heavy rain bstween October 23 and December
1%, 1940, preceded by a relatively dry period of 30 months. In contrast t¢ this
the discharze of Comal Springs, which was at an excepticnally low stage, remained
practically unchenged aside from slight temporary increases througheout October,
Novenber, and the first half of December, and finally had a sustained increase
of about 10 percent on December 18. Once a rise takes place, howevsr it is
likely tc be sustainsed for weeks or menths, even throusgh poriods of uwnusually
low rainfall.

It will be c¢bserved that the rise in water level and increase in the dis-
charge of thu springs is not always proporticnal te the wmount of precipitaticn.
In 1935 the average precipitztion at Beerne and New Braunfels was 47.30 inches.
Heavy rains in bMzy started an upward movement in the water level in the Baverly
Lodges well, culminating 632 feet cbove scea level in July, whereas the peak in
"the discharge curve for Ceom:l Springs d4id not come until Jenuary 1937, .when it
reached 375 second-fest. In 1942, after the rolatively heavier rainfall of 1941,
the average precipitaticn at Boerue and New Braunfelsg was 36.60 inches or 1C.70
inchas less than in 1935, yat the water level in the well rose te an zltitude of
nearly 681 feet and the discherge «f Comnl Springs at the end ¢f the y=sr was 418
gsecond =feet Or 48 seconid-feet greazter than maximum discharse after the heavisr

wins of 19385+ This is not surprising, however, as the surface runoff, and
doubtless the ground-water rechorsge, varies with sevaral fzocetors besides the total
raintall.

The facts presentad in this report suggest that Cimel Springs is a point of
discharge for an immense ground-water reservelr which alse supplies the Beverly
Lodges well at San Antenic, and that the dischargs of the springs is proporticnal
te the wvolume of water in the reserveir, The large size of the reservoir is
indicated-by its ability to sbsoerdb and centaln sufficient water to supply Comal
Springs for menths of relatively dry weather withcout much change in the discharge.

The relatiinship am.ng preecipitotion, wster levels, and the discharge of
Cemel Springs is shown in greater detail in figure 4, which gives the daily pre-
cipitaticn at New Braunfels, the daily Tluctuaticns in discharee of ths springs,
and @ hydrograph of the deily water levels in well 2634 for 1942. Well 263A is
about 2% miles west of Cumal Springs,  is 242 feot deep, and draws from the
Edwards limestune. The hydrcgraph, obtained by means of a centinucus recerder,
shows the fluctuaticns in water levels under water-toble conditicns.

‘During the first half of 1942 ther: was a2 steady declins in water level in
the w2ll in response to relatively low rainfsll. The declins was intérruapted by
several slicht rises, notably in thz second week of April, the last week «f May,
and the Tirst week ¢f July. The rise in beth the water levels and the dincharee
of the springs began withino a day ¢r twe after the rains but the genersl itrend
sezemed to dspend upcn the bscklee of storsge in the reserveir.  In spite of the
lew rainfall in November and December, the rises that cccurred =fter hesvy raing
in September and Qctober were maintained until the end .f the yo2ar.
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Both the menthly and daily charts sugeest an analogy between the ground-
water reservcir and an impounded stream. When a lake furmed by an impounded
strsam is full, there is a slight but immediate increase in ths discharge of the
lake at the spillway when roin falls in the vicinity c¢f the lake. This is small,
hewever, compered with the peak discharge that comes later when the upper tributa-
ries ¢f the stream begin t¢ pour into the lake from the larger drainsge area,

Fluchuativns ¢f the wster table

A number of wells in Comal Crunty have been selected ans permanent Chserva-
tion wells in which the depbhs to water have been maazsured pericdically st inter-
vals renging from one menth to cne yezer since 1934. The rec.rds for 38 wells,
which have been messured five times or more, are given in the tables on pages 119
te 128. Of the 38 wells, three draw water frvm the Pesarsall formaticn, nine from
the lower Glen Hose limestcene, and 26 from the Edwards limestone.

The maximum difference between highest and lcwest levels recorded in any cf
the Pearsall wells ig 54.64 feet, the minimum is 20.87 feet, z2nd the average is
47.60 Teet; in the lowar Glen Rose wells the maximum is 264.55 feet, the minimuam
12.37 feet, and the average 95.60 f=ety and in the FEdwards limestcone wells the
maximum is D0.85 feet, the minimum 3.20 feet, and the average 16.80 Teet,

Hydrogrephs fer five > these wells are shown in figure 5. The graph fer
well 171 shiws a range in woter levels of 49.19 feat. The well is in Lhe lower
Gisn kese limestene 1s 248 fest deep, and is located in an interstream area about
Eé—miles'ncrtheast of Bulverde. The water level can be luwered several feet by
hand with @ bucket and r:ipe even though the 1ift is, at times, as much as 200
feet. The graph fur well 118 gives the range betwsen the maximum and minimun
water levels of recerd as amly 1.58 fest. This well is 9%—miles northeast of
Bulverde and o<nly about a quarter ¢f a2 mils from the Guadalupse River. It alszo
draws water from the lower Glen Rese limestcne, at a depth of 108 fest. The
well is equipped with & cylinder pump and windmill end there is nc measurable
drawdcwn in the wuter level when the windmill., is turning rapidly. Thess two
wells illustrate the difference in yield and water-level fluctuatiin between
w2lls thet are near the muin lines ¢f drainage and wells in the interstrzam
areand whers sclutloen channsls have been poorly devaelopsd.

} The water-level fluctuaticns in wells 2634, 221,and 271 are more T léss
typical of those recorded in this sres in Edwards limestons wells in the outercp
arsa of that limestins. The w=slls range in d=pth fraom 140 to 242 feet, and the
fluctuaticns of water level in them are ¢f mederate rangs. None of the five
wells described in this and the preceding paragraph has been tested for yield,
but n. shortage of water has been reported from any of them. » They are ranch
wells and, with the exceptiin of well 171, all could probably yield much more
water than is used.

MOVEMENT OF GROUND WATER

Introductiin.— Ground water may be classified in regard t. its crigin os
counnte water or meterric wzter. The weter that is trapped in sediments at the
time of their depositi.n is callsd ccnnate water. This water may be = brine
similar t¢ present sea watsr, ¢r even more concentrated. After the fermaticn has
been expesed bt the surface, the sea water may be zradually flushed cut and re-
placed by metecric water (frem rain or snew) that comtains 2nly such minerals as
may be dissolved from the rock in the process of cireulation.  For example, the
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Edwards limestone yields potable water to Comal Springs but contains salt water,
petrcleum, and gas in the oil fields of Caldwell County. Intermediate between
these two kinds of water is water of poor quality encountered in areas where the
circulation of meteoric water iz comparatively slow as a result of structural
features or because cf clay or shale beds between beds of limestone. South of
the Gomal Springs fault a number of wells {for example, nos, 335 and 428) have
been drilled t o the BEdwards limestone but h:ve been abandoned because the water is
too highly mineralized or has a hydrogen sulfide odor. Tnis is strong evidence
that there is very little circulation of water in thz Edwards south of the Comal
Springs fault in Comel County. In Bexar Ccunty 45/, howsver, there is a largs
area not defined by eny one fsult that yislds potable water.

In the upper member of the Glen Rosc limestone many wells yileld water of
comparatively poor quslity owing to tha alternating beds of clay and shale that
prevent the free circulation of meteoric water. In general, circulation decreasas
with depth and water obtained at great depths is likely to be of poor quality
although thsre are many exceptions to this rule. Circulation of water in lime-
stones may be retardéd by natural puddling when soluticn channels becoms filled
with ¢lay or other detrital material carried into ths formation by infiltrating
meteoric waters after heavy rains. Weathering within th» limestone usually
producaes a residue of red clay, which may also be washed inte prsvicusly formed
caverns. Beds of red clay are found in a number of places in the Edwards limo-
gtune. Natural puddling coccurs, however, after connate waterg have been flushed
out of the limestonse. .

Rate of movement.- The lack of turbidity in the water that issues Trom Comal
Springs suggests that thoe water moves slowly undergreund and that a part of its
course 1s through an intricate network of small openings that retard ths velocity
of the water to ths extent that sediments are not carried along as in open strsams.
Locally, howaver, at som: distance from the springs constricted openings may
cause turbulent flow. The temparature of the water from Comal Springs is con-
stant at about 749 F., whereas the mean annual tempersturs of thz air recorded
by the U. S. Weather Bur.zu at New Braunfels is 68~ F. This suggests that the
pathe of circulation within the reservoir may reach depths of 300 to 500 feet™
below the surface at nc zr=at distance from the spring.

The water from Hueco Springs, on the other hand, becomes slightly turbid
after heavy rains and the tempsrature Of-the-watsrifluctustes within-a renge
from 3 to & degrees lower than that of Comal Springs. These conditions, tcgether
with the fact that the springs have a wide range in discharge, suggest that the
springs are supplied by a ground-water reservoir that 1s quite ssparate from that
supplying Comal Springs, and that the intake area for this reservoir is smaller
and cleser U2 the point of discharge than the intake area of the Comal ®prings
reservoir. The Huecc Springs fault (see p. 3¢ and pl. 8) is belisved to divide
the twe reserveirs. This is indicated by a compariscn between the altitudes of
the water levels in Edwards wells on either side of th:z fault and the altitude
cf Hueco Springs, On the southeast side of ths fzult, in the vicinity of the
spring the maximum altitudes of water levels on record in wells 221, 222, 2286,
and 398 are spproximately 636, 637, 641, and 636 fset, respectivaly (see table
of water levels}, whereas the altitude of the lowest point of dischargs for
Hueoo 8prings is 645 feet. Just nerthwest of the fault the water level in well
224 has been recorded as high as 665 feet. Huecc Springs cbviously could not be
fed by a reserveir having a water level lower than the point of discharge, so
that the reservoir must be northwest of the fault. It is net proved, however,
that the fault acts as a barrier tc the movement of ground water for the entirs
width of the county. ’

45/ Livingstcn, Fenn P., Sayre, A. N., and White, W. N., op. cit., p. 104
1836,
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Springs inr the Balmorhea area of Tezas are believed te be close te the intake
area and it was cbserved by White, Gale and Nye ﬁg/ that an increase in dischargs
was asccompanied by a decrease in the temperature and in the mineralization of the
water. In the fcllowing table the rscords of tamperaturss, hardness, and dischorges
measurements Tor Huede Springs show ne direct relatiunship among these factors.

Temperature of _ , Discharge b/
Date spring wat-r Air temperaturer Hardness as CqCOg %/ in

{Degrees Fahrenheit) (Degrees Fahrepheit) (Parts per million) seccnd-feot
1844 : ' : '
Tan. 22 © 70 - 326 —
Sept.14 71 -- *260 -
Qect, 9 71 - 333 -
Nov. 22 - - 294 -
Dec. 5 cf 71 45 264 -
Dec. 7 71 ‘ .5 316 ' -
Dec. 11 639 45 - -
Dee. 128 69 49 - —_—
Daec. 13 B9 B2 ’ - -
Dee. 20 69 35 A - —
1945
Jal. 8 69 b g b dad -
Jan. 28 6% 44 279 a0. 3
.T{“.!:l- 27 68 34 - ——
Feb. 14 68 - 382 92.4
Mar. 5 65% -- 288 ‘ -
Mar. 23 69 T - 308 804
Apr. 1 - C - 286 -
Apr. 27 69 - z%7 2.5
May 31 69% -- 254 7747
‘July 5. 70 - 272 59.0
Aug. 9 70 - 21 %21
Sept.1% 70 - 338 23,5
Oct. 19 69 ‘ - 282 36.8
Nov., 23 _ 70 —-— 3G 17.6
Dec. 20 70 - - 16.5

i/ For more cemplele analyses see table of chemical analyses.
b/ More complate discharge data given cn page
/ About 8 hours after heovy rain.

Referring again te¢ fi8ures 3 and 4, the apparent lag in the incrzase in dis-
chargs of Comal Springs fellowing. heavy rains and risesg in water levels doos not mean
that the water actually moves from the vicinity of San Antonio to Comal Springs with-
in the 1 or 2 menth pericd indicetzd by the lag. OCnly the changs in head due to
added water in the intake area and in the reserveoir itself is transmitted at this
rate. Tha time reguired fcr the water thet falls as rain on the intzke area west of
Comal County te reach Comal Springs would prebzbly be expressed in years rother Shan
in dsys or months. Much research has been directed towrsrd the rats of movement of
graund water, and with considsrable success wherz the cheracter and permsability cof
the materials that form the ground-water reserveirs are fairly uniform. As 2 result
cf this ragearch methods have been developed by Thiem 47/ and Theis 48/ by which it

46/ White, W. N., Gale, H. S., and Nye, 5. 8., Geulegy and ground-water re-

sources of the Balmorhea arca cof western ‘Texas: U.S.Gegl, Survey Water-Supply Paper
849-C, p- 10Q, 1941.

47/ Thiém, Gunter, Hydrclogische Methoden, 56 pp., Leipzig, 7. M. Gebhardt,1908.

48/ Theis, C. V., The relation between the lowering f the piezometric surface
and the rote and duraticn cf dischargs ¢f a well using ground-water sterage: Am.
Geaphys. Unicn Transs 1935, pp. 519-524.

D
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is possible tc make gquantitative estimstes as te the possible yiseld of ground-
water reservoirs. The metheds are mere generally spplicabls t¢ sand and sandstine
reservoirs because ¢f the more nearly uniform cheracter of such aquifers. The
applicaticn of fcrmulas for the determination ¢f the permeability of the lime-
stonss in Cemzl County would be difficult net ¢nly. becaunse of the irregularities
in the character of the Openinss in the limestones but because it is bel ieved

that the movemsnt of the water may be under artesian cupditicns in a part of its
ccurse and under wster-tablae conditicns in other parts.

Directicn of mivement,~- Figure 6 is a mep of Comal Coiunty shewing the leca-
ti.ns of a number of cbservatiin wells in which the differences in head at the
water table fur the pericd July 117, 1945, are shiwn by the altitude ¢f the
water surface at each well. This was c¢hteined by determining the altitude of the
land gurfsce at ezach w2ll and subtracting therefrom ths depth t2 water in the
well.

In general, thesc records show that the water teble in the Edwards limsstone
walls in Comal Ceounty slepes fr.m the scuthwest b.oundary of the county tcoward the
nertheast boundary of the county although locally the gredients may not conform
to this general directicn (fig. 6). Frum this we may assume thet scme water
enters Coemzl County Trom the Edwards limestoens in Bexar Ccunty. Livingston,
Sayre, and White 49/ show the slope of the artesisn head fur Edwards limestone
wells in tha San Antonic aresa in 1934, The generol direeticn of the movement of
water pr.bably varies but little from time to time. As indiczted by the cuntcurs
on their map, the gencral sicpe of the pressurs surface is southeastward bhut st
the Comal County lins the cuntours swing rather aburptly northward indiceting an
eastward slope of the pressure surface. In this arez the water appears to move
cut from under its confining bed and continues northeastward under water-table
conditlons, as indicated by the reletivs elevations of the water surface.shown on
the map of the San Antonio srea and in figure 6 of the nresent report. The fact
that tpe chemical character =«f the water southeast of the Comal Springs fault is
poor coumpared with- the quality of the water that issues from Comal Springs is
further procf that the main body uf water flows ulong the north side of the Tault
under water-table ceonditicons rather than on the downthrow gide o ths fault. This
changc[in the dirsction of movement of the Edwards water was probably caused by
structpral urlift ané trensverse fauwlting in the vicinity of Bracken {see p. 31 ),
which may have Tormeda-barrisr diverting the movement of water from its nermal
course in the artesian area. TFollowing the gsnersl direction of the slope in
Comal County, the water appezars to move from ihe vicinity of Bracken toward and
beyend' Comal Springs. In the vicinity of the springs the slope is toward the
springs from the nerth, west, nnd south, indicating = cone of depression caused
by the discharge of the spring.

49/ Livingston, TFenn, Sayre, A. N., and White, W. N., Water resources of the
Edwards limestone in the San Antonio area, Texas: U. 5. Geol. Survey Water-
Supply Paper 773, pl. D, 1936.
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In wells drawing from the Clen Rose limestone the altitude of the water
levels indicate that the water table slopes eastward and southeastward towsard the
outerop Of the Edwsrds. On the divide betwesn Cibolo Creek and the Guadalupe
River, however, the Glen Rose wells show a pronounced irregularity in the alti-
tude and slope of the waster table. This is charscteristic of the water table-in
limsstones in which the solution chenneling is poorly developed.

SUMMARY OF CONCLUSIONS

The discharge of Comal Springs, which avsrages 323 second-feet, is maintained
" by a large rTeservolr in the Edwards limestone, supplemented by a smaller reservoir
in the lower Glen Rose limestOne. The great size of the Edwards reservoir is
indicated by the remarkably constent rate of discharge of the springs, the uniform
temperature and lack of turbidity of ths water, and by the relaticn ameng fluctua-
tion in discharge, r=infzll, and rise and fall in watzr lavels in wells.

It hes been shown that recharge to the reservoir within Comal County is
limited to parts of the dreinage area of Cibolo and Comal Creeks, and that even
under the most favorable conditions this recharge is too small to supply the
springs. Tt is estimated that the entire drainage area of Comal Creek and Cibolo
Creek contributes about one-third of the water that reaches Comazl Springs; the
balznce, therefore, must come from arsas to the west, beyond these drainage
basins. :

METHOD OF WATER-WELL CONSTHICTION

Most of the water wells in Comael County have been drilled by the cable-tool
percussion method, which is described by Fiedler 50/. Ordirary farm and ranch
wells are usually from © inches to 6 inches in diasmester. Where casing is used
th2 diameter of the hels is usually reduced slightly to provide o seat feor the
casing, Most wells that start in the GeOrgetown limestons cr older formations,
including in descending order the Bdwards limestone, the Glen Rese limestone, and
ths Pearsall (Travis Peak) formation, dv not require casing to prevent the caving
of. thé softer beds. These are ususlly squipped with a short piesce of galvanized
iron casing to prevent soil from sntering the well at the surface. Many uncased
wells thet huve been drilled into these older formations are more than 50 years
0ld and are still giving service. Some wells are equipped with one or two joints
of wrought steel casing cemsnted from the surface of the ground to the bottam of
the casing, allowing from 1 to 2 feet of the casing to protrude above the ground.
This not only provides a seat for a water-pipe clamp but it aifords better pra-
tection from psllution or surface contamination.

Wells thet penetrste the CGrayson (Del Rio) shale, howsver, must bs cased to
sclid limestone at the time the well is drilled - awing to the fact that the clay
in this formation will invariably cave as soon as it becomes wet.

Walls that are drlll@d in the Taylor marl or Anacacho limsstone require
casing - NO caving beds ars found in the underlying Austin chalk, but some clay
beds in the Eagle Tord shals may cave if no casing is used.

In the Fleistccene alluvial deposits, the wells hav. an average depth of
leas than 60 feet. A few of the older wells havs been dug by hand and are lined
with rock. Drilled wells obtaining water from the terraces require casing to
prévent caving.

50/ Fiedler, A. G., The construction and protection of drilled wells, U. S.
Geol. Survey, mlmbooraphed circular 1933.
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Most farm or ranch wells are equipped with a 2-inch drop pipe and cylinder
pump. The cylinder is usually 1-7/8 inches in diameter and is placed near the
pottom of the 2-inch drop plpe with & short piece of suction pipe below the
cylinder. The bottom of tha suctlon pip2 sxtends almost the full depth of the
well except in wells in whichlthe yield end specific capacity(yield per unit of
drawdcwn)are high. In many of these wells the ¢ylinder is set 20 or 25 feet
below the water surface, depending upon the seasonal fluctuation of ‘the water
table. ’

Windmills are extensively used for power, but some pumps are powered by

1% to S-horsepower gesoline enzines. The wind is fairly depsndable in Ceomal
County, but emergency power or storage tanks holding & or 4 days' supply are

needed in case the wind dces not blow. Some ranchers equip their wells with
a jack and pulley so that & tractor or sutomotive equipment con be used when the
wind fails to provide adequate power. Recently, as a result of the growth of the
rural electrificaticn system, slectric power is being used for pumping on several
farms and ranches. Where large amoeunts of water are needed, such as for the
public supply fcr the city or New Braunfe}s, wells of larger diameter are drilled
and turbine-type pumps powered by electric motors are used.

CHEMICAL CHARACTEERE OF THE WATER

By W. W. Hastings

Partial chemical analyses cf walber from 388 wells and springs in Comal
County are given in ths table of chemical analyses appended to this report.
In eddition, analyses cf 44 samples collected pericdieslly from Comzl Springs
{nc. 294) and Huecc Springs {no. 400} are listed tc shew the pessible relaticn-
ship amung the chemieal character, the rate of discharge, and the temperature of
the water. The data indicate no apparent proncunced dlffer@ncea in chemical com-
positicn or tempbrature cf' the water with changes in the rats <f flow.

Most ¢f the water ybtainﬂd from wells in' Cumal Ccunty is accept able for
steek and doemestic purpeses but, because the water-besring formaticns are largely
limestcenes, the waters are moderztely hard, 'penerully abovs £00 parts per million.
Calecium bicarbonate is normally the predominantimineral constituent in ground
water ¢f Comal County.

The wells in the Psarsall (Travis Peak) fermaticn yield water that ranges in
quality frem exceptionally g.ood, as shown by the analysis of the water from well
106, to water that is tou highly mineralized feor most purpcses, such as the water
frum well 11C. However, must wells in the Pearsall (Trovis Peak) Tormation yleld
water containing less than 500 parts per millicn of disscolved solids.

Wells in the Glen Ross limsstone generally yield water acceptadble fer domess.-
tic purposes. The more highly mineralized waters Trum the lower Glen Rose are
high in sulfates and =r2 v=ry hard, as shcwn by the analyses ¢f water from wells
- 63 and 130. Water in the upper Glen Rose in many wells is rather high in sulfates
and hard, but mest of the water had dissclved. sivlids below 1,000 parts per millicn.
An mxceptl'n iz feund in the analysis cof waier from well 427, which is 1,800 faset
deep and ylelds water having 4,170 parts per millicn of dissclved solids.
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All the analyses of water from wells in the Edwards limestone ncerthwest of
the Comzl Springs feult show that the water is cf goeod guality; althcugh the water
is hard, dissclved solids are ususlly loss than 500 parts per million.- The wells
{402 and 403) that supply the city of New Braunfels yisld water that has an - reraes
average hardness ¢f 252 parts per millicn and dissclved sclids of 282 parts per
million. (See fig. 7.) The water supply has been a-proved by the State Beard
s Health for public consumption.

As previcusly stated, it is belisvad that the weter socutheast of the Cemnl
Springs fault is of pceor guality becauss the fzult has prevented the free circu-
laticon of metecric water in the Edwards limestons. In the Glen Rese limestones
and in the Austin chalk, circulation ig alss the controlling facter in the quality
¢f water., Wheres scluticn has developed a ressrveir with a2 system of connecting
passages permitting the free movmment of water characteristic limestone waters
prevail, as illustrated by wells 184 and 402 in figure 7.

Water from the Lecns formation. of Pleist.cene age is high in nitrate, as
in well 363, but the nitrote c.ntent of the water differs widely from one well
to ancther, It is frequently stated that high nitrates in well water indicate
pulluticn frum scarces at or near the surface, but studies of waters in varicus
parts cof Texss indicate that Pleistocene formations may contzin nitrste where
there is nu possibility of eontaminaticne '

The chemical ctmpesitin of ground waters frum several zguifers in Cimal
County 1s shewn grephically in figure 7. 'The heights i the several sections
ecrrzepond . the guentities »f the ions, such as calcium, magnesium, chlcride,
etc., expressed in terms ¢f eguivalents per millicn. One equivalent per milliun
corresponds to 20 parts per millicn of caleium, 12 of magnesium,23 of sodium,
39 of putassium, 61 of bicarb.nate, 48 of sulfate, 35.5 cf chleride, 62 of
nitrate, and 50 ¢f hardness as caleium carbonate. The total hardness is the
sum of the blocks fer caleium and magnesium. As an illustraticn, if the
bicarbinate block extends above the magnesium block, all the hardness -is
carbrnate hardness; but if the tep of the blearboanate is liwer than the top of
ths magnesium, part of the hardaness is due to sulfaise, or evan chloride if the
chlsride extends belcw the top of ths magnesium.
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SURFACE~WATER SUFFPLITS

By

S. D. Breeding

Appriximately 420. squara milss of the 567 square miles in Comal County
About 80 square miles in the northeastern
part of the ccunty is drained by Blance River, a tributary of San Marcos River
which enters the Cuadalupe at Gonzazles about 60 miles balow New Braunfels; and 2
strip of about 20 square miles slung the sguthwestern border of the county is

drains directly into Guadalupe River.

drained by Cibele Creek, a tributary of San Antcnio River.

Continucus records of the discharge of these straoams were being cbialned in
Foburary 1947 at the fellewing gaging stations exeept the Guadalupe Hiver at New
Brepunfels, belew Comal River, which was discontinued in 1927. All the stations
axcept the one at Wimberley are in Cemal County.

Station

-

Drainags area
{squars miles)

Fericd of rocord

Guadalups River nasar ©pring Branch

Guzdalupe River sbove Comal River
at New Braunfels

Guadalupe River at New Braunfels
(balcw Cumal River)

Cumal River at New Braunfals

Blanco River at Wimberley

Cibcic Creek rnear Bulverde
Cibclo Creek asbeve Bracken
Cibclo Creek ot Selma

1,432
1,666

1,770
g4.*
S8

158
2501
280

June 1922 to
Decomber 1927 to

January 1915 t: Dec.1927

Dzeomber 1927 to

Aungust 1924 tc September
1926 and Juns 1928
to

April 1946 to

March 1946 to

March 1946 to

*Measurements include flcw from Ceomal Springs to which this dreinage erea

ts not applicable.

These reecrds were ccllected by the Surface Water Division of the United
States Geclogiczl Survey in cooperation with the Texas State Board of Watsr

Engineers, and have been published in

¢

Geoleogical Survey Water-Supply Papsrs.
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Guadalupe River
The follewing table contains a few pertinent facts about the flow of

Guadalupe River as meusured at gaging staticns in Comal County.

Table 1 - Runcff of Guadalupe River

Pericd of ] Average during Average during | Minimam
reewrd pericd ) 12 consecutive in

(calendar (acre-fest 51/ menths of lowest | one day
years) per day) flcw {acre-foet)

: {acre-Tact per dayl
Spring Branch ' 1923-46 583 | ' 96 5.6

Naw Braunfels . .
 {above Comzl River)'t  1928-46 8zl 127 19

New Braunfels . . :
(below Cemal River) 1916-27 ; 1,486 . 688 536
: ! L . E
gl/ An acre-flct 1lg the amocunt of water required to cover 1 acre to¢ ths depth
of 1 foot and is =quivalent to about 226,000 gallons,

Peak rates «f Ilew recirded for Guadalupe River nsar Spring Branch during the
~pericd 192853-46 were 121,000 second-feeot on July 3, 19392, and 114,000 secuind-feet
on Juno 15, 1935. The minimum £low recorded wes 2.2 second-f2et on July 11, 1939.
Peak: réates ¢f flow recorded for Guadalupe River at New Braunfels'during the
period 1216-46 were 95,200 szé¢ond~fect ¢n July 3, 1932, and 101,000 seccnd-fest <n
Junz 15, 1935. Fluods of cunsiderubly greater magnituds cceurred in 1869 and in
December 1913. The minimum flow recorded fur Guadslupe River ebove Comal River.
ot New Braunfels between 1588 and 1946 was 9.6 seccnd-fzet on July 9-~11, 1932.
As the Tlovds in July 1932 and June 1935 originated above Spring Dranch, the
- decreage in the peuk rates of flow between Spring Branch and New Braunfels is
censidersd to be due to tempirary channel stcerage and to have no réluaticn to
pusgible lossss to the greound-water ressrveir. -

Tebls 2 gives the annusl discharge «f Guadalupe River at the gsging staticns
nsar Spring Branch and &t New Braunfels, sbuve Comel River, and the runcff from
-tha 234 square milss drained by the rivsr between these staticns {expressed in
cere~feet end in depbh in inches), tugether with ths annusl rainfall at New

Braunfels and Fischer's Sture £or the years 1928 to 1946.

[ N -, [ . .
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Teble 2: Discharge .f Guadalupe River near Spring Branch and at New Brazunfels and
pickup batween statiuns; rainfall at Fischer's Stere and New Sraunfels, Texas,

1$28-46
Flow of Guadalupe Runcff betwsen Spring Rainfall in inches
Calendari{Rivoar in acre-faet Branch and New Braunfsls Fischer's New
year Spring New . St:ore Braunfels
, Branch Braunf:ls Acra~-faost] Dewth in inches
1928 45,400 64,800 19,400 1.55 £8:83 36.07
1929 143,000 208,000 65,000 | 5.21 40.60 40.15
1930 142,000 170,000 23,000 2.24 30.80 28,71
1931 235,000 336,000 100,000 8.09 32.57 31.58
1832 395,000 | 425,000 - 30,000 . 2.40 27.58 31.15
1933 102,000 114,0C0 12,000 .96 £6.90 26.75
1934 [ 54,490 87,680 33,190 2466 £8.62 30.80
1935 459,800 575,700 113,900 9.13 42.07 41.67
1936 619,309 691,900 72,600 5.88 27 .86 30.41
1937 151,200 33,400 52,200 4.18 : 28.94 £9.19
1938 140,800 232,400 91,600 7,34 23.13 2g.52
183% 60,310 64,58 4,270 $ 34 29.53 1%.35
1940 152,400 174,300 21,900 1.75 37.28 38.11
1941 183,100 620, 600 135,500 - loRgse - 356,02 42,92
1942 Z27,800 318,000 90,800 7R3 313185 42.08
1843 - 28,570 136,300 c%,730 2.997 22,83 29,93
- 1944 315,100 450,100 133,000 10.82 37.53 43.14
194F 302,200 420,700 118,500 2.49 35430 39.238
1948 228,500 378,200 P 149,7CD 12.00 46.79 | 56.60
AVERAGH : ' ‘ ‘
1828-46 230,800 300,000 89,040 5.53 32.86 34.75

During thes %8-ywzr peri.d the minimum annual runsff from the drainage area
between the two staticns {234 square miles) was 0.34 inch .r 18 acre~feet per
square mile, the maximum runsff was 12.00 inches <r 640 acre-fest per square mile,
and the avarage Was 5.93 inches or 295 ncre-~feet per square mils. The runcff
from this area éuring pericds cf normal and 1low Plow is cunsiderably affscted by
the flow from several springs, of which the Huecc Springs are by far-the largest.
Results of 29 current-meter measurements of the flow of Huesco Springs, which
enter Guadalups River ¥ miles above the gzge at New Braunfels, show a discharge
ranging from O to 96.0 secend-feet. These measursmants are listed in tzble 3.

Table 3: Discharge messursments, Hueco Springs, 3 miles north of New Braunfals,

Texas
i Discharge " Discharge

Date {s2cend-feet)|l Date {second-Taet)
July 31, 1924 ' B7.7F Nov. 22, 1945 17.6
Jan. 19, 1928 0 Dec. 20 16,5
Fsebh, 22, 1929 0 Jan. 24, 1946 38.0
QOct. 8, 1937 ' 1-5* Mar., 1 TLled
Augg 4., 1944. 6100 EPI‘- ‘j: " 71v3
Sept.l& 5846 May 9 55.9
Jan. 22, 1945 90.3 June 14 54,4
Feb. 18 ' ' 92.4 : July 18 22.3
Mar. 23 80.4 Aug. 21 13,2
ﬁpl’. gri ' : ggg . Sept.26 93.2

ay . . 3 .

11, % AR s
éggg,lg EE Jen. 12, 1947 95.0
Qet,. 10 40,8 . Feb. 13 88.7

" *West Spring cnly.
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Most of the measursments in the foregoing tabls wser? made in 1944-46, when
the rainfall was ccnsiderably above average. Praceipitatiin during 1946 was mere
than 20 inches ab:ve the anmual average at Néw Braunfels. Therefore, it iz con-
cluded that most f the measursments of discharge recurded in the table were
c.nsiderably abive average.

The fclliwing tables, 4, 5, and 6, show discharge measurements made to
determine seepage lisses and returns ¢n Guadelupe River bsiween the Comfort and
New Braunfels goaging stations during periszds of low flow in 1988 and 1929, The
recirds show a net seenage gain of N3 second-foct in 1928 and a nst seepage
lcss of 1.4 seccnd-fest in 1929 betwoen the Spring Branch and New Braunfels.
statiins.

The seepzge investizaticns in 1928 znd 1929, as recorded in tables 4 and 5,
show that ths flcw at New Braunlels was 2 t. 4 secind-feet greater than it was
at Spring Branch., In these tables the discharge of Husc. Springs would be shiwn
in the Elm Creek msecsursments, for which discharge measursemants are recorded as
zero, indieating that the springs were dry during both investigatiovns.

In 1944 a seepage investigaticn was msde between the Spring Branch and New
Braunfels steticns which showed a net gain 2f 98 second~fes=t between Spring
Branch and New Braunfels, ~f which 61 secind-feet came fr.m Huece Springs.
Table 6 is g reccrd T this investigation. -



Table L .- Discharge measursments tec determine seepage on Guadalupe Hiver from Comfort, Texas, to
New Braunfels, Texas, in January 1923.
During the investigaticn the river weas at a constant stage and the mpasursmehts
represent the natural conditions.

- T
— {
_ . o oS }~_Discharge in second-feet
Date Stream or diversion Location ‘ESQZS i . Wain Trib- | Gain or Total
HEA "stream |utary i 1loss in | gain or
- section loss
2582 |
Bt £y @0 Ly
=T oL :
1928 . - - - d - . - I !
Jan, 16 | Guadalupe River At gaging station 2 miles 0.0 - 52.0 ;
abov 2 Comfort ' i
16 | Cypress Creek | /4 mile above mouth at 3.0 1.5
Comfort
16 | Holidey Creek 1/8 mile above mouath =L o s 5L.98 F3
15 | Guadalupe River | AL réidrosdr-bfidge-fear Comfort 6.k 58.6 +4.8 +y o B
16 do. At waring 12.2 58.7 + .1 +4.9
17| Joshua Creek 2 miles above mouth nwar daring 156.0 1.6
17 Sister Creek 1/2 mile above mouth near Sisterdale 19.7 A
17| Guadalupe River Just. below mouth at Sister Cresk 19.7 65.4 +h,7 +9.6
near Sisterdale :
17| Wasp Creek At mouth 6 miles below Sisterdale 29.5 2
171 Sabino Creek At Houth 8 miles northeast of Boerne 31.2 .5
17| Guadalupe River Just below mouth of Sabinc vreek ab 3L.2 70.9 +4..9 +1L. 4
Ammans Crossing 7
17 do, At Schillers Crassing, Lmiles 45 .6 £8.3 2.5 +11.8
north of Bergheim )
18| Currys Cresek 1/2 mile above mouth, 4 miles 55.8 2.6
above Spring Branch
12| Cuadalupe River 4t Specks Crossing, 2.5 miles 57.5 71,9 +1.0 +12.8
southwest of Spring Brarch
18| Spring Branch 1-1/2 miles above mouth near
Spring Branch 59. ‘ 1.5

Sheet 1 Sf 2



Table /.- Continucd

! o .
) L§:ﬁ:§- Discharge in second-feet
[ : . ié\g;g Maii Trib- Gein or Total
Date} Stream or diversion |, Location Eg .7, |stream utary loss in { gain or
(82 E S section loss
L S O
T S
1928 i Continued b
Jan. 18 Guadalupe River jAt'gaglng station near Spring Branch - 61,7 73.5 + .1 +12.9
‘ 18 Big Spring &t Cranes Mill 78,5 3.9
13 C(uadalupe ERiver Just below Big Spring, at Cranes Kill 8.5 1 723 ~5.1 + 7.8
18 do. 2 miles Parthf ast of Sattler IYg2.7 1 88.9 +16.6 +24.0
119 Jacobs Creek | At mouth 2 miles bslow Jattler 5.9 .0
119 Guadalupe R iver L miles below Sattler o7 .L § 83.2 -5.7 +18.,9
119 Isaacs Creek { At mouth, 5-1/2 miles sbove Nav' Braunfels | 103.5, .C
119 Guadalupe River 0.4 mile sbove Blm Creek near Hew Braunf-ls 103.9 ¢ 21,5 ~1.6 +17.1
119 Elm Cresk - 1At mouth n-ar New Braunfcls 0L.3 .0
%19 Guadslupe River At new gage 1 mile above mouth of 108.7 i 77.7 : =3.9 +13.2 L\
Comal River : ol
| : ;
!
|
l .. -

NOTE.~ Columns headed "Gain or loss in section end "Total min or loss" show values computed from discharge of
main stream, sributaries, and diversions. )



Table 5.- Discharge measurcments to determine seepage on Guacalupe River from Comfort, Texas, to

New Braunfels, Texas, in F:ibruary 1929%.

urd he investigation ths river was at a cornstant stage and the measuremsnts
During the investig g

represent tho natural conditiems.

] e
: ool Discharge in second-feet
Date Streem or diversion Location S R Main ! Trib- | Gain or Total
g ES  |strcam | utary loss in gain or
! PSetr i section loss
' 0.1 .o i
Zgd & f
i
1929 :
Feb, 18} Guadalupe River Gaging stati:n 2 miles above 0 41.1
: Comfort ‘
18 Cypress Creek l/A mile above mouth at Comfort 3.0 0.2
181 Holidey Creck 1/k mile above mouth below Comfort 4.8 3 0
12| Guadalupe River San anbonio and Aransas Pass Ruilway b.by b5 +1.2 +1.2
: bridge near Comfart !
18 . do., Waring T12.2 364, -56.1 -4.9 %
16 | Joshua Cres 2 miles above mouth rear Yaring 16.0 o7 {
191 Sister Creck 1/2 mile abova routh ntar Sistordale 19.7 W2 :
19 | Guadalupe River Just below mouth of c¢reck at Sisterdale 1%.7 L5.2 +7.9 +3.0
19 | asp Creek Mouth, sbout 5 miles below Sistordale 29.5 0
19| Guadalupe River Just above mouth of Sabinc Crock 1.0 50,7 -5 ~1.5
at Anmans crossing
19| Sabino Creek l/h mile above nmouth 8 miles northsast .2 .3
~»f Boerne
19 1 Guadalupe River Unknown crossing acout 4 miles north ' 34.2 38.2 . =2.8 ~te
of OUberlys crossing
20 do. 3chillers erossing 4 miles.northosast L5.5 53,0 +5,8 +0.5
of Bergheim -
201 Currys Creek 1/2 mile above mouth, 4 milcs above 55,8 1.0
Spring Branch
3“1cotil cf 2
) f i
N | -




Tablz 5.~ Continued
; -
| ' o Bigcharge in second=fect
Dete Stream oz diversion\? Lozation Leg Main { Trib. Gain or | Total
: : : %E‘g:ﬁ stream * | utary loss in | gein. or
RN kv s setion loss
LS |
ed OO
1929 contimed _
Fe, 20 iCumdu upe River ecks erosain & 2.5 miles 7.5 479 +3,7 +1,.:2
! southwcst of bprln" Branch '
. 20| Spring Branch 1-1/2 miles above mouth near 50,0 .9
L SH*LHJ Branch g
20f Guadalupe River Gaging station near Spring Branch &1.7 L7.4 “1.2 10 43,0
214 do, In Derijohn Bend wast of Spring Branch 73.3 24,3 -13.1 ! --10.1
21 Big 3pring Cranes #ill 73.5 S 2.9
21 u¢d lupb River Below Big Spring et Cranes Wiil 5 33.2 +2.0 2.1
2] do. 5 miles nopthwost Sattlfrs Store near 85.2 48.8 +5.6 +1.5
. ' Crazsies gin . : '
22 do. 2 miles northeast of Sattlers Store 94.0 432 - .5 + .G
22 | Jacobs Creck Mwh+h 2 miles balow Sattlerq Store $95.9 el .
227 Guadalupe Hiver 5 miles bolow Sattlers Store Q7.4 3.1 +4.2 +5,7
22 | Iszacs Creck Wouth about 5-1/2 miles above 103.5 0
New Braunfels
22| Guadalupe River 7 miles above conflucnes of Blm 104.1 3.0 - .1 +5.6
' Creel above New. Braunfils
221 Tim Creek Houth ncar New Braunfels ‘ 104.3 0
22| Guzdalupe River ibovz gaging station at . Hew Braunfols 103.7 #,2.0 ~4,.0 +1.,5 -
} ' ,
i
. i , . ] . I T S
sican discharge for 2Zi-hour period used heccause of fluctuation casued by Gode's small pOV’F plant,
NOTE.~ Columns headed."Gain or loss in scction” and PTotal gain ar 105%” show values computed from discharge of
zin stream, trib tall 13, Pnd diversions.
Sheet 2 of 2




Table 6,- Discherge m
New Braunf=is,

Tex., in August 1944,

Teasurements to determine seepage on Guadalupe River from Spring Branch; Tex., ts

During the inv“sblb(t‘Jn the river was at a constant-stage and the mcasurcments ropresent th
naturazl conditions.
{ e e _—
Date i Streem Location Discharge in sccond-foo
Hain | Trib- ! Gain or | Total
] stream | ubary loss in gain or
i i | section ioss
194k 3 I
Aug. 3 t Guadalupe River Lat. 29951140, , icng. 989231001, G2
at gaging stabtion moar Spring
Branch, Tex. .
3 do Lat- 299531351, long, 98911400, 102 +10 +10
) 100 fzet below Sorrel Cracic and
i: miles southwest of Hancock, Tex, - A4 . _
3 do Lat. 299521100, lonz. 98°13:25n 113 +131 *21
508 feet be’or H*o Lﬂ Vall:y !
crassing and 1.8 miles northwest @
_ of Sattier, Tex. .
3 do Lat 29048 35n ) Jong . 980101400, 119 + 6 +27
% mile bolow Boar Creek and 2.7
_ 'iL,s south-soutimest of Sattler, Tox. R B ]
A do Lat. 290457507, long. 98049110, 126 5 +32
0,7 mile above Isaac Creck, 0.8
mile above first crossing on
New Bravnfels-Sattler Boad, and
L5 miles northwest of Now
Braunfels, Tex.
L j Huceo Springs Lzt. 990'513L"’ long. 98CC3125Y, 51.0
3.3 miles north of ilew Braunfels. Tex. _
4 { Guadalupe River Lat. 29%;2t55%  long. 99004'40” 150 + 5 +37
zt gaging station above Coma
i River at New Braunfols, Tax.
NOTE.~ Columns headed "Gain .r loss in section” and "Total gain or loss" show valucs computed from discherge of main

stream ang tributaries.
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Comal Springs

A complete record of the flow of Comal River below Comal Springs is awailable
since 1933. During the period 1933-46, the average flow of the river was 342
second-feet. Of this, it is estimated that an average of 333 second-feet came
from Comal Springs; and an average of 9 second-feet was surface-water runoff, re-
presenting an annual runceff of 1.3 inches from the 94 square miles of drainage
area above the station. The average rainfall at New Braunfels for the period
1935-48 was 353.19 inches, which is about 4 inches above normal for that place.

The following table gives the menthly and annusl discharge for Comel Springs for
the years 1928-46, inclusive:



Table 7.- Honthly 2nd an

'Zi
o
m
’_l
.J

discherge, in second-feet 1/, of Comal Sorings ot Hew Braunfels, Tex.

T 7 :
Tcar Oct, Nov., Dec. Jan. Feb, Mar. Apr. May “? June July Aug, Sept, Annual
(1928 1#32G 0 |315 | F307 299 13295 1300 298 1RG5 1RG5 289 275 270 297
1929 #2873 277 230 242 271 273 277 %275 %300 {320 310 {4300 1288
1930 290 293 285 273 270 257 262 |®2G5 gy | 299 269 265 280
1931 |#260 260 269 (280 %315 %337 [#330 u341 345 #3386 522 329 310
1932 315 296 296 #2315 315 *327 #®305 #303 311 3?L 1347 335 317
1533 324 314 321 | 311 269 311 340 w325 305 %320 300 211 314
1934 292 299 309 *320 347 *330 332 323 325 #*330 325 299 © 310
1935 309 *287 *287 295 297 294 #300 #310 *330 ®34 3&2 #3135 311
1936 #3442 355 . 370 375 369 358 335 WIS R385 #*355 359 #3560 358 -
1937 365 361 354 348 351 %362 375 %385 *}75 359 341 37 328
1938 319 315 322 #325 330 33C *A0 1#367 356 354 342 352 339
193 340 338 331 32k 329 320 31, 304 305 270 28¢ 303 314
1940 287 276 286 235 233 286 w277 Ls2bL w272 287 276 276 280
1941 #2771 *71 ®287 297 2313 w322 #3240 *377 *377 358 361 | 342 326
1942 (%354 342 335 338 |#333 335 %342 %313 318 328 319 | %357 335
1963 1%388 | 405 | A1S | 408 1 390 | 37h | 356 | 333 %328 [#328 %317 | 322 364,
1944 307 317 314 #333 EBQ #359 382 #383 37 355 328 333 34
1945 325 314 *333 w344 *398 #3382 #1436 L1 375 345 341 35 358
1946 #3534, 331 336 327 *312 *33 331 H347 364, 374 %356 *365 343
Average| 317 314 318 320 321 326 325 330 334 331 ¢ 322 323 321
| , i L

_‘[Z‘-.

Partly estimeted.
1/ 1 sccond-foot = L48.8 gallons a minute,



- 72 .
Blanco River

The gaging stution on Blanco River at Wimberley 1n Hays County records the
runoff from a drainage ares of 378 square miles, including 60 square miles in
Comal County. Simultaneous records of the discharge of the Blancc River at
"Wimberley and the Guadalupe Hiver at Spring Branch and New Braunfels {zbove
. Comal River) are available for the calendsr years 1931-46. The average annual
runoff from the Blancc River basin during this period was 233 acre-feet per
sguare mile as compared with 321 acre-feet per sguare mile for the part of the
Suadalupe River basin between the Spring Branch and New Braunfels stations { com=
puted from the difference in the discharge recorded at the twe stations}.

Comal Creek

Comal Creek drains 94 square miles shove Comal Springs, all of which is in
Comal County. Below Comal Springs the stream is called Comal KHiver; abeve the
springs 1t is called Dry Comal Oreek. Figures for the runoff of Comal Creek
are obtained by subtracting the flow of Comal Springs from the discharge of Comal
River. ) .

Cibeclo Creek

Cibclo Creek drains an area of 280 square miles above.the Selma gaging
statien. The Selma, Bracken, and Bulverde stations were establiished on the
Cibolo in March and April 1946 (see map, fig. 2). The unusually heavy reinfall
during the period of March 1946 to Januairy 1947 emphasized the rather remarkable
differences in runoff for the various drainage basins in Comzl County.

Simultaneous records

Simultancous records of the discharge of Dry Comal Creek and Cibolo Creek,
ags well as the discharge of Guadalupe River, are ovailable for the lZ-month
period March 1946 to February 1947, at the Selms, Spring Branch, and New Braunfels
stations. During this 12-month period the runoff of Cibolo Creek amounted to
11,680 acre-feet at Selma, represssnting a depth of 0.78-inch aver the drainage
area. The runoff of Comzl Cresk for the period was 16,650 acre-fset, representing
a depth of 3.33 inches. In contrast to these low (igures, the runoff of Guadalune
River -fr¥om the drainage area b tween Spring Branch and New Braunfels amounted to
-168,800 acre-feet, or a depth of 13.9 inches. . '

The rainfall during tha period was 44.71 inches at Boarne, 53.09 inches at
Bulverde, 44.62 inches at Fischer's Stors, and 54.50 inches at New Braunfels. The
nermal annual rainfall for the area is about 30 inches. :

The monthly rainfall at Boerno, Bulverde, Fischer's Steure, and New Braunfels
for March 1946 t¢ February 1947; the monthly runoff of Cibole Creek near Bulverde,
May 1946 to February 1947, and at Selma, March 1946 to February 1947, of Dry
Comal Creek at New Braunfels, and of the area tributary to Guadalupe River bhetween
Spring Branch and New Braunfels, March 1946 to February 1947, ars given in tsble B.



Taple 8,- Rainfall and funoff, Comal County, 19406-47

Rainfall — Depth in inches

Guadalupe River be-
tween Spring Branch
end New Breunfels

Dreinage aree,
230 sgusre il

.

-3
oI

L)

L)

.
RSN
O D

A S
[SATERWN]
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[
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I~
fo
R

Ll .62

Yonth Bulverde !Fischer's !New Braun- Runoff in acre-fect per squars mile
. Store fzls : ' _? i
Cibolo Creekx Dry Comal Creck)
PueBulyarde | Selma New Braunfels
Drainzge arca Drainage avea | Drainage area,
198 squarc mi.280 sguare mi.f square_mil
Mar. 1946 5.09 455 3.95 P0 f 3.30
Lpr. 3.77 2,78 2.02 3# o i G
May 4.05 3.50 5.75 1.73 5.71 2L.91
June 3.59 3.18 10.88 A 56,11
July 25l 2.91 1.89 G o
Aug, 5.353 ©3.82 7ol 0 2.02
Sept. 12.9% 6.55 8.33 a7 25,479 57.98
Oct, 2.5% i.5¢ 347 63 2 1.91
Hov. & .05 HuLS 2.60 IR 3.5 18,973
DGC. . 3077 3060 3.2.1 3 u95 l.gl
Jan. 19L7 L.h2 L.70 L2833 5 .03 F¢57
Fob. .37 .25 2 1 o o
Totals 53,09 54.50 58.36 £1.70 7T 5k

719,35

3+ 1

o record abt Bulverde during March and fpril,

.—EZJ..
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Conclusion

The data show that an abundant and dependable supply of water is furnished
by Comal Springs and the Guadalupe River below Comal Springs, and that con-
siderable supplies of surface water are availlable from cther streams in the
county, but that sterage will have to be provided if a large continucus supply
- of water is to be obtained from sources other than Comal Springs.



Records of wells end springs in Comal County, Texss
£11 wells are drilled unless noted in the remsrks.column

T T

) ! : i ; ' ! :
Well: Distence Cvmer ? Driller ; Date,; Denth %Diam~ZWﬂterrﬁéoring
1 i ; : 1 :
o from . ' i eom~: of jeter . formation
! Heneock : Pple-twell i of
K ; . | Coted 1 (ft,) 1well |
o ! o ] | R CES
1 8miles , G, L, Meserole ! - e 9! 60 E—Glsen RPise Line-
* northwest ! ! H ; istons, loger memrer
21 do, y do. . —— S Old o 2lT 6 do,
9 o T R
: :‘ : | 5 : :
' 3 ¢ 1 1
; o : ! ; ' !
R Ty 7, N BN 5 &o.
' H - A i ——
47 b miles ! %, -Kederli E . Kederli 5 1914] ?65f7 5 dog
: northwest | _ § ! : ; ;
51 do. 5 Emil Doell v Fmil Doell 1895;' 300 7! GE “do...
: ‘ 5 . S SR ’ -
B¢ b5 miles . T, ¥isoher | H. Fischer | 0Old | 627 ! G - Yeersell(7)
' northwest . : . ' ; ! ; formetion®:
) ,v*n i '. ! ' H
i Do : i : }
3 : : 5 ! |
: i _ :’ ' t : ! _
7 do}‘ . R. O, Fischer E - i "= :Sbring; 48 . Glen Ruse lime-
: : : : : - ' Y at.ne, Lower
! ; : ! ; : | member
: ; i I ! i
: . b : N . i J
8! do, . ¢ W, 0, Fischer W, 0, Fischer. 1922 218 61 do,
: | - o § j ! I
9 b miles | H. Pentermuenl | - 1 0id | 275! 5 do,
' north ! ; : A .: _
10 745 miles | Paul Schlamous -— T 0xd T 283 7 8 do,
'nmorth | ‘. o . 1 e
1174 miles i Hugo Halm ! - R 497 g, do,
i north P \ ; : % i .
12+ 4 miles | John £, Schiemcus | - ©old 2207 R do,
1 ‘ H i H
' northeest . : ' : ' i
137 2z miles @  Otto Treuer ' R, Pege P 0ld i 350 6 dao,
- northwest ! : o ? ;
L R
':. ? : S f |
H N . L N : ! '
15, 2% miles |  Cerroll Hall - i -- Spring: --| aa,
! northwest X : i O ;
; ! ! " i &
; : ) : Lo ;
16 25 mlles - do, ) R, Pege . 0ld 240 6. do,
" northwest | } j : 5 |
17 ’ 54::5_ miles ' W, H’ Stsnley t - ¢ 0la : 385; 6 da.
" northeest _ \ : f o ;
18 122 miles | do, P - T 0lds 5207 81 da,
 northesst : ! i ' : :
19 &5 miles !  Tom Summers - - C0ld 425! G do..
s northeest | i ! : L )

ﬂ/?Measuring point wes ususlly top of cesing, top of plpe clemp or top of pump bese
= or foundetion, :

b/ Methed of 1ifty T, turbine; B,bucket; C, sylinder; G, gesoline engine; E,electric;
T W, windmilly H, hend, ¥umber indicetes horsepcwer. '



i -

Chemiesl analyscs of water from most of thess
wells snd springd sre gmiven in fh

teblie of anelyscs

‘Height of | %WATER LEVEL ! :
Wnlllmeaaht1nv E Below : -7 Dete ou EMothcdiiUse i Remarks
i point  : lend ! messurement | of i:of |
I above ; surface ! Llift Ewetcrf
| ground 1 {ft.) Y -
i {ft,)a/ E R B
1 b . [ Nowv. 18, 1936: yiows, N iLug well in ToTtom oF creek,
E ; j i ; rOLk curb, seepege woter cnly.
2, 0,0 '1586 j do, . C,W 78 lConcrO*e curb end 1C feet
E i g ! ; steel cesing at top 4 Weter
Il 3
: ; i i ; 'l val messurcd while punping.
j i : i ' i Continued pumping ¢OWT?Enﬁ8t“T
i ; ! | i ito level below suction pip
I - a/200 | - 1 C,W ., 8 iStoel cesing to 10 foet.
i ; : : : ] '
4 1. 0,.T P B6.1 L Nov. il 19861 G, i D,S :Concrets curb.
i 5 : ! : :
51 - 1/ 1E0 : - PO, DS iSteel cesing to 10 faet.
! : . 1 1 : s
£ -- p 15,5y Fov, 4, 1936 C,G, | D,§ \Measuring point 0.7foot below
; ' E P38 : lland surfece, Stcel cesing
: ' j : : ‘to 20 feet, Despsned from
} ; : : 3 1250 fest to 327 fect in 1908.
: ! . ! ; iWeter from sendstone st 2&
: X ; : 1 ifeet and from ssnd et 320-327
T - i do. [T, | D,5 'Bstimeted flow Nov. 4, |fest,
: : ; ! ¥lowa! 11936, ¢0 gellons a minute,
i ' ¢ | ; ifiater level epproximetely &
f E ! E E i feet below lend surfeoce Scpt.
: | ! : : .13 1943, :
8 0.0 D - Tec., Sl,_1933T'C F ;oD,S “1 cesing to 15 feﬂt
; : i |13 ! :
g 0.6 155.8 ; Tov. 4, 1956 C,n | B,5
K . i ¢ ! !
IS §;‘ CERN - R é T8
I a/ 16 = ", L 5,5
} L ! ! ' i :
12 7770.3 V) ?'Dec, 2, 19361 C,H 1 D,5 :Stecl ecesing to 30 feet,
? i s ; : : '
13 : 0.0 v 144.1 ¢ Dec, 4, 19361 C,W | D,8 !
;‘ L ! i E | :
14 1 ~- | == 1 Dec, 31, 19307 Tlows: D Bstimeted flow, 75 gellons
v : : ‘ : ‘minute frem 3 openings in
! i ! ; ;. 1limestone Dec, 21, 1936,
57 - Po-mom ) Nov, 4, 1830 RiowstT S Tstimated flow 20 gelloms e
i ; Co ' : ! ‘minute on MNow, 4, 1038, Re-
; § i ; : iported to flow about € months
i ! | ; : teach yerr; dry on Sephl?, 1945,
167 0.8 ; 46,9 do. P CL,W E L,5 1Steel crsing o 22 feet,Woter
g ;- ! ! ! rsands reported at 80 rnd 240
77 1.0 TF9.4 | Dec, 81, 19206; C,% ! D, REEEN
: ;  154,5 ¢ Sept.18, 1944 : .
i3y 0.2 " 121,9 | Sept.18, 19441 C,W | D,3 |
19T 0.4 . 17T} Teo, &, 1036 C,W REI
|

G/fIbP of weter; Ind, "industrisly P
o/'na+el level repcrted,

5 publlo supply; D, domestic: §, stock;N,ﬁetxgéd



-

of wells end springs in

-

Records

Comel Coun@y——Ccntiﬁued
- T T -t e—

: : i ' i !
Well: Distence | Qvmer i Driller EDBteEDepth iDism~!Water-beoring
: from : ; rcom-, of ‘eter + formstien
i Heneock ! ; !:ple-—iwel'}_ ! ;‘ L-
: : : : lted ! (ft,) 'well !
1 ! ! ' t Vs :
= 4 : : - {in, )i
21 EE%'zilest it DR, Semmes - T == 1Spring | ~~glen Ress limes - .
- southeest - N : . 5 shone,upper, rember
22 do. : 3o, ! — BTE T IO R R ’
; ; i : \ ! :
25 [ Tnile ; Mex Linertz : - 1190z, 228 8:G1lan Rose lime-
: southeast ! : ) E stenn;leger memher
24. : In Hencock: Frenk Gunther : -— 319152 169; s% “do,
! : I : : t
25 5 miles 1 H. C. Nolson - oTd RSB, o,
- I northwast | P : : f ;
26 .10 miles | Fred end Richerd W, Nsugcbewer (1908} 125 8, Pearsall
Pwest :  Scheeforkceter ! : ; : formation
X ! : i ; i !
27 v do,. i do, ' — N ;Springe ——tGlen‘Rb36 lime~
; ; 1 E L ; fatine, lower membar
29 1 83 miles | Frenk Forter E - i1890¢ 2261 T 6y Pearsell
! west ) : ! ' ! ! formation
30 18.miles  1M¥rs, P. J. Remler [Vogel end PaiggI380; 184, 76! do,
. west ! Estete Poe { ! ; !
3l : 7z miles | J, K. DBeretts ! -- ‘0ld ' 280 8, do,
| southwest | ! ! ; ! ;
32 : Gg miles | J, W, feerd ; _— 0la ¢+ 100! 81 Pecrsslli?; i
cwest : \ E I L, ' formetion”
33 ;6 miles . D, Hill lom Adere b—m 0140 8T Poaresil
L vest : i : ! ; ! formation .
5 7 | - .
32 (5L miles o ®d. Kidsrit " Jeses TPege  1o0B1  TIZT 8T 3o, T
*west : ; : ) : ; : _
35 1 4% miles | J, D. Nizon ! —-- U -~ Spring . —-; GLEN RGBT LIME-
west ' ! ; ' I i'stone, lower
' i ! ) : i ‘membar
: | : L L
58T E miles W, Fnpie ! e ()T T - &5,
P west l ! X : :
37 7 miles A, J. Monier : -— 10ld 240 6; Tdo.
' southwest 1 ! : : . K
38 ! B miles : do . : . 0ld 20 26 do,
! southwest : : : i : :
3577 do, ! do, i - i01d i 50 24 do,
‘= ! ! L 1 : -
40 5 miles i urs. D. N, RMegler, - 1508, 460 6! do.
' southwest : : : : i :
4112 miles ! J. M, Block i ' - 11802 175E 6] do. “
{ south ! : : : ' :
42 ¢ 3y miles EHenry Fentermuchl | - 0lé . 3001 6 Poarsell
¢ southeast ! . 1 ! ; ' formetlon
45 A% miles | Theo, Zreft : - 696 428, 8, do.
| southeast | " { : : : )
\ t 1 h | ! ! .
44 765 miles | George ¥eber | - 0l | 250 64Glsn Rese lime-
Eeast : : ! : i iatuné apper membe

L



"feight of |

LEVEL

WETER ; i :
Well: meesurlnbi Below : Dete of “Method | Use E Remarks
i point :  land ; meesurement 1 of | of |
' eheve ! surfece! 1 lift Ewgteﬁ
: ground | {£t,) E ! B/ : ﬁ/i
L _(rt.)e/ | ! : ! ; . .
2l 1 e ; EE —— i =~ . 3 |Small peremnnicl spring,
[ I 1 i N b - :
: . ! , s i Sessonel fluctuatien,
22 : 2.1 E 11.3 i Deec, 31 19565 c,w E D,5 i i
H . J ; ! i :
28, 0.6 - 128,2 ¢ Nov, 3, 193G C,W | D,5
i ' ! 1 ! !
L — L q N ! - t
24 : 0,8 5 87.2 g Nov., 4, 1936, C,W 5 D,8
\ i
; ! ! ' ! i .
- " 1 ]
251 0.0 ; -1 - ; q,w y L,S i Increese in yileld obteined in
— L : Pos \ 11942 by deepaning from 200 o
26 ; 0.5 i 113,4 ? Tee, 10 19365 c,¥ D,S ECpsnd to 20 Tent. | 325 fect,
E : ! ; ! }Yleld epproximgtely one gellon
- i : | ! ‘s minute per foot of drowdown,
27 0 - ‘E e ' —— "} None | D,§ ! Concrete basin, Tstimrted
t : ! 1 s
; : 1 i 1 vvield 80 ezllons & minute
zg E T.1 E 160.8 : Dec. 9, 19363 Wone E v AEWhter reportedt Scot,25, i945.
! . i i ! ! i from blue clay =zt 220-226 fest,
50 ¢ 0,0 : 94,2 E Cet, 8, 1943, C,¥ | D,5 Tstimated yleld 5 pellons &
! ! | : ) iminute, ccsed to L0 foet
| i _ | - 'mi . 3 . o
8L 0.7 ;197,85 ! Dee, O, 183%) C,W,0, D,§ | %stimeted yield, 1D gallons
! ' ! ‘ : 2 i ; 0_minute, Two feet of cesing,
32 72,0 . 72,0 | Gept.2%, 1943] C,W :D,5 . Originel deth reported 100
; ; i i : :fE‘ at,
33 70,6 : 54,1 | Dec., O, 19361 C,% 1 D,S |wWeter 1evel reccvered 5 feet
i ' | S } tin 15 minutes efter pumping
: _E . : : ! 135 prllons e minute for %heums.
34 0.1 : 5544 do, v C,W 1 D,S EGalvanized f~inch casing %o
! i ! b | 1 40 feet
I " 1 i L -
35 E - : — 1 Nov. 18, 1956t Flows ! U,5 | Bishop Spring; slso celled
: E- E i ! i Gumtree Spring end Flugreth
: : : : ! 1Bpring, Meesured flow 1,700
; | § : ; i gellons & minute Jon,18, 1938,
TR TILE TTIn.g do. TEW T, ¢ ”
| : | R
P T ’ . O )
37 - ;ginO ' Sept, .. 1936! ¥Wome : N |Crsaed to 10 feet,
* 1 ] 1 t 1 . . -
— 1 I L ! ..._..I.......,..... H I . -
38 i 3,0 i 4,7 i Dec, 15, 1838 Yone | N 1Dug well,
! 1 1 ! 1 1
5 0.3 : 7.1 3o, CE,E 1,8 i Do,
i : ' '
1 1 ! ' . :
o T 1.0 78T [ Wov, 15,1888 O DT
21 1 0,4 i 41,0 ' "Dee, 31, 1936 C,W I B,S iCﬁsed to o feaot,
I ! |1 Ii i| : 1
120,51 2,51 Wev, £, 1888 C,W 1 L,5 \Fetimstcd cepacity ¢ gellons
3 ! i ! ! 12 minute,
43 1 0.6 o 33.8 ; Hov, 5, 1938! C,W D,S {Deepencd fo present depth in
; . B6,4 1 Fov, 11, 1944 ; 11908, Tine send at 420 %o
» : : | : 1428 feat, Some weter at 80
44 - ' - ' s : C,7 1 D,5S 8ome weter et 21 - 1 fsot,

et




Records of wells end aprlngs m Comal County-—-(‘ont:nuod

- Te L

3

l

i

t } : 1 J .
Well) Distence | Owmer | Driller ! Dete Depth ! Diem~Weter-besring
i from ; ieom= of {eter , formetion
'Hencook ! : :’ ple— well 1+ of )
| ! ! tted » (ft,) ! well :
: : : : ! t (in,):
45 1 &3 miles | V, #nd C. D, | - TOlé T 170} 67(,191; Rese 1imee
; southesst | Pragsel ) oo ! {stons,upper member
46 '5 miles M, Leeghling ! - -~ Spring T Welnut cley
! south i : ! : } :
48 1 5z miles ! H. W, Kreft Hstate] - i 0ld 87 =-@len Rose lime-
| southwest | . ] | ; ! Stone,lower member
49 | do, g Go,’ g -- 1 OLd Spring | - “do,
i ' ! P ‘. }
! ': L Lo L
: : | ; % ; )
8019 miles | idolph Preiss IWillie Fisher ;0ld: 121 | -'—3‘5 dd, -
' north ) : I : 1 i '
ol |7z miles Eddie Pape I - 10ld i 89 ¢ - do,
i nerthwest ! ! : o ! :
52 i+ de, : C. L, Meserole I - 1,1940" 2287 8, Peerssilil?)
) : j ; ! ' | formation
55 1 do. ' T, J. Byler i - 1 =-1 930+ .=t Pesarasell
: : E b ! {  formetion
l H ' ! i 1 ;
\ 1 ! ! ! 1 ‘
' : i ! i . :
! : 8 L : :
54 @ 95 miles | Otto Schwope § Willie Rust | == 1 300 | oy do.
' northwest | ' ' ; l' i
o E IS R
55! 63 miles | Hugo Wunderlich | - ;lQld‘ 142 63 do.,
west i ; | i :
56—:r do. : do, ; - 19{)0: 1207: -..--i do,
o ! ; ‘ | ' [
ET V' hx miles | Ben F. Tielle 1 - ' Told . 120 ! -~ Glen Rose lime~
s west : : ; P l istons ,lower member
58 + 15 miles ! Stete of Texes - : -- Spring . - do.
» southwost ' ;, \ ' : ;I
E ! t : : i :
59 : 1% miles ; do, I -- o= Spring | - 4o,
! southwest : : ! ; ; .
607 Iy miles | Mrs, T, P, Shelly | T, ®, Owens | -~1! 230, - do.
i northwest | i ' ' : ! -
61! 43 miles E Tom Sumner b - Williems 31941_‘ 374 E 61 doyJ
, northeest ! : S ' P e
821 %5 milcs | B. ©, Nessly ! - tOld 7 101! 20 Rese line-
| cest : : X . ! stone,upmﬁr member
B3 | 5% miles o do. 1B, B. 'KutscherTlSM{ 154} -—Glnn Hess Lime-
: cest : a : ‘ ! qtcme,lowi menber?
STTdmilas | &5, = Sonmidt 11944 1011 5 Gler Hose [imel”
i southeest | H ’. ; : ,qttm? upper member
GBé €5 milcs ; .Georgeo Feber E. B. Kutscher '1941I 455 8. do,. -
1 southeest | : § : ; } o
56T da. ¢ C. §, Créviord - oTa75E ) 5. do.
! : : 1 , : !
8777 miles ! do, : -— {Old ! 200 ! - do.
i southeest ! | 2 : ! X
86! 5 miles ., Miss Cerrie George: - 11890 100 | --iGlen Rese lime-
,_southeest ' ; : ! i iatene, lower member



- 80 -

TATER — LEVEL

‘Helght of | C :
Wellimeasuring ! Below ! Dete of tMethod 1 Use | Remerks
. point | land | messurement | of L. of ;
\ ehove t surface ! V1ift weter;
I ground 1 {ft.) | ion/ ; c//:
L (£t,) 8/ ' i
45, 0,4 i 87,5 | Nov. &, 1936:C,W,G, | D,S Tstimated capacity B gellons
: : : ’ R ! v8 minute,
46 i — E - % do, %Fiow E 5 1Smell contect spring,
' ! ! i ) ! .
E R p— © T T55.g8 1 Feb, B, 19441 C,W . & |
J i R i L |
49 1 1.7 ; -~ .1 Yov, 13, 1936 Flows ! D,5 i0ne of & number of small
! i o i ' ‘eprings elonpg Tom Creek, Meny
! K _ E ! ! oypress trees in & mile sbretoh
; ! . ! ! ;up-stream from this spring,
o0 17 e ra A0 — ) C,W | D,5 1 \
oL 130 g §7 | Oct, 7, 19441 C,W | 1,5 |
2 ; ﬁ ‘ L
52'5 e ;5/125 E Sspt. 4, 1944: £, . D,8 [Tempereturs 710 F, has Leen
P L ; i i !pumped for 60 hours et 4
8% 1 0,5 | 154.,4 | Cet, &, 1944 Nonme | N 0il test; [gellons e minuts,
; E ; ; : tupper 300 feet of cesing re-
! L : : ! ymoved, Weter from send et
! ; 7 ! { 1240-260, Bleck rock reported
' ; : ! ! et BEO-E00 fest, ,
54 1 m— 2 d/170 - P0G - 'Cvl7nder Sot 8% 280 fees spump
: i - K ? E ihreeks suction in 2 hours when
! ! : ; ) ipumped 2t 5 gzllens 2 minute,
55 1 e \ - ; -~ G, WG Ty |Cy11ndcr set at 120 feet, hes
' : : P N npumped all dey st & zellons &
BB e ! - : - ¢ €,W 1 D,S 'Cylinder set st _?minuﬁe.
: i : v ! :115 feet,
B 1 - E a4/ : — v C,W 1 D,S [Pump breaks suction in one
: : e P ' thelf hour of hard punping,
o8 5 - i oy ; . - 1 Flous | == =From erevices in river hottom,
! E P | ! tComband flow of this spring
: M T i v Lund No.59 on Sept.18,1944, 14
oY 1T o- ; —— i - } Filowa, —-- : 19econd~fuet ahout 6,J00
! : .o ! ! 5 imaliens & mlnute.
€0 | - dfisz e EC,W;G;E D,S
: :"—_, P boE i :
&l e 1 d/190 [T Cet. 30, 18441C,W,0 ¢ -~ (Sends et 311 feet snd 328-
i P ; f ! 'BE0 fect, :
B2 1T s © 3/ 40 ! - P C,W 1S i Cylinder sat’at 70 feetl’
: LT - . 1 1Yield reported smsll,
88 1 0,7 o 41,0  Dee, B8, 1944, C,¥ ¢ § :First weter at 83 feet, Weter
; : o ' ; ; 'from "ghell roek” ot 150 feet
ST 1,0 | 15,38 Tov. 9, 1044, C,¥ 1 5,5 | | '
: ; _ i § 1. : ' :
85 0.0 T 298,83 1 Mey 19, 1946y C,W | D,5 iSomé water at top of Weinut
0 E ; ; ! _ :clﬁy. fee log. .
80+ 0,5 . 110,5 i Dee, 4, 1944: C,¥ roS o
' T L : ! :
B7E0 T TI92.0 do, A
! X \ j ] ! ! v
1. : - 1 -— UCL,E TS, Weter Level ohe~nelf foob
, , : : _5

‘gbove 1snd surfece Dec,8, 1944,
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Records of wel‘s end springs in Comel Ccuntv-vContinuad

northeast

. ; i ! .
Well! Distence | Ovmer } Driller iDete;Depth | Diem- Yioter-besring
; from ; : ccom- of teter! formetion
| Hencock ! ; iple-,well Loof
| ! i  ted ,(ft ) well
B R i) ,
89 (45 miles | Otto Kreuse | Frenk Guntnerﬁ"19297 22l 6: &:len Rose lime-
i southeast | ] I ? " | stone, . lowsr
: ; : ‘ ; ; | member
! ! | ! 1 1
e + 1 )
T0 ?2§'miles ' Miss Elsie i Willle rlsch€r11898: 1nz v =t do,

s southeest | Leuhlfing i i L i ;

71 14 miles i 0. C, Trowt 1 Frank Gunther ;1923 108 i  ~-, do.

| gouth - B { : ; 1 t

72 ez miles 1+ L. C. Melver — I == Bpring ! - do,

v ! ' ! i ! 1

inorthwest i : i : :

: ; t : s i ;

N t : 2 t ! L

73 r&z miles | Willerd Hill —— == 410 1 " -=1  Pasrsell

‘northwest | i ' P E ! formstion

74 79 milcs | H. B, Thompson | - -2 ﬁpring I 2-! TPravis Peek
‘northwest ! ! : ' ! formetion
; 1 ' ' i :
75 T7 miles i A, J, Momier @ B, R, Kutschf\r 1945' 297 == illen Roge Lime-
| southwest | A ; letone, lower member
76 15 miles I B,°S, Schroeder | — 1900 O CHAET) H:sﬁ“YIEZ_““

{ southeest | ) ! i ' ; istone,upper. msmber

Distence from Bulverds
77 y10 miles §  H. A, Knippe | H. R, Kutscher ;1927 220 81 Perrsall
rnortheest ! E : ; 1 formetion
r N : i !
: . ] L S
i H ‘ r N ! 1
7812 miles E J., W, Heerd v T E. Owens . -~ 244 §i3lelw Ruse lime-

| aorthesst | , : 1 : ; tune, Tower membar
751 8 miles t Jee S, Sheldon | E, B, Kutscher: 194 44 5 ao.,

| northeast ! : , : | |
8O, 7 miles ! -~ Visldner H - i\ == Spring | -~ do,

i northwest | : : ‘ ' :

! 1 ! ; ; 1

! : : : : : :

' ) : . ; ! 1

3 1 : \ ! '

:_ ; . ) i ' : :

817 5 miles i T, B, Derst ! - i0ld 225 —~§31 M Rosns  Limse=

! narthwast | : S ~ 5 ; ' ?t <2, upper member
82 do. T Leubecn Bros, 1 Oscer Dietz 1914 650 ! T Pesrsell”
i P . : ; | : 1 fermaticn

8374 miles  |.fifred H, Scheel | - (1897 205 ,  ~-Blon Rege lime-

' northwest X _ ! ! | Ftong,upper member

¥ E miles ! Henry WEhe 1B Seheel T - e -

' north ! ' ‘ ' . i ! | .
"Bh. 53 miles | Hermen Kneupper | - 0ld; 3207 GULET Kose Lime-
. nerthesst : : ! ! | stcne,lower member
867 4% miles | H. F. Begby . - L -— 8l do.

. northesst ! ! : : ! ;

. : ' !
B7. fz miles Milton Y. Jonss 1 - o 437 € do.
' 1
i
1
!




1height of i  WATER ~ LEVEL
Well ! measuring! Below | Dete of

Methods Use Remarks

hour ¢t 3 g¢sllons a minute,
£ltitude of land surfecellfL3,

1 I
! point | lend | meesurement f of | of i
1 ebove % surfece E E 1ift iweter;
iOE ‘ ! : t K
growd L () AN
y ; S 1 ! . i
69 L~ — —- i Tlows) D,S iIrrigates smell gerden, Flows
Z g i ; : rebout 3 gellens 8 minute from-
! : ! ’ ! '4-inch pipe about 3 feet sbove
; 3 ! | i 11and surfece Sept, 29, 1944,
70 1 = P d/ 57 : ~ 1 C,W 1 D,5
) P j : i :
R T3/ - HEEERREE
; 1 ; i ' !
72 | - ! - ! s 'Flows | 8 iWster flows from ersvice in
. , ! ; : 'limestone 8t feult, Reported
: ; ! : ) 'dry in 1925, Tempere'turse C40F
73 - - i - A 1 Nev, 10,1944,
: : . : ; : ‘ ‘
T4 - : - ! - Ficws | D,5 |Rebecce Creek Spring.Estimeted
: X ! : ! yyield 1,800 to 2,000 gellons
: : X : X s minute, temperature 70° F,
TE T = 1 280 T —— [ C,% | D,§ |Weter report| Oct, 7, 1943,
: ; i i : ‘ed from blue rock et 287 feet.
75 -- 1 ¢/ 55 ; - C,W,G,} D,8 | " See log.
: : ! - :
Distanes from Bulverde . ]
T - td4/100 ' - ¢ C,W ! D,8 Testsd 24 hours et 10 gellons’
! b i ; : ia minute, Weter from sand ot
: ; X : ; :156-220 feet:s struck derk
: ; : ; ; blus rock at 220 feet,
8T ! - : - ; G 1 5 ;Cesing: G-inch from 140 %o
! X ; | ; 1180 feet,
790 1.0 7 B17.1 | .Sept,23, 1943. C,W : D,S |Seep st 80 fcet; main weter-
o ! ; P! L boering send ot 338-344 feet,
T80 TS K SRR, - ‘Frpws ; O Estimeted| Cssed to 60 feet,
: i ! ! ; ‘flow 1,0007 %o 1,500 gallons =
' : ' ! ! (minute from eceavern (-8 feet
: : : : ' Eabcvc ereck lovel, Tempersture
: ; : ; ( 1 69° F, July 20,1044, Honey
8l i 0.5 } 138,68 ¢ Mey 13, 19455 C,W : D,8 ! ' { Creek Spring,
. ' : : ! l
g2 1 1.0 : 320.2 & do. . C,W | D,5 :Cased to €0 ftNot enoughweter
' ) | : : 1 6t 400 fhadespened to 6507Fhin 1920
83T 0.0 ' 123,0 ¢ Mey 17, 1945, None @ N | pltitide of land surfece 1411.86,
' : 58,7 | July 12, 1945: : | MIETEude of lend surfece 1247.5,
847 0.5 1 T I7E.T T Wiey 81, 1945 C,W | D,S i Altifude of lenc surfsce,
; ! 220.8 | July &, 1645 ; 11189 1,
85 1.0 | 226.7  WMey 17, 1845 C,W 1 1,5 [A1tituce of land surferc,
! ! 245,.7 ) July 5, 1848, ! 11267, b ‘
85 1 1.0 ! 62.5 . Wy 17, 1945) C,H. ! D,S TAltituie of lend surfeocs,
; ; 68,8 .+ July 5, 1945 ; 11145.8.
| ; 8.9 ° July 12, 1945! 1 !
eT v 1,2 288,81 Mey 26, 1945:,C,G° * D,§8 | Recovernd 3,8 feet in 5
E ! 30N, 5 July 11, 1945, i rminutes after pumping one half
! | :




Records cf wells end
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springs in Comol Ceunty--Continued

$ 1 H t T ; |
' | ! ! 1 L 1
Well! Distance | Owmer ! Driller ' Dote) Depth {Diam- Weter-beering
i from | ! leom- of  leter | formetion
_Bulverde : : i ple-l well | of |
; ; : Pted | (ft.) lwell |
' ! { ] L H(ing) !
88; 75 miles ! Walter Schecffer | - Ioe- 816 ! 61 Pesrsell
'northesst ) X t | 1 l formetion
H t ! h 1
i T 'l : 1 \ !
89 T &% miles : Richerd Hitefelder — "11935: 830 :r 61Glen Rosz lime-
Fevst 1 i \ L s,o_gjlcwgrrmembsr
890 1 7 miles ! - Tien i Ed, Schmidt i1934, g30 a] do.
| cost ! ; L :
61 110 miles | Melvin Westorfer | B, B. Kutsc"zpri 1945 R07 5 do., T
1 southeast | - ' ! :
S92 10 miles | A, J, Welser R.{Rcb) John>0n119$7 747 €:  Peer#oll
' northesst | i ; ! 1 formation
9% 1 9miles do. i Sen fntonio 1941} 480 T T8glen.Ruse lime-
inorthcuati ' M, & S, Coa | L dtons’, lower member
94 , 105 miles | Ad. Bickmenn | - T - 320 ! 61 Hdwerds
f southcast E : } : : i limestons
! ! 1 i ' :
ay . y L ) - - }
95 ‘9 miles ~ 1 Cherles Vusst | Henry Schweb 1911: 3520 &3 do,
’ : scu\,“mvst§ h . : t !
! ! ‘ | f ; !
: | i | : ;
!
. | | L N
96: 93 miles -1 Louls Forsage | Hermen lMoos (1907 363 6 do,
f southeest ! ; ; . ; '
L 1 i . i P
97 1 1f miles | fupust ¥lar E Fritz Rust |1918 385 ~= {len Russ lime-
, west : ! ; E gtone,lowsr membar
1 t i 1 1
" ; : : : . )
98 ¢ 9% miles { Vincent Laubach | - [o-= i 300 --i do.
I west ) ! L \ '
t ! i i ' i :.
1 1 ! I \
. ‘l ' ! ; 1 ;
-5 y o : ' s : - A
99 1 115 miles ! Relph Feir : - Pe= 840 - do,
b west : - ! : ? : '
1 ! . h ! i !
| y ! . : X
I i ! ! | ;
1025 125 miles ! d, Gess H -- fOld CoLan 67 Pearsell
|"horth : ; i : iA formﬂtiog
10310105 miles | Arnc ¥nibbe i -- ‘1885. 1247 ] 6] dao.
: norih ! i i ' l :
Lﬂé: 11% miles | He. C. Plumly i - I ﬁprﬁng I = GlEn Rosa HmE
; north ; i ' ] 4 t;n? lkﬁ?l-ﬂnmber
| ‘ ' : ' ) "
! i i : . ;
! ; ' :
; g _ : f : i X
1067 11 miles : Erich Spucht ' - ;1926; TS &) do,
1 i i
) north ! i ; ! E !
1067 do, ; do, i Ed, Adeir 1932 412 N 87 Peerssll
A - 1 : ) : 5 i formetion .
! : ! | : i ;
107 105 wilcs | viillem Hougooeuer == 1685 168 . 6 36,
' north : ' : ' ¢ i

———
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T iHelght of | WATEN _ LUVAL ! ; 1
Well'meesurlng: ‘Below :  Defe of (Methed, Use ! Remerks
1opoint land ! megsurenant E of f of |
© sbove ! surfece | P lirg Jweter,
oground . (ft.): VAR VA
1 (ft )f‘/ f ' =. I S
88§ il - i - {‘C,W’ . 5,8 Cyllnder se% ‘at shout TNO
: E E v : ifeet. Weter level more then
i i ; ! i 3470 feet belnw surface Jangs
EEES ¢ d4/58 ! - L e 8 T 1945,
: i ; : i / '
90 f —— gw — ; - é C,w 3 S :
- 91 : 0.5 v239,b 1 Mey 4, 1945, C,W | S iDeepened from 360 to 507 £t.in
! ! 282,9 | July 11, 1945] : 1945, Tnerease tn yleld, ALti tude.
g2 | 0.1 T 401.0 : Mey 25, 1945: C,W :— .5 lof land surfece, 964.1,
P ! ! ’ j ! 'See Trr.
98 1 0,1 i 289.9 do. CCLW BE i
é f ; '. ! : _
94+ TOUE .y 2a5.5 | hkpr, 1B, 19457 €)W | D,S irltl%ud@ of lend surfece,
g , 247,1 | Mey 18, 1945, : 1930, 6,
: L 260,9 1 July 3, 1945 ?
95 . 0,8 1 266,8 | Apr, 27, 1948, C,W -, D,S Orlglnelly Iri1led 1o 1,240 -
_%' , 276,3 | May 18, 1945,  © ! feet snd cesed to 1, 100 feet,
: j 27€.1  July 4, 1943 i in-1noh ensing perforatod
i : _ ; f g ifrom 260 to 320 feet,23-inch
! , ' : : : : ‘eylinder set at Bbout 295 fect,
98 1 - 0,5 © . BOB,1 § Hey 5, 1945 C,W ¢ D,5 . [Altitude of lend surfaco 9755,
: ¢ 308,9 | Mey 18, 1945 i 'ﬁltltudC of lend surfrce, |
L . | 307.0 | July 4, 1948 : 1993.4,
Or oy L0107, T Mey 4, 1945 C,W ¢ D,S EHeavy pumping btrosks suctlion,
E ' 112,8 : May 18, 1945; i 1 Altitude of lend surfoce,
: | 128,1  July 5, 1945 g 111432, 4,
98 = 140 5 88,7 © Mey 11,1948 C,¥ ' D,5 ]f*lLl‘f ude of lend surfsc
i i 188,7 ! Mey 19, 19457 : 11264.3,
f i 208.,0 | May 24, 1945; : !
: | 283,8 | July 5, 1948 | ; ,
99 T 1 4/100 : - TC, W D8 “o Thaiorbion of cxhoustion -
! . ; ; ! +er belng pumped 18 hours
: ! : ; ! with power pump having 23-irch
: | : ; 1 ‘eylinder end 12-iuch stroke.
1027 0,5 . 80,3 | Dec, 9, 1856 ¢, ; D,S Rreeks suction easily,
L . 84,0 | Sept,25, 1943 ! ;
104 ' - : 43 : —— ;. C,W : D,S
104 ; - : ot E - ‘Flows E D;§'£Spring Bronch Spring. Flowq
; : j v ; i from cevernrus limestone,
§ i : i ; i Tempe reture 709F,Jen. 18,1943,
: : : : ! ‘Volume veries with ralnf‘all_
! I : : = ; ;Estincted flow 5,000 gellons
105 E 1,2 ; 83,5 E Nov, 20, 1836 C,W . D,S i T o minute, Mar. 28,1948,
L { . 61,5 ! Jen, 18, 1943, ! »
166 P06 ; 177,83 ) Nov, 20, 1988 C,W D,5 Cesed to ebout 325 feet,
: ; ; : H i Cylinder set st 250 feet,
! : ; : ! twenty feet east of well ]0“
107 g' 0,4 KR do, o C,W i D,8 Some wetor reported Lrom

}blue cley ot 69 feet,
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Records of wells and springs in Comal County--Continued
. i [ .

Owner - :

Well Distance Driller ; DateiDepthf Diam~ Water-bearing
from : ; : com=-! of | eter | formation
Bulverde . % : ple-iwell  of |
| . ted | (ft.) i well |
‘ | 4 ] U (in),
108 107 miles , Arno Xnibbe ! — . 19007 225 1 61 Pearsall
north : e I i | 3 formation
109 deo, i D. L. Knibbe : — ¢ 0ld ¢ 120 : 6 i do.,
| ? i : - '
110 do., " Alfred Jonas ; — { 0ld ! 280 .6 L do,
: ; ] : 1
111 do. : Edwin Elbel ; - £ 0ld : 100 1 6! (len Rose lime=
3 1 ; P Etohallowertnember
112 83 miles | Alvin Gass : - [ 0ld " 78 1 6, -—
northeast ! § i Aj_ i !
113 10 miles . Alfred Gass i - i IS18 I7 T -= Pearsall
north : | } q : | formation
114 10z miles : Harry Knibbe i -- { == l8pring ~-! Travis Peak
north ! % P : : ! formation
: : o =’ i =‘ !
115 10 miles | Tilliam Specht | -— i == 1 260 § 6 Pearsall
north : ‘ f i | ! formation
5 : i |
, E l i' f }
T16~ Bz miles | ®d, Bartols ; = 11886, 80 ' 6 =
northeast | ! : ; P
117 9 miles ;| Alfred Belrrle - 1928, 157 | 6 Pearsall
northeast ! ' i | : i ; formation
118 9z miles ! Roland Benzeil — i 1901, 108 '+  6: Glen Rose lime-
northeast : i ) f :stone,lower member
119 do, i Mrs, John Stricker T e i 0ld v 200 1 .6 Pearsall
i l ! { ! : formation
120 8 miles : Alfred Marek - [ 1935, 380 | 6 do,
northeast ! : ; : f
; o ‘; : ! L
T2l B miles |  William Gast 1 - 01d . 1i5 ' &, =
north : ; i { : i :
122 9 miles Erich Specht : -- ; 0ld 200 1 6 Pearsall
north i ! | 1 Co formation
125 b5 miles @  Alfred Wehe i A, Brown: 190L: 350 ! --! do,
north | i ! P : ! -
124 65 miles | Ed Kuebel : - v19160 210 ¢ 61 Glen Rose lime-
. northeast ' ! ! | istone,lowsr member
125 8 miles : Joe =, Sheldon | -— I 0la | 450 ¢ 63 Pearsall
northeast ! : 3 ! ) ‘ formaticn
126 95 miles '  Julius Bremer ; - 1 1906 185 | 6 Glen Rose lime-
northeast . [ B ) stone,lower member.-
127 &3 miles : A, J, Walser P - I"70ld , 475 ¢ 6 do,
northeast ! i | f \
; ! 1 : '
128 do,. ! do, | - i --: 85 6 Glen Rose lime-
; ‘ : | | i stone ,upper member,
129 75 miles . Joe E, Sheldon ! - -~ | S50 f 8 do,
northeast . ; { ;
130 7 miles #, P, HoOlt i - 0ld I 620 ; 6! Glen Rose lime~
northeast : : : | stone ,lower member.
131 5z miles |  J, J. Arrechea — 0id i 300 do,

northeast ;

+




WETER

-

tHelght of LEVEL : . !
Well!meesuring; Relow ""Dete of : E Remarks.

’Mothodj Use

|34 - : . ; ! N
1 point E Tend | meesurement | of ! of
: b : feaoe | T13 I
e RA
| (r6)e/ | o oy
' . ! ‘ ; ' ; {
108 . ‘1.1 i 111.5 E Dee, 10, IQSSi C,t 1. B,8 ‘Weter Nes siight sulphur odor, -
o9 2.2 462 o, TG T 0,5
! ! N 1 1 |
- - ‘: ' : '
10,8 1B do. TR L5
! ! ! E P :
1, ;.2’ i- Eﬁ.l : Dee, 9, 1936 C,W ! T,8 0n river terrcce; some of the
. [ ‘ ; uc.B_; Oet, 8, 1943; K rweter mey come from £1luvium,
112 E .0 : 67.4 i Dee, 6, 1643, ¢, | L,S tEuxiliery electrie motor, 1/8
. : . _ ; i t horgepower, .
T8 0.0 1 8.1 | Wov. 20, 1938 €, | 1,5 | ;
' N | ! ! !
i ' h 1 L ! — i 3
114 == i = ; - ‘Flews . -~= !Hydreulie rim pumps weler to’
: : ! ! : ' school end mesr-hy heuses,
- f 7: _ ! . : ! ‘woter flews from crsvice in
e 2.6 ] 28,0 | Nov, 20, 19367 C,W 1 D,8 :Ussed to botbom,] limestone,
: ; ; : ! 1Tieter from sandstone et a0~ .
3 ! : ' i 1245 feet, Originslly 70 fcoly
H— ! R N . : Lo i feiled in 1891, Deepencd to)
116 7 0.8 | 85,8  Dco, 10, 1936, C,W | 1,5 | ] 250 rect in 1237,
; 1 ! ! ! ) :
; ! . : ' ) L
117 E 0,0 i 118.5 ¢ Hov, 20, 1886 C,W ¢ D,S [Teber from sendstone et 150~
: g _ ! : : "1E57 feat, See table of weter
TI3 7 0.5 1 92,0 | Jam, 26, 1987, C, | ,5 | Crsed %o 20 feet, [ livels,!
! | - ; P b :Sae teble of weter 16¥0ig, |
o119 i 0.2 % L66.7 + Nov, 19, 18936:7°C,W | D,5 |See table of weter levels,
. ! 3 H I : 1 ’
120 : C.8 T: 74,0 i Mov, 16, 1956; C,W ! D,S ; Sue tEble of wrber 1.Ef.‘v'(?:]_s'
f ! : : ; ieter reportcd from honey-
1 . ! 3 : Peomb limestone st 330-380 feot,
121 0 0.¢ : 10€,5 1 Nov, 27, 1B2¢ C,W : D,S Yicld reoported smell, ‘
o : ! ; 1 1 . -
ok H ! : i : i
227 0T I do. TEE T D,8 B
i ! H \ !
! } : .
125 - © /215 5 - L W T DS
g ' V ; ! !
124 0.9 168,01 Wov, 1A, 1936, 0% I 0,5 T
i i i e l
1257 0,3 TEYE.T [ Hew, 2, 1988/C,W,E T8 | Trewdown § fact when pumped
L ' ; P2 X et 2 grllons e minuto,
legy 6,0 : PO 1 Newe B9, 195G G4, 1 S R '
; . t B A '
! 1 ' : B L
127 0,5 : 2%5-5 ; ﬂov. 2, 19355 C,% D, 1 a1%itude of lend surfece,
! ; 234.3 1 Wey 17, 1845 ! ' 13071,
: ' 239,7 | July 12, 1945! ; :
TEE T 0.3 CTTTTEE T Wov. 2, T8EBTC,WC DR ) o
! 1 K : '
. ! i ) ! . o !
12980 TR E T Wev, 285, 19360 C,% 1 8
; : D ;‘ i i : :
136 1 -~ ! - ﬁ -— % C,W D,S—Eﬂater Tevel reported more Lhen
f ? i ; : ' 300 feet beélow lend surfaes,
13 1.0 E 114,8 Nov, 16, lQES!C,W&G,? D,5 | Ses 51light sulphur odor,
] L1y -
H 4-

ftvbls of water levels.
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Records of wells znd springs in Comal County--Continued

o g A I
Well: Listence | Owner ! Driller ' Dete:Depth EDiam-iWeter—bearing
. from i i : ecom-; of  leter | formetion
: Bulverde | j " ple-iwell | of |
: ! 3 © ted 1(ft.) fwell |
: ] : | i V{in, )t
1327 55 miles ?7 Alex P. Schesl | — © 19131 350 1 == | (Henrhosenlimes.
__-_northwest ! : P j_ ; stonelower-member
133 1 do, ' Bugene Scheel | Schwertz end! 1898! 280 ' & B do,
: b : ! Nickels ! : Vo -
1347 65 miles i E. &, Moos : - 11822, 96 6 do,
'northwest ' | : i ; .
136 |9 miles , Mrs, Pmme Ssuer ! - v Gld | 218 1 6'VE do,
i northwest : ! E : v !
137 110 miles ' G, S, McFeriend | - : 0ld @ 300 | 6 | do,
twesh o i 1' ' : ' '
138 7% miles Bruno Kler ! - L1860 25 T 36 do,
__';We_st : : : ; : E ;
139 1 6 miles -+  Joseph Offer - e 200 e do,
| west } ' ; : ! ; i
140 6 miles 1 F, Neupgebauer | - ;1885 300 €& do,
zngrthwest : o . : 17 ' ! i +
141 +'55 miles | George Bros, v -— ©1885 216 1 6 | do,
ywast : i ; 5 : ! 7
142 v de., i Mrs. G. L. i - old y 2Ll7  -- do.
| , © Ellsworth : ! | D - '
143 14 miles | Aug. Scholz Est, ! - . 1906: 236 @ 6 | do,
| wost | - . R : '. |
144 v do, : “do, i R, Schwertz, 1906, 285 1 6 da,
R B R . N I
145\ 45 miles | Mrs, Ches. Erben | ~ Browm ! 1895, 235 |, 6 | do,
nortiwest | , i P ; ! i '
126 | 42 miles | ¥, B, Leubech | g TOTd | 850 ¢ 6 1 do.,
", northwest ! ! ! i : !
1477 da, ' do. ! - L o01d V25 v &6 de,,
A : SIS R N
148 | 4 miles |  Aug, Scheel - vo1870; 15 0 36 do,
| northwest ! K ! i E :
149'55§-miles' ? T .do, ; -- i 1892E 318 e ) do.
i northwest | ' | ! S |
: : 5 : S |
180, 45 miles | L. &, Allen S - . Old 1 480 & -, do,
i north : : E E | E
BT Er mles | 0, Wene | oI BE0 S 3c.
. north - { . ! AiA ; j )
162 6% miles do., ; o To1d T 110§ = ] 3o,
‘ north i - ; E : E
1537 4% miles | dJ. k. Leubach | = 189§ 60 | 6 | do,
' north } : : | ' b
15% | G0, ;' " do, E - : 0ld g 2b ‘. 36 ;‘ do._
: ) i 3 ; i !
" 155 5 miles i George Fromne -- ;o 01d 7 185 { 6 ! do,
~ ! northeast ! ? ; : !
156 55 miles !  Alex Licete | - } 01d: 360 6 . " do,
1 rortheest ! ' j i : ; 5
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THeight of ¢ VZTER  LEVEL T i :
Wellj meesuring ,  Below Dete of Method! Tse ! © Remerks
; point +  lend ¢ measurement  of | of
t ebove | surfece | ‘ 1 11t cweter)
Loground L (£t} | i b/ : e/ |
Po(rt,) o/ 1 : | : .
152 0 -- : . | - CGL,W IS iWeter level reported more them
; : _ i . L 'SQ__Q foet helow lend surfoee, |
1 0.6 i I3E. 1 Dec, 7, 1936;0,256,; 58" : n
— | , . L :
134+ 0.7 ; 53,4 | TDwe, 7, 19367 C,W L,5 1p1titude of laud surfrce,
! ; 52.0 | Mey 1€, 1948 § 11408, 2.
: ! £4,0 | July 12, 1945} ! i
I8 0,3 2101 i Der, 25, 183F1 C,® | L,5 iCesocd to 8 Teot,
H i . ! 1
I 1 ' \ 1 ,
12777 0.0 CI24.6 “do. VC,H ¢ D,S |Cpsed to 1D feot,
' s ! b
‘ ? a r ) ! ,
138 ' 1,0 : 18,7 do, TR 1,8 WeTl Flows 1n wot scosons,
! . + 1 . 1 :
' ! ‘ ; ! t R
T35 7 0.0 CI25,8 do, VI N ’
40T 1.0 188,85 ¢ Dec, 7, 1936, C,7 | 0,5 |
l ' : i ; ! 3
141 =% Cd/s0 - TG 1 5,5 Well Bes hoen pumpod 10 Hours
X : . ; : .5 t 7 gellons @ minnt with
4z - 5 I87.5 7 Decy 2E 3, CéG; DA | Lt Tr<otcr.
14362 TTRIE,G | Tov. 20, 19%F C,% 1 §,§ Cesid to b feot,
' : 4 z ! !
14477 0,4 o 200E do. PR s
: : ) 2 i I
- . I : ' -
T /e - AR
: : i : : | - -
48, - 1 d/250 p -— LG, D,S i
T T e 6.4 == TOE TS T well, T T —
1 1 ':. z i e
14877 2.0 ! 7.0 - TR Do,
! : : i % : _
8707 ) 282,58 T Dee, 7, 186 CY,C,V TG JAL%itude of lend surfece,
; L 241,9 ¢ Mey, 18, 1945: 15 | 1258,4,
' ;o 269,3 ¢ July 1? 1945 | L P L
180 ¢ 1.0 P 248,0 . Nov, ’1 1958 5,6, 0,8 Thltitude of lsnd surface,
; ;312,50 Mew By 1945, 2| 11258,5, -
C 322,11 July 5, 1948 | : _ —
1651 1.0 2774 | ey 17, 18451 C,W ¢ D,§ (iltitude of lend surface,
: | 302,8 .1 July 1z, 19’5: o :1?6~¢2 .
152 1 0.4 8744 Nev, 2¢, 183G C,w | S Fltitude of land surface,
1 ' g
o : 69,8 | Mey 17, 1915 i .1249;0,
! , 704 1 July 12, 1945 i b _
165 0,0 25,4 1 Wov, 27, 19¢8,; C,W | D,8 :
i ; ! ! ; '
i . ! ‘ i !
1547 1.3 ! R " do. VCL,E N
H ' ' : i '
' 1 \ . - 1 : .
GER N P 82,0 @ Tec. 10, 1%Z6: C,W ' 7,5 iSze teble of weter levels.
< H ! ] '
: f S X ; |
IS . d/240 | - T s




Reaerds of wells end

i
o]

springs Jn Comal Countv~~Frnt1nuﬁd

3 H | ' |
H b
Welf Distenee E Qvwmer ' Criller i Tete Depth11 Diem—iWster—beerﬁng
i from T ! o ioecm= of § eter v frrmetien
\. Bulverde ! ' i ple~ woll | of
E ! E bobed ) (£t ) vell |
. B 3 ! ; vo(in ) .
187 17 miles ! W, E, Green | - }old 655 G GIen- Rose Lime-—
. northesst! ' \ E o stone,lower mambar
168 1 6% miies | 5. &, : - "0Id | 446! - do, T
! nertheast|  Doeppenschmidt E ; ; : i
,‘ - ' s ; : ‘ !
I8 do. G T == I oTd | 615E g T e, T
|! ! ! ' | ' :
160? do., i do, ; - ! Oldj 80; BEGfen Hozme lime~
] ! ; ! ! i stonz,upper mamber
1615 105 miles: do, 1 - Y olg ! -t 6 do,
' northeest! . | : : ; '
162 1 10 miles | H. Conrads 5 - 119377 208 -t do,
! northeast | ; : ; ' :
162 8% miles | do. ; - {935 2401 G} o,
| northersat ) ! ; ! : |
164 + 8 miles { B, Stepper ! - 1882 4301 3 da,
, northeeast ' l : ; ,L
165 77 miles | Ed. fdem K - Po01d ! 24, 3671 do,
i northeest | i ; ' E :
1686 j do, E do. E —_— 11880 600; 6‘ Glﬂn Fage 1ins.-
o 1 : . | : ? ghene, Lgwef ngmper
167 iaz-miles i Clemens Schole -— : 0ld » 2@5{ } plen Rose Lifo-
: northeast | ; ; ! i stong,urper Hemnber
168 P4 miles | G, W, Xursz ! - ! Old'; 3485 5$7Glen Fasp 1ime—
mortheest 4 ? ! ! utuﬂ@.l@ I_mepber
1657 do, E Benno Bese -— i 1898 348 R 0.
) i ; ' : ; ;
; L 3 : : : ;
170 12 miles I TThur Ritzrelde : - p188G AL H do,
i nerthenst | ! i ! : :
T 35 miles | Mrs. Mettie B T 1935 2480 =R do,
'norﬁheasti Shelburne. ; i : : ; e
172 ;3 miies V. F, Moos : - Y olié ;3200 -t do,
| north E ; : i !
175 21 miles | Tdger bBremer | - 118900 100 & do,
'north ; K ! ! : ;
174 0 miles | Mrs, M, K. Hohmen ;* - P 0ld | 20 R g0,
‘nerthwest | o : \ 1 i
176 127 miles do; ; -~ 1886  31b, 6: do.
' northwest ! : § j : ! ‘
178 T2 miles de., i - i == Spring - do, .
i northwest | ' } ) ; ! { ; :
17T 5y miles Paul Eurz i - v01a 3002 6! “do.
‘northwest ! ! : ; ! ;
178 T{P miles ! Hermsn Leubsch , = Diebtz E 1950l 750 } -—i Perrsall
;ncrthwest ' ? ! ! 5 ' formation
| 1 : : | |
: 3 : : { : i
: : i 3 ; i 5.
T70 12% miles | W. O. Stehl — O1d 1 308 € Ulen Kose line

rwast
¥

ot e e ]

wtcna,lox&“ q?mb@r
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CHelght of 0 VETTR LEVEL . : : o
Velll measunnEI “Pelcw Duete of 1 Method, Use ! Remerks
L print ¢ lend | measurement : of | of |
E sbove ! surfeee ! . lirs {we tep
i opmund ft.) VAR f‘/,
\ oA H i \ i
} (ft_.)a/ | ; S :
187 - ! - : - . c,w b,8 '
: ! ! ! X :
— ERS- : - L -
158, - : 288 . Mey 81, 1948 CJR 1 D,S lDeepened from 288 £1. 0 446 Tt
E i ! ! : »in 1944.by B,.B.Futscher, Yield:
__ : i ; , iwes inerecsed J1titude of lend
IS I ! - —- . C,% 1 L,8 !Woter level | surfees 1247,9;
! ' : ; ; y reportad mere then 300 feat '
T80T -= ; 46,4 v Nev, 2, 1926 B MRS Thelew lend surfors;
+ H N i ' " T
1 i ! _ t : : ;
161 "= ; 24,4 da, O DS
' 3 ) i \ A § 2 %
N : ) : __i :
sz 0.8 P 1314 { fpr. 8, 1945, C,W ¢ 5 [Well mey be drrWWnE also from
; i : : r  Bdwards 1imestone, Sce toble
163; - § _— i -~ v 6,6 IS T Eeter lovel {of wotor levels,
i i f .8 0 imore then 300 feet below sure
Lot - ; - t - p C,W o Lys T Do, [ fees Nov.2, 1938
:- : : L ! ? o
165 0,0 ! 9.07 | Dee, 11, 1876 C,H 't § Dug well, OCverflows durlng
. : : ! ! ! rweb sesson,
I IS A - T E T TS T Weter 1svel mors Then 200 feet
“ | ' ! V4 ) “helow purfuee Dec, 11, 1936,
LE7 — l 2ET.T do, . C,W cDgn ' N
; i . ! i B
), i ; ' ; e ;
168  ~-- i q/311 ; -- ‘C,W,4, D,8 1Weter from groy sondstone at
: P ; R : 1 538-348 foet,Cosed to & feot,
169, —- ; &/52 : —-— . C,W DS iPump equipped with jeck for
i o | : o fuse with troctor, Weter from
i ; K \ Z 'rrey scndstone st "500-220 foat
170 C,7 P 28BY,4 | ‘Dee, Ib, 1938, C,& . D,S ! Treetor used for pumping.
171; 0.4 : 2E8.5 ; Wov,. 18, 1956'1 None : N 1See tehle of wrbor-lovel
: _ i e i t \messurements, ‘
V0.2 [ Z68.1 | Yov, 27, 1986) C,B I D5 ¢ '
; : 1 . 1 i i
1757 0.8 : 85,3 | Nov. 21, 193650’ﬁ16}5 D,8 'Cnsed to 10 faet,
) : : ' o ! = 0 ‘
B SR Y S RS Ko P¥- R T (s F KT T R
: ; ; o
; . i ! ] 1
175 0.5 TR s, C,T,G, | D,5 |
: L AR : ‘
1748 - ; — T LS Flows 5 L . flow 40-50 gallons
: 4 _ ) ’1 ; . !»s Rty Wby 5,_ Foeb, 22, 1945,
777005 i 264,1 | Hov, 80, 19847 C,W | D,5-! i S
1 ) * . Y £
- " L - : s
TR T 0.6 ARG | Fov, 20, 1638, C,N | D,8 |Weteér level reported 150 foed
: 86,2 | Mey 19, 1845; ; Ebbloﬂ lend surfece when diill-
: 95,2 i Moy 24, 1945, ; ted,Cylinder- lowercd severs)
i i ' ! ' }t1mps.”ctbr reported from Dlue
_ : ! w ; leley et 680700 foet, F1ltit ce
175 0,4 88,1 | Nov, 27, L93&{C,W, G  D,8 "Drew- of land surfece, 1&13
. ' I

‘down more then 200 ffﬁt PR
-8 gelleons & minute,
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Recerds of wells end springs in Comel County--Continued
— - ot . - : _

md

Well Distonce
« from

v Bulverde

Owmer DiameWaterabeﬂring'
eter ., formetion
of’
well
(in, ).

8.Glun Rig~ lime-

: !
Driller i DeteiDepth
2 com-! of

ple-;well :

ted | {ft.)

180 T2 milss PRITip Tow - {054 E4E

R T S

|
1
|
|
7
?
wost ] _ E : 3 stcne,lvwnr mambe
181 ) I mile ¢ Mrs, Willien - f 1896 Fap ! B C e
southwest Schols : % ; i o
182 5 mile ! Aug. Schelsz - © 189G 3563 6: do,
! southwest ! : 5 ! :
183 ;In'Bulverdﬁ Aug,. Wehe -~ Vogues Old’i E75 | R do,
! ' ' | ! X |
1821 1 miles | Cherles Wilig - ) A5 W a5,
t agst : : _ : D : :
185 1 2 miles ! Mrs, fnite Lux - Toee o 3200 85 do,
i eost ; . E ; R
T86 7 2% miles | Elmer Fleek - _— 450 H de,
| sost i : '

187 | %% milas %dolph Keppelmenn 5 do.
P aenst

A !

ST SR S PP ST SN SYRpES PSRRI SRS P

- : -—— 444
f i

!
188 : 3% miles ST 5

t
- ! -
i £dem Meyer Estetd | ; GO g Gln BT ITE -
EGESt ? ‘ 4y E | o 'étbh?,uppﬁr m-mher
I69 8 miles ' Qtto Hitzfeldsr | - 1 old 15T E8, do. T
“sast : ; . % |
18077 7 do, i do, j - » == Spring - -~ do,
. i ! ! ; ' :
T61 ' 55 miles . do, . Schwortz 1 1900 881 | 3 30,
| eest : ' : 1 : i ; ‘
L : L ; ; ; :
o7 T A wITes T T ey S C R s,
nst | : SN N
198 ¢ 65 miles | do,. ! - L= 2004 g1 do, T
Leest B e
194, 8 miles TWilliam Zeucher - 1922 53R g do,
;o ersh ; i ? F ; :
195 ITT miles ! TRobert Heimer - 11926 178 % 61 Tdo.
' northeast | ' - | E | i
I8 do. ¢+ Ldelph Henne i ~ Williems 1'194% 302 i 6 do,
! ; : _ ! i - : L
197 allé‘miles U Henry Rompel | B, B, Kuteher | 1939 240 61 do,
. northerst - ’ v ; :
§ s & N
L : N ; ! ; : 5
168 } 11 miles HooConreds ) - R e = S :
i nertheast OO A S e
: ! i ‘ : ' :
Plstance from New Rraunfels . » ;
201 {12 miles : C. B. Crawford 1 -— ,01d ¢ 290 0 -y Hdverds
i noerth’ ! } 3 ! ! 1 limestons
207 : 95 miles H, Xenz ! — 1old B0 -~  Alluvium
' ngrthwest 1 o : :




iHeight oft VATER LEVEL i ; :
Wwellimeesuring'™ Bolow | Dete of Moethed | Use | Remerks )
! point | 1lend i measurement 1+ of | of E ‘
1 ahove } surface E 2 1if% \weter!
Lo ound (ft.) ! VAR Y
L (rt.)e/ ! | FT |
180 - 7Ll Hov, 27, 1956;0,2,G,3 T 5 Cesed o 10 feet. J
! . . h - ; i 1 ;
H % | ! ! !
182 1 ~- 1 d/300 1 —-— G, WG, D,S gYellow send reported Gt Sode
: L | Pods 13368 feet, Cesed to 16 feet,
183, 0,2- ?' 217.8 i' Wov, 12, 1838 C,W : I,8 [Cesed Te 40 fest, Sow trhle
C ; i { j 1of weter-level meesurements,
84710 Ty 2IET do, v C,F D, iCesed Lo €0 feet, Ses table
; ! ; - ! oo }of weter-level measurements,
185 i - 1 d/280 | -- ! C,W'"i 0,5 )
i H . : ! { !
SRR Ta/PE0 oz "G, T 1,5 1Cesed to &0 feet.
187 E 0.8 5 6l 4 i Mey 4, 1945, C,W ' L,S .}1t1tude of TBnd surfsce,
; 941 & Mey 18, 1945 ! :1015,3,
[ 4 L47,0 ¢ July 11, 19451 ! i
Iss 0.5 7 48,9 1 Nev, 12,1938, O LS |
l ' 5 . : | B
188 @ 0.7 i 10,27 do. P CW ) DS iDug wells 12 fect of celiche
i ! ! ! } rreported ot surfsco underlain
S 180 ¢ - ! —r j - i FPlows | S5 !Seep spring,  }by linestons.
: L ; ; ‘ eximum £lew reported G0
ol -- 1 4/180 } - %D, Vesed B0 [ gelloms £ minute,
i F E : ! 110 feet, wetor reporbed from
; ! : ! Y i send et 378-375 ferst .
192 7 - ! - j wr PPlows ¢ S a8mell Teult spring in bottom
o : | P : ' Lof Ciholo Creek, .
188 T 0.2 E 183,71 Nev. 12, 1936 C,G, + 1,8 I5ee teole cf weter-level
! ! ! ) 3 : ime surements,
TR T ¢/121 E - gc,?;c,i 0,5 Crsed to & feet,
1 : : ; £ ! i )
198, 0,7 E 19,7 { nnly &, 15457C,%,6,7 DS [See trhle of weier-level
| ( i P12 imersurements,
165 0,7 : 51.5 1 Sept.2l, 19430 C,E, + D tAltltvde of land surface,
{ L BB,T L Mey 19, 1g45, 2 & 11085 8,
CL97 L e 1 d/210 ; - P CW TS :LP1L7ST reports Bdwerds lime-
! ! ' : ' I stone to 103 feet, Only
j ! v E : tenough weter in Edwerds for
: H i ; : {drilling, Yield reported 2 gel-
o H : i i jlons o minuts from send ot 2%-
193 1,0 ¢  287.0 | liey 31, 1946 C,% 1+ § Iueter level] 240 feot,See legp.
; : v ' : . xgose% 5“%? ﬂ? ggnlfgﬁ?qaiﬁf
! ' t : | oF TR gu:fgog l%% "v.“f
Distence from Wew Breunfels _ ) _
2011 0.9 P 288,58 Dec, 14, 19441 C,W . D,5 !'Well probebly penetretes pert
i § ! ! ‘ : of Unnar Glen Rose limostonc.
202 1.2 | 42,7 ; Nov, 4, 1836 C,H ¢ S :Dug well in Guedslupe River
1 ' ' t 1

 bottoms.
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Records of wells end springs in Comal County--Continued

: ' : : Yo 1 D
Well:Distence | Owner : Driller : Date !Depth | Diem- Weter-beearing
' from E f | com-; of ! eter i formetion
| Few : ! ! ple- well | of |
'Braunfels | 5 -1 ted ;(ft.)f well !
] ! : ; ! + {in,):
203 110 miles E. Conreds ! — | =-'Spring! -~ 1 Edwards
Enorthwest i ' oo ; ; E 1 limestone
204 11l miles | - G0, . - 1 0ld | 180 @ -- |0Len Rusa.]lime-
_ 'northwest : ! P i ! s#one;upperumember
206 11 miles | A, Kebelmecher | -— Y da,
| west : _ E E ; ! :
207 13 miles i Fd Resh I - v 0i1d 5'525 Poem wdwerds
| wost g : : : 1 i limestone
208 125 miles , do, o T P e DA00 T e do,
i west ' t : ; ': ; .
209 |12 miles do, T - T 19187 390 - | do, -
i southwest | f ; ! | : o
210 9z miles | - Paul Tomne o - 19201 320, .- do.,
' we st ' : 5 ! Lo
211 i9 miles = | ' Otto Ohlrich . L1897, 350 & 6 Edwards
' west ! ! 1 : ; ' limestone
212 | 9 miles "R, Herbst L - 1 0ld ; 425 1 € Glen Roge lims. -
. ! northwest : ; : ! stone, uppsr ‘member
213, 6z miles ' B. Borchers ' - 1 19027 402 1 -~ | Edwards
| northwest | . i ; f : . limestons
214 do T Peul Dietz - | - POLd ) F00 T T & T dos
i i : | ; ! ;
215 7Bz miles | Jerome Schumenn , Alex Febisn . 1915 365 : 6 | do. T
! northwest | R ‘ ! ; : i :
216 1 €z miles : = Alwin Jahns | -— i 1906: 200 6 do,
| northwest | A { ; ‘ ! :
@17 I8 miles | H, D, Stromberg ! - . - Spring. -- 1 do,
tnorthwest | _ : ' ! P : i
218t 75 miles . R. Wright end - Cvo== 1 16 36 -
: north ' U, Hearman K ) ! ! '
219 :-é niles i B, T, Leckey | - ) 19117 500 6 H Tdwards
' i porth \ i i ; i i limestone
220 1 8 miles ! Albert Pleuffer -—- r'0kd ¢ 400 8 do,
nerthesst ! ! P E ! E
= B : . 5
v 1 I L 1 '
; : L ! | : 3 _
221 i 35 miles 1 Albert Simon -— 19317 186 [ 6 1 do,
| aorthwest | | E 5 5 ; : ‘
o | : i E !
PZZT do, | Williem Rvaft ! - 1908, 130 1 G | do.
; H ! ! ; ! L.
£23| 5¢ miles ;L. S. Davis . - - B0, &, Jo.
1 northwest . ! | | ! '
224} 4z miles | F, D, Hutcheson | o T oid | 251 7 6 | do.
! northwest | - T | ; : H
2257 4 miles : W, H, Herborth : - 1 1895) 265 ; 6 do.
: northwest | Rahate ! | i : '
226 4 miles | Henry Heise | — 19237 290 ) 6 1 do.

» northwest :




Height of 1  WATER  LEVEL

i H ! B .
Tolllmessuring| Below ; Date of :Method, Use | Ramerks -
! point ! lend 1mweasurement ¢ of E of
! ehove | surfoce ! i} 1ift 'water)
' ground % {(ft.) ! b E/’ ' E/,{
(re)s/ : B
203 1 e ! ~— E — iFlows ¢ [,8 :Measured flow 1% gallnns &
: g : : : minute Nov, 5, 1936; 20 f@et
: : ! . ' ‘eéhove bed of Beer CrGOk
204 i - :; .4/100 :| -— l‘ C,w g i |
i ; . i ) .
‘208 P 1 d/400 L — T C,G,  L,5 |Tested 24 hours st 6 gellens
! : : 2 'z minute, -
207 + 0,0 ; 156,86 iDee, 1, 1836 None : N | i
t , 250.,3  lMey 18, 1945! ; ;
208':r 0.9 E 242,0 i Pec, 1, 1955% C,® : N :r
' t 5 ! : 5 . . .
209 | -~ ©a/8€0. v == " C,W | b,S 1Céve in limestont roported at
: v ; ! s 1360 feet,
210 7 0.5 T 255,6  (Nev, @, 1936, ¢,N : T,8 iSce teble of weter-level
o - R ; : ‘meesurements,

21l 0.7 T I9e.F 1 do, ERA RN ' i
] | ' r L s : :
22 - T d/200 % = 1 C,W | D,5 ) Ldwards limosfont ot surfeecy

: : ‘ 5 . i 'Cylinder sot ot 350 foct, ‘
A - RV 3 - e, TS T
H , : ! RS- ;
24 0.2 | 251,85 | Nov. 15, 1636 C,W | D,8 |
; . | i ! :
215 | -- L 4/285 5 — iC,W,G, 1 -- 1Crscd o 10 fect,
i ; e 8 :
216 0.7 272.¢ . Jem, 18, 1956 C,N | 1,5
a 5 : l o -
IS ! — i e ore \EFlews + N 1 Yield ostimstcd onc sellen n
o ; i : i Canminute low, B, 1936,
218 T 2.0 6.9 10ct, 22, 1830, B,E | D,5 1Dug wela. 01rn1é“ﬁot rench,
o i 4 : ; | .
S L R i - T, T, 3 TR Leval reporied more
i B t o8 , then ENCy feet helow lend sur-,
220 L - X — o - T ©,6, : D,8 jyeter lavel rcported 1 fece,
! ; ' . Loa 5 'more then 300 feot below lend
E 1 E to ! | surfiee,Paported yield 16 grl
! i ' : ' Elo e minute with pump having
: f . ' : i s 3=inch- cylinder and Zl-inch
CEEL T L0 157,60 July 2, 19457 0,W 1 1,8 1 See teble of wetor. [ stroke,
| ! : ! : tlevel meesurements,Cesed to |
; ; E ; : 1134 feet: csve st 160 feat
: ; 1 ‘ g ; end blue shelc ah 180-190 feel,
55T 0.5 . 16L.0 1 0ct. #8, 1645: C,% | 1,58 156¢ Lebic of weter-iavol
; , | : ' K : i mee surements,
7281 0.9 1 2ll,1  Dec. 21,1945, C,k | B,5  To. )
! ; o i : -
284 | 0.8 1 £28.9 1 do. . C,@ 1 L,5. Tc.
i ) A ' L : 1 ——
225 1 TeL 187.0 | Dec, 28, 1558, C,0 | D,8 |
; ; | ; : { .
TEE 0.5 T 295.2 | Dec. 21, 19%BT €,W 1 D,5 | Bee teble of webir-lovel
‘ : : ‘ ! ‘messurcments,
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Records of wells and springs in Comal County--

Continued’

; oo .. ' ; : | oo '
Well Distence Owner i Driller | DatoiDepth | Diem~!Water-beering
i from E ! ! com-! of 1eter | formetion
b New ' i | ple-iwell ! of '
| Braunfels ! } »ted () :?eil !
! 1 ! ‘; i " i‘n,_):
227 ! 43 miles Herman Borchers | - 1 0ld 1 300 1 6 Edwards
| northwest ! : ' ; ; Lo { _ limestone
2297 do, ) Edward Nowotny —-— v 0ld 1 325 1 & do,
: ? .‘ ! ' ? =
230 | 4T miles | Filmer Doohne | = HTdTEEs e Edwerds
. northwest 5 5 l ; i limestone?
231 1 5 miles : Gus Vogel : T 1 1915y 325 | & Edwards
' wost : E ; ; 1 y  limestone
232&:6@ miles | Krueger Bros, ' - , Old 1260 4 - 6 'E ' da,
L west : ! ! : oo
P83 miles | Richard Gesone | = 15027 818 B do,
i west ; ! ! f ! !
234 EB%‘miles i Otto Ohlrioh : - t'ﬂld'é 265 E 6 1 do,
.t west i i P : i
226 1 9 miles i - Kopplin : - r0ld T - 136 —_—
 west ! ‘ : | i ! -
287 110 miles | Eugene Krause . - . == ¢ 288 : & | Bdwards
P west 5 _ : E 8 i - limestone
238 1 do, i Hermen Tonne ! - . 1801)°295 7 6 1 do,
:' 1 o S t ‘. f o
239 ) 11 miles | Elder Dierks Frenk Hillert. 1932, 45 @ 6 | -
_i.southwest : |- ; 1 , ;
240 ¢ 113 miles | . H, Blenk . | - ;19261 240 ., 6 FEdwards
.| southwest | ( | ! i i limestone
241 : 12 miles Willie -Georg -— 11925, Z2z ' 6 : do.
_ i.southwest ! ! ! i Vo :
242 . 13z miles . Ernest Georg - 1 0ld y me 1 6 do,
) ' southwost | . _ E ' ; i | ; :
243 | 13 miies - | Wdward Gerhardt — T oy Z26 6 do,
) southwest 5 Estate g ; E | E
i : | : ; ; : ;
: i | ; ' I !
244 1 1%z miles Lens Binzeil - e 240 8 do,
! southwest Fstate : i E E :
| | . SN S
2457 14 miles Levine Hoffmen: - . 01d ¢ 218 1 6 do,
' southwest .| - - | \ ) X
246 15% miles "E Henry Sehmidt : —— 11880 50 E 36 Leona
: ' gouthwest ' R ! ; : . | formation
247 da, i Henry W, Simon' H. T. SchwaB? 1905 246 E [ : Bdwerds
' ; : ! { r ' limestone
5 E : A N
T8 15 miles |  A. B. Durknerit:  Chories  ; 1910: 250 1 6 | Jo.”
_ 'southwest : ! Donoubsuer ! : : |
A 1% miles |  Eager Burkhardt: =~ 10w, 180 | & 1 . do,
' southwest | ! 5 ; ; o
2507 11 miles Glen Wiison | — F0ld T == & do.
. southwest ‘ ; ! : : )
%6l 75 miles | GSchaeffer BroS,. e 1 0ld ;285 | & 1 do,
. southwest | ; _ o 5 i




"Helght ofi  WATGR  LEVEL : [
Well measuring: Below | Dete of Method! Use | Remarks
i point !  lend imessurement | of 1 of i
1 ebove : surfece | 1ifg jweter; .
Sy Y ]
1 « JE : i ! . I
227 v 0.5 2488 July 8, 19451C,G,71 D,5 ) ,
— - : ;3 ; :
25— T a/300 ! - ;c,g,a,é'n,si
i ! . ] ; :
230 i 0.5 E 214.1 Mey 23, 1945 C,W | D,S letltudo of land surface,
e :241,2  lJuly 3, 1945, : 1 894.0,
23l 1 - : - : - P C,W 'i D,5 |Ceves reported st 80 feet
. i } { ; 1 land 120 foet, -
12821 0,4 ! 188,7 den, 25, 1937 .C,W G,; D,S | See teble of water-level
! i o ey | 'messurements,
233 : 1,0 : 259,9 | Dec, 18, 1956§ C,W | L,8 | do, '
! 1 i S ! :
RTINS /20 iWev, 9,'1956%C,§5G,: D5 7
t ) | H A 4
236 17 1.0 : 23,5 iJem, 27, 19371 C,W | D,S Dug. Well; rock ourb,
5 : : : ! !
237 | 1.E 1 2Be.1 0ct, 11, 1958 C,G | D,5 1866 tevic of water-level
X ! i P t imeasurements, |
288, =~ : -- i - ; C,% | D,5 (Weteér level reported morethen
! , ; X ; " 71200 feet below lend surfece,
259 ¢ 0,6 ¢ 20,0 [Nov, 24, 1836, C,W | ~- I1Cssed to 35 feel, Vater encowir
! : - i ' : : rered in red send at 30 feetk,:
240 ¢ 0.8 ' BYBLT do, ;C,% 1 D,8 | Irrigates small éarden,
: ! % L L
241 1 -- © &/300 ' - » C,G ¢ D,S iCesed to 15 feet. Lerge cevé
; ! : * ! " reported ot 300 feet,
EQZ_E 03 ; 231,0 'EDQCE 17; 19361 c,w ! 18' ' Depth reported more then
{ 1 ! ; ’320 fect,
2437 0.3 T 806,8  1Oet, 11, 15831 C,W : 2,5 ;Altitude of lend surfece,
; v 291,1  (Mey 5, 1945 1 | 967 .4,
: ! 290.5 iMey 18, 1945 } ;
; ‘ 294,5 iquly 4, 19451 ; :
244 1 0.8 T 174,23 "Dec, 17, 19367 C,% | D,5 |Altitude of lsnd surfeee,
| i 174,6" My 5, 1945 ! L 644,2,
: : 165,8  iMey 13, 1845 i \
: ! 170,7  July 4, 1945 | ‘
205 0,8 7 151,86 |Dec, 17, 1986: C,¥ | D,8
t . i ; i ! ! .

246 ; 1,6 | 41,9 | do, ' C,W | D,S |Dug well; weter from terrece
? ! ‘ o T L ld@posits of Cibolo (Oresk,
247 1,5 g 1302 iDec, 17, 1836 €, | D,5 :Cosed to 200 feet. Altitude

\ ' 129,29  iMay B, 1945] ! :of lend surfece, 800,1,

: : 130,8 Moy 18, 1845 : | —
248 + 1,0 ‘ 148,2 ‘bee, 28, 1938; C,W . D,S }Hss boen pumped with gesoline

_ ! | o ! T jongine 24 hours,

745 0,5 . 160,0 | Nov. 24, 19361 C,% | 1,5 a

| : ' ; | ) I

; ; — 1 ' ' '
2E0 T == : - ! — . C)F | D,8 |wcter lovel more them £42feet

: ; ! i '  below lond surfece,

' ' b
25T 7 0.7 ¢ 241,68 Mey 28, 1984:C,W,G,0 D,8 18ee teble of weior-level
: ‘ ' ‘ ' ' meesurensnts,




Records of wells end

springs .in Comel County=--Continued

1
v west

Kappelmechor

do,

Ed, Dischinger

Prenlk

Hillert

do,

566, 2% miles R. R. Corcth _—— LI 280 g do.
D west K 5
2661 13 miles L. Swenson -- 119367 182 do,
' northwest | 5
1 ' |
O : : N
; ! :
: ;

5ER

4 miles

Albert Hentrmenn

C. A,

175

.._._...4-v"__._.__.-_._..._._;L..___,'. PRI S

do.

: i ' ; : | 1 .
Welliristance i Owner % Dritler E Fete Depth iDiam-iﬁat@r-beering
i from ! ! ' N com—i of ceter ! formation
! New ! : ' ple~ well | of |
i Breunfels | i P hed (ft,) iwell i
: i | — (ng
252 ! B miles Hermen Vogel ¢ Fmil Fey 1S16: 200 ;7 - &) Fdwerds
P west : : : i 1 limestone
23 7 miles Herbert Kruesler —— + 1LB00- TE00 g1 do,
i wesh ; . i i k
254 ° 8 miles Henry Ludwig t = Schumenn | 1634 375 , 81 do,
| wrest ' ' ' : ' i
1 : ' : ! !
: : : | . :
255 ) Ty miles Rubin Moeller ' - , 1819 330 ¢ GH do.
Deat E ; ; : i
256 6 miles Mrs, Williem ! - 1918 1 390 6] do,
L ye st Hillert ; U ; 1 :
558 1 do. . 0. Deug : v TyIge5; B0 1 g6 do,
X H ; ! | :
2597 do, do, : - L1006} 420 | ) do,
: ) : : ;0 : : ! ! .
2607 &3 miles Hilmer Steets ) - . 18957 450 6! do.
' west ' ; : : ; : V
56T T F miles 0..C. Brehmor - 18587 804 1 B do.
Exest : ! : ? E ' g
262 | 4z miles ' Ed, C, Feidrich Frenk Hillert, 19227 340 | 8: do.
< west } : ; : E
! | i ; 1
) ; ; : !
¢ ' i ! i
b \ : i : :
2634 3% miles Felter ' - ¢ 242 8 “dn,
: ; s
i ; i
|
i
i
I
i
i
l
:
—_
|
5
j

JERVRPRRIU U YA SUN U JU U . | S S A B Uy RN WA RPN SR SRSV, RS I R N

 northeast E
' 1
269 1 4% miles Jeck Kretgmeyor - E -+ 1E8 61 do,
. northeast 1 ; ! :
270 5 milcs Alvin Kreft : - Owens 11982, 138 | g do.
' northesst , : ! ' 5 N f
27104 miles Albert Weilhocffer, -— 7 19017 140 | B do,
¢ northeast E ; ; 5 E
? o | ' i :
272 4z miles Bruno Recbe -— Pold b - 5! do,
i northesst : ' ! : : 1
272 b5 miles ¢, Conreds, | - §oo==r 14b 5 do.
! northesst ; B : ; :
2741 6 miles ¢ Chas, Boechbiing | - L1896, 210 8; do,
: northeast | : ; ; : :




L 5
{Height of | VATER  LIVIL ; g :
Wellimessuring | Below + Dete of Method! Use ! Remarks
! point |} lend ' measurement | of | of E
' ebove | surfsce ! ) 1ift lweter:
tground | (ft,) ! A
1 (fe)e/ | ; R
262 1 0,9 | @52,7 Jem, 21, 1837 C,W 1 D,§ |
! ! ' ‘ 5 g ;
BTy 0.6 | B85 ev. 2, TOTE 7,W,5,) 1,5 Crsed T 70 Teat,
! ! 1 ;6 ' 1
254 v 0,5 E 221.5 ; Jdpr. 13, 1948 C,W,6,7 I,§ [Cesing ;o 220 feet, See log,
Lo I231,9  iMey 18, 19451 2 i ‘Altitude of lend surfeoe
; | 244,85 ¢ July 11, 1945 ; 1920,9,
285 1 - 1 d/300 P .- B
! ! 3 , } N
255 1 == td/680 , - C,G,R E 0,8 :
—t ! : : ! ; j'
258 T 2,5 1 7.4 1 0ct, 26, 1836, 4,8 ;| N ;Well was overflowing Aprll
! ; 12,5 | Tec, 13, 1543, ; :13, 1938,
T = | /%0 N N A AN
h | l i i §
260 ¢ - ~= | 47300 i - : C,G, | D,5 iCased to 140 feet,
: P i s !
26177 0,57 283,56 [Mey 2B, 1934:C,W | D,S |See table of weter-level
: ; i ; ' imeesnrement s,
262 1 -~ | 4/328 | o ; C,W 1 0,5 rRoported thet water supply
! E | | ; tencountered neer the surfoce
! : i ! : rwes lost st 200 feet, Deep~
: 1 e 1 h yened from 355 feet 4o 340
) | ; ! i | feet in 1041,0e80d te 150 foct,
285k, 0.8 | 228,89 ' Mey 1, 19447 C,% 1§ D 1866 rigures 4 and 5, end.
o I : to i {tsblh of wate ~Tevel messure-
2647 —— i d/293 E -~ : CéG, o n,S 1 ments,
Tes T I . Wey 23, 1945 0,% | 0,5 | Altitude of lsnd surfsce,
i 1 273,00 ¢ July 2, 1945 \ @909 9,
es6 L0 1 100,8 ! Jan, 6, 1937: C,W ? 7,5 {See log end table of water—
! ! ! ! ; - ; level meesurements, Said to
| | i ! ! ! have been tested with boiler
| ! ) : ! v 8t 80 gallons a minute for &
l . v ; : E : Ehours‘without lowering water-
263 ) 0,4 1 180.4 ! 0ect. 22, 1936 C,W | D,S |Cased to 77 feet, Cave] level,
; ; ; ; ! 110 feet deep reported at 150~
. ! : 5 ! | 160 feet,Weter at 162 feet,
269 1 0,9 | 180,9 : Sept.22, 1936, C,W | D,S | '
! 1 151.4 ! Oot, 22, 1936; i :
270 0,2 1 %22 Oet, 21, 1936, C,W 1 T,8 i
27L 1 0.8 \ 9.6 t Dec,.30,.1925! C,W | D,S | Lrewdovm 3.5 feel when pumped
i ‘ ! ; : i K 8t & gellon. & minute. Soe
L_ ! ! | ; ;table of weter-level measure-
272 | 1,5 ! 183,88 .. do. oW DL,S T ] ments.
! [ ! ! | 3 - :
' | N i f e
273 | 1.1 | 128,91 Oct, 20, 1936+ C,W T D,S ¢ Drawdown 8.5 feet when pumped.
i ! . : ; : tat 3 gallons a minute,
grd; 1,0 | 187,65 . Jea, b, 19%7.C,0,0,5 D,S :Cesing to 200 feet, Set Eatl
! : C P2 !

of weter-level measurementho




Records of wells #nd springs in Comel County--Corntimed
: ' — a— 3 -
" . 3 . i ) ! .
Wellf Disgtence ; Owner t Driller | Dﬁté Depth EDiam—:ﬁBter—bearing
[ from { ! : 1 com< of :eter ! formstlon
| wew ; | ple- well | of | *
E Braunfels | E ! tedf {(ft,) ;well)f
i ! | 0 . L (in,) ¢
275 } ¢ miles } Erich Rosenthel -— bOI90% 230 ] K Bdwerds ,
' northeest ; ! : ! 1 + limestone
276 1 do, ? Cherlie Crewford | - E 01d - B do.
: ! ! ! ; )
. | | ! L] \ !
277 ' &3 miles | Erich Resenthsl | - rolsga o212 ) e ! do,
.| northeeast : | ' | i K
758 | 7L miles 0. ®. Gruoene | pav TBId TR 8 o,
| northesst | ! 1 : : :
279 : Bz mlles . Williem Posey ; - + 189T 160 | Gl -
¢ northesast : . ' Bt | ! !
280 ! 95 miles | Hilmer Doehne ¢ - P old 250 61, Bdwards
| _northesst | i } ; o '+ limestone
281 | 9 miles 1 Trevis Tete ! - n - L1527 -1 Augtin
i nerthesst : ; | ! ! chalk
582 1 10 miles | - Phoenix Tife = R M YIS S 3o,
.| morthesst ! Tnsursnce Co, i : i ; :
285 | 9 miles | Emil Preusser . | - Poe=) 3307 6 Edwards
! northeast | - : f t ! i limestone
284 1 8 miles ,  Curl Hutscher ' - ;1930 5O 36: Taylor mepl( %)
; northesst | Bgtete ; i E ? E ’ I
285 1 b omiles 1. H, Mittendorf — vo1928 E2 Y 287 | Leons .
| northeast ! ' i t E } i formetion
T * 1 ] 1
' f ! ' ! ! : : .
287 1+ 37 miles 1 Arthur Bertels -- R B85 36 ] do.
¢ nopthesst | ! | : ; : ) -
: \ 1 : : ¢ :
$ 5 v ! i § 1 .
288 L 23 miles | Twen Weilhoefer - E - Spring : — do,
' northeast E i : i : :
| : o i i
285 1 13 miles Williem T, Wiemers i == 1 0ld . B0 8.  Bawerds
| northerst i i ; : | limestone
291 2 miles 1. Bruno Preiss ! = Gunther | -= ! €5 5 do.
H ] ]
i northesst ' ! ; : ;
292 ¢ 2 miles v Max Linnerts i - v 1912 E5 " g7 do.
_; north ! g : : : :
2087 1 miles ! Deen Word ¢ - b e - 61 do,
! nerthwest ! : o ; :
294 | 1 mile | City of New i - ! ~~ Spring | — do,
! northwest | Rrounfels ; i : : : -
295 i'% mile Jirs. Meta Penshorn | - v 0ld 25 1 58 -
C o wesd | ! ) i i i
296 1 2z miles 1 Mex Altgeld ; o 11934 345 ) 8. =dwerds
Dowest : | ! ; i ' limestons
297 ¢ 4y miles | U, S. Gypsum Co. | - ¢ 1928 0 185 A~ do.
t southwest | \ N ; H ;
268 | 42 miles ¢ 3. R, Corethn | - a- 1 275 G 30,
'\ wesh | . ; ! ! ; !
289 ! S miles v Filliem Fey ‘P, Schumenn ; 0ld . 89 1 6. -—
! southweat ! : | ; R
30077 4% miles Rolrnd Welseh | do, v 1984 372 | 61  Tdwerds
\ ‘southwest ) : ' ! : | limsstone( »!




Helght of WETER LEVEL

i i
- N r 1 . ! !
Well meesuring ! Below |  Dete of Method! Usa | Remerks
! point ' land | mecsurement | of | of
L fbove ) surfece | . 1iP% weter
oground 1 (£t,) ! VAR T VA
| (tt.)e/ | ; I
) : N i
STET -~ /105 3 - VCLW TS o
i e : i i :
275 1 0.0 . 202,41 Dec, 50, 1948C,V, 0,1 T,9
i ' . 1
! ‘ ] 3 t !
' | H |
Q77 1 0.0 | 189,9 | Jen, 5, 1937 C,W + D5 g ’
i § ) ) )
i 1 1 \ ¢ \
i 1
2781 1,0 | 148,21 Oct, 20, 18381 C,W 1 5 |see teble of weter-level
.- 3 . ! : 7 X ; (messurerents,
279 : 0,9 ! 130.7 : Oct, 21, 1838 CL,W ! L, 5 :l'rtwrdo;m 7 fect when pumnfd
T { : : ! ‘ot 25 gellons e minube,
280« (3,9 ! 7.2 | Jen. &, 1937, Cj U D5
; ) . | ! I !
e ek | ! —_— A ‘
281 | 0,8 L27.5 de, % R T
E | ¥
’ ! : f i X
282 1 0,8 bo1la,t 5 Cet, 21, 1838 ¢,W ! D,5 'Drewdown 14 fect when pumped:
' ' ! j ' 'et 2 gellens © minute,
283 1 2.1 ;42,1 Vden, b, 19370 C 1 N (Tieter hes sulphur odor,
! i . : I ' ‘
1 1 \ ! 1 !
284 } 0,9 'j 37.4 3 Cet. 21, 1836 c,W 1 I,S Dug well, ¥eter from blus
! 1 | } : i 2l oY, ‘ :
285 1 0,0 : 12,0 : de., T CL,W 1 D,8 1icter from yellow Joint nley: .
: : : V.o E pet 22 feet; blue eley cncount-
' : ; } i teraed et 32 fect,
287 + 1.0 ! 47,6 1 Uet, 22, 19365 C,w v D,S 'Dug well, Seid to hive been
! ; | - 5 jdrilled to €00 feet end plugr
! : : ' i 3‘ed beceusze woabter wes solty
288 5 -- D e z —_— O i D,S +¥lows from | vnd sulphurous,
: ! : ; 1 i@lluvium in srst benk of
! { : ; } sGuedelupe River, Estimeted
i ! . ! ; ; iflow 25 gellons. ¢ minute
289y 1.4 T d9,1 y Doc, 20, 1538 0 e TS T Sept, 29, 19473,
: ! ‘ ' Pt
) ! . ) ; 3 ! 1
251 ;| 1.1 i 53,0 | 0ct, 21, 1836 C,% 1 D,8 !Seec teble.of weter-levol
. : | : ‘ ! i ‘mos surements.
598, 1.3 [ 54,0 1 Oot, 28, 1955, C,W 1 1,8
1 \ i 1
H ! : 3 . l i
2593 v 1.1 v 119,5 ) Jem, 6, 1837, C,W 1 L,S TBeeg trble of woter-level
: | ’ j ! ymecsurements,
28947 —= : —— ' - Wlows g =~ Comel Springs, Ses tekie of
S i ; : ; ' i dischrree mersurements, pavl
758 0.2 | 8.1 | Der, 22, 1688, CW 1 T8 | [alt, of lsnd surfeoe,628.1.
; k ' 1 ) tDug wells rock eurh,
2968 ¢ 0.8 | B2.5 1 lec. 4, 1930;C,z, t D,5 (Blue clry reported from B0
1 ' 57.7 ! Dec, 20, 19431 4 | | feet to 248 fest,
2971 0,0 } bL.1 | Dec. 4, 1936 None : N Yellow oley reported vt bE-62
; ' ! o e T i Lfoet,
1 N X "
208 } 2.5 }. 228,70 E wmey 25, 1@34: ! 5 lﬁltltude of lend surfece,
! 1 235,00 July 2, 1945 ; \R69,8,
269 ' 0,1 ! 65,35 | Dee, . 4, 1956; c,W v 5
§ 1 o ~ ‘ 1 1 :
' ) : ; . : ! e i )
300 1.6 ! 58,2 . Mey 25, 15347 ¢, W © 0,5 !Blue clev reported From top
" , PER 0 Tee, 4, 1936 ! i to bottem,
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i3 ; i
ecords of welys anc springs in Comal County--Continued

Well! Tistence H
i TEA Owmer 1 : ! : ) . !
i from | ; Dritier : Dete|Depth :Diam-;Waﬁer-bearﬁng
' Ixs T i 1 . =
} . Hew ‘ : E ;Tg—.: rOf}‘_l Eﬁter ' formetion
I‘auniP]s; : ’. _:V'»e ! of X
; % : : ted :(ft.) Fwell 1
05 ¢ T miles | Joseph Friessrnehn i'—" : :(lp‘):

N ! goulhwest: ) ) : - : 18 } S€0 ! 6 Fdwsrds
206 8 miles i D8cer Jones lf : _:_ ___’r_ 1 ) limestone
. Fouthwest! ; - ) 18901 360 1 6 do

Z07 1 6% miles |- Rasl : ’ -' : : :
< 4 tdelph Mueller o T ' : -
\ southwest) . oo ! 1911} 160 | g dou
08 1 do, v Westley Tilcrhol l 3 : i i
: ; v “lrer : - : Old 7 11‘7 ; 67_ do.
509 ; S miles : o vEer end : — ; ! 3 !
sounthwest! letsl Co “ . booLes o 6 do,
&1l log miles: Robert - -+ i : ' ! .
' boRobe Hierholzer ! — } s - ;
st soubhwost! o p 0ld 280y ) do,
11 miles | OGte Kise : ; ; ‘ '
] v 3T : J T ¥ - -
§'SGuthwest£ o I P 0ld | 109 8 f_' P
313 11,.$ miles T iR : _ !, ' “ |I i .
i 1k, P, Schnelder . * r L : )
| southwost | ' { : ¢1928, 192 G o
34 T I1 miles t : : ! ! i
Lom ~ Bogers i = = : ” '
SOuthwest'i . = 3 T L925: 225 g T
316 | 12 miles ; Herbe - : : ; ! :
: ile erbert Riedel | - : —— : :
| southwest | oo ' ; 0ld | 308 . 5 do
2 ' - . . H 1 t -
216 ¢ 135 miles)| oo Gloltz rom e : Bl ; H -
| SOuthwest, ‘ ! v 7T 510 | 6 : do.
' v 1 ) ! ! :
! : : | | : z
+ H : ' i 1
317 1 do. . | i ? . i ] :
; ! ) : L old 200, 87  ustin
¢ : ! : : ; -
TE IS e ] ’ =' E chelk ¢7)
v 113 miles :  Eelter Muelicr | o T i s
Lrsouthwest; ! : 910} 476 | G-4%z ] Tdwards
319 « 83 miles . Percy Hensmen ; i b : __Ilimestone
' : souibwnet: ' : ! - LT 850 1+ 8 de,
%20 . 95 miles ! Jeok +1 ~ L e : |
] ~ - 5 ' es¢ ! — N - I 3
;_southwest | ’ * . i 0ld’; 400 . 6 do,
€2z ¢ Tz miles | Fred Schweb } — e : ; i
: Southwesti ‘ ! ' T 28 ¢ 35 : TSTy’lG?‘,marl'Fg')_
522 1 do, Llvert R ! : ; : '
1 : B achner ' - : H !
:?5“4;“7 7-f ' : J ; 1911' 180 6:  Auvetin
i b miLies 3 - . : ; : 4 Ch&lk
__'; sonthwest ;| Brunn. Schwob 1 —— , 1916: 1ED : B X T,
Feg s do T TITew So " ; : - I
: ' ; » heeffer | - : : . ; -
R ‘ - ; Pty W0 4n s advards
S T TE miles . Alvin Soheeffe - e o ! limestone
i southwesti Seheeffer ; T ;19000 360 : g ¢ do,
322 T 7 miles | Gus Kle —— ; : ; :
: southweuts ; et E o IRE2E R 6 rustin
BT T S miles 1 - ' ; R . __chel
: - A Ben Jahn t —— P T e elk
= f southwegh | ; E ola 395 6] l’ﬁdwards
38 do, : 3. Pensh —— ! ; . : Inestonc
: ;, . orn i - 1 01d 4281 g do.
326 ! 5z miles | . W, Folo . ] : : ! :
1 R ! s dle . Feick \ Sn vy . s oo
! southwest | iPaul ehumsnn | 0ld + 700 8 3 do,
i \ i i ‘ : i .




]
I_.I
&
fav]

|

‘Height of'd Wi TER LEVEL e t
NelllmeaaPringi ‘Below ¢+ Dste of .Method Use E Remerks
i point 1 1lend imessurement 1 of 1 of |
' abovg ! s?rfa;e f f liﬁp rwater
i groun ! ft, ; VA Y
RENYE ! - ‘/i
- . ! O
éOS ! 0.0 i 56,1 iDec. 18, 1950:C,W}G,i D,s ,Cesed to 40 fest, cylinder
- i — : — : | 2 iset et 125 feet,
! . : 67 .2 ! do, p C,Ww D le11nder set et 130 feet.
1 1 i ! ' Pump breeks suction at high
807 ' ) EE T : :
307 T 0.9 : BE,8 EDec. 18, 19386: C,i | D,S iNo sulphur teste or. | speed.
: " 94,3 | Dec, 21, 1943! ‘ rodor -
BOE 0.7 e TDec, 19, I0567 C;F | 5,8 {Cesed to 40 feet, 3
' . ! !
309 | 0.0 | 79.% Dec. 19, 1076 Wome | W 1
L ; 87,7 1Dec, 21, 1943 oo B
BT 0.7 125,0 1 Dec, 19, 1986, C,W | 1,5 |
f i - . | 3
312 ;L0 80,2  iOct, 26, 1936} C,W | D,S |
| ; : } ! ‘ f
TET 0,8 8 118,68 | 3o, ECARRE A é
. ! 1 t :
! ; . : HE ’
ST 0.2 | 19,0 {%es, 17, 1935 Wome | ¥ E ;
i | ! 1 t t ;
BETT 0.0 1ALE iy 24, 1536  Wone | F 1
: 1 : ! ! !
+ T o - . ' 4 - :
3186 : 1,5 : 106,12 ! Dee, 12, 1936! C,W 1 D,8 :In Guedelupe County. Edwerds'
E ! ! ' : lllmestone reported at 225
: ! ! ! ! :feet S1light sulphur odonr. See
— : — : : i s ! iteble of weter-level messure-
z ! . | 76,2 'Cct,” 2, 1932 None ! N 1In Guedslupe County. | ments,
: : : ! 1 !Sulphur odor reported, Sec
‘ % - 5 : ! ;table of water-level measure~
318 3 1,1 ! 1R5,0 ‘ Nov, 24, 1936, C,W ! D,S (Casing: 20 feet of 6—|ments.
. 4 148.8 Dec, § 1944: | ‘inoh 450 feet of 4g-irch, |
319 Pz 1840 ]:May 24, 19341 C,W , S ;Sul-- ' Weter st 45 8- 457 feet,
_— ; - i r | ‘ . { | ____iphur odor, See treble of
o) B 63.0 :Nov. 24, 1926 C,F, ? n,8 E" fyweter~level mossurements,
i . ’ o : '
322 2,1 23.0 do, ' C,% 1 D5
. N i : b ; » :
: | 1 : !
) . - i {
828 1 0,7 i 68,6 Eﬂec. 1, 19367 ¢,W | D,S ICesing fo 50 fert,
1 - 1 1 - 1 : }
325 | 1,0 5 16,0 2 do, gc,w,c,i D,S !Cesing to 20 feet. Slight
: ! ! ]
o6 T 1.1 i 36,1 :M1 24 =T ﬁ« 7 unnhr 0937, -
: , ! 5, ' Mey , 19340 C,% | 5 Seg teble of weter-lovel
55 i , { i : 1 messurements, Slight sulphur
528 0,4 1 31,9 iDee, 16, 1936! C,W t D,§5 [Sulphur odoer, : odor,
5 ! i : ! :
YL 46,7 | Doc. ¢, 1976: 0,% | S | Tc,
; ‘7 - ! : f !
3332 : 1.1 ; 7¢.6 :Dec. 18, 1936, C,W 7 S Sulphur odor, oSec teble of
, . N ’ i i ; lweter-lovel messurements,
255 . 0.8 } 53.0  Ney 28, 1954% c,¥ 1 I,S 'Snght sulphur odor. See
~ : ) !r ; i teble of water-level meesure-
ai6 : 0.7 ! €9,7 ! ge, P U0 D,S ISulphur oder, Sec | ments,
: ? i : : :tshle of wrter-level mesasure-
: ; \ ! 'ments,
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Recards of wells and_springs in Comal County--Continued

Well! Distence | Owner E Driller | Date!Depth: Diem-!Water-bearing
;. from ! ' ' i com-, of | eter | formation
Vo Hew : ; ' ple-iwell ; of
' Braunfels ! ! P ted i(ft,) 1 well
= S S ! : ) (ing)
337 1+ b miles | Willism Streteman | - 3 - R R _—
o southwest | ) v P i E
339 | 4 miles : Otto Reinerte 1; - E 0ld :463 | -- Fdwerds
. southwest ' . { i : : i limestone
3427 4f miles | W, B, F. Bilers | -  Old 240 T € do,
t gouthwest 1 : | ; ; ! .
346 | 2z miles | A, H. Terner - ¢ 19007148 5 6 | Pustin
. southwest ! ! : i L chrlkb?)
347 + 3 miles | Peul Schneider | -- i 01d 503 ' 6 7 Edwerds
! sguthwest ¢ y L ; ! i limestone
348 | 2% miles i Altegelt Farm | - 1 -- Spring i -- 7 Fustin
E southwest | Association i E i | { ' chalk{®)
' ! | ; ¢ ' i
349 + 2 miles | Mex Welther T - 1868, 31 | 88 . Taylar
1 | ' 1 - ! . 1 fon
' southwest . - | : i 1+ marlf?)
352 | 2 miles i Erwin Scefje 1 - ¢ 0ld §427 ! 6 | Edwerds
! eost t : | : : i limestone
355 1 2 miles Ad, Tausch ! - o 0ld -~ ¢ 36 Leone
1 northeast L : ! : i formation
B5€ ' 2% miles + X, H. Hotfer - 1. == 1915 24 T 36 do.
; northeast | ! 1 ; I ;
86§ | Tmiles 1 Flbert Scefje | - Tr 1885, 57 | 36 | do,
t northeest ! : | ; X
360 1 55 miles ' H. Kickeritsz \ -— L 1933 36 & Teyleop
: northeast - | ; E ; ! meri‘l?)
261 1 47 miles ! Tnma Rose : -- poo=- 1 32 L 607 Leons
! northeast ! : 1 ; E : formation
- : : ! . : :
362 1 4 miies ! R, Kreft - ol | 40 1 36 | <o,
1 eest ; ! i f f ! '
363 | 3z miles | Pfugust Timmermen - £ 0ld ¢ 80 ¢ 36 do.
"t east | ! ! ; ‘e
564 1 do, "TE. W. Musller sy 1918, 35 1 86 | Jo,
: ! : | : |
367 | 2z miles , Mrs, H, Qelkers | == - old ; 40 | 36 1 do.
i southeast | ; ' A ' i ;
368 i 2z miles E D. Ternsr I - C0ld Y 30 60 E do,
1 _southeest ! i K : 5
272 i 3 miles ' Ernst Veight i -— 188818510 1 6 | FTdwerds
+ southwest ! , : : i 't limestone
573 | 6% miles ' L, Jentsch S T 0ld 485 1 6 c.,
- | southwest 1 i 5 5 j
37"5 3% miles | Gus Reinerz f -  -- 1500 ' 8 | do,
\ sguthwest | ! ; : : i
375 | do. i F. £. Burket | - T 01d 1450 : 6 ¢ do,
: | i : : ¥ i
3 ) i \ ' | h :
377 1 45 miles | Erwin R, Goebel - . 1924:498 6 do.
, southwest | ' | : : ; :
378 Sz miles :  Hamno Velseh oo i 0ld 1842 1 6 | do,
: i ; ; ! ;

southwest
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i Helght of ! Wi Thw LEVEL b E .
T%ll,me&suring. Below :©  Dete of Method! Use ! TFemerks
i point | lend  : messuremsnt | of ! of |
i ebove ¢ surfere | 1 1ift twater) :
i ground 1 {ft,) ! o/ e/
| (rtaye/ | ; L T
337 1 0.5 | 80.3 1 Jeu, &, 1937 C,W ? 8 {Sulphur odor,
-? ; : * ' ! i
3G 0.0 E 15.8 1 ¥ay 24, 1934: None | N ,Sulphur .cdor. Seec table of
! : i f ! : iweter-level measurements ’
r: I > . - . . t ot . 3 »
4200 L8 24.9 | Oct, 27,719367 C,W "t D,5 1 Do,
i : [ i ! i
846 1 2,1 0.1 i Dec. 4, 1836, C,G ! D,S Well flows s much s & fe 26t
v ! i : ! tebove ground in wet 5665015,
347 T 0,7 Tl “do, e,V ''D,s lSltht sulphur odor, ‘
348 ) . H - 0 - ‘Flows :' S Estimsted ‘évernge Flow B0
: ; ; ; ! gallors & minute. ‘Hes been
[l i h B
: : . ! . ipumped'at 700 gellons & min-
48 1 T T0.8 ) 28,4 | Oet, 27, 1936, C,W : D,5 {Dug well, | ute for irrigetion,
I 1 1 . o T
[ 1 ‘| ! } ' -
362 ] 0.0 ! 30,8 1'Dee, 1, 1943 None i N 'Strong odor of sulphur, :
i ' i ! 1
! | ' 1 1 | . .
BRG T 1,2 | El.z [ Jen. 7, 1928 C,W i D, iDug well, roek ourb,
i \ i t I ‘
L i i 5 1
35E 0.7 ; 24,4 | Nov, 18, 1936: C,W ! D,s Tug «wll brick ocurb, weter -
! : : i i From vr?vel et 23-24 feot,
ZE9 1 - 0.4 52,4 1 Oct, 20, 1586 C,W 1 [;,§ 'Dug well, rock curb, weter
; o 52.3 1 Dea, 3, 1943 | \from erevel eb 55-57 fest,
360 1 0.2 ) 28,0 | Nov, 18, 18381'C,H i' N Iu?%er from yellow cley ot 3B
: : ; : . ifeet.  Supply feils in dry
SN A BT do, P C,W T D,8 Dug woll, briek segsons,
K ; i ! ! reurd to & feet, WeTer from
{ ; : ! ] lprevel st 30-32 fuet.Sce log.
qez ) 8,2 34,7 do, i B,E | D,S Dug well, concrete curb,
i : : . : : :
3ET I 41,1 | Nov, 13, 19565 ¢,m ' D,8 iDug well, rock curb,
e : 41,5 | Wov, &0, 194%, : !
364 ) 1.4 34,5 1 Oct, 10, 195“E ¢,¥ T T,S :Tug well, ILrrigetes gerden,
! ' .
i ; ; = ; :
267 3 2.2 34.1  Oct. 10, 193(‘; ¢, v D,5 Dug well, brick curb, E
i | 30,2 | ¥ov, 30, 1943 { : :
TEG. 0.5 1 . 6.8 | Oct, 10, 1836 C,¥ | D,S iDug weil,
. | ' | i i
Ul ! 4 A} ! !
372 2.0 ! 75,8 | Pet, 26, 193681 C,FW | 8 ISulphur oder,
! 1 i ; 1
N : 1 ‘ - -
37E 1.,5. 16,4  Dec, 4, 1936:'C,W T 8 Sulphur odor, mstimeted yleld
: f ! X ! 11l gellon & minute., See table
: o ‘ ; | ; rof water-lewel messurements,
374 0,5 | B9, do. {'C,W ;S Sulthur odor, ‘
: ! ; P ; ! .
S5 0.8 : sz,7 | Oct, 26, 1936 C,W E S ICssed_tg'dSO feet, oulphur:
' ! ' . v ’{odort
377 0.0 : 2,8 i Jen, 6, 1937C,G ' '8 ~ 18ulphur odor,
: : : : H ! !
: N . . 1 1 i ! .
578 1.4 113.7 3o, W 5,8 ] o,
: ; 1 I ‘
. ; l :
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. Records of wells snd springs in Corel! County--Continued
; - N -

: ; ‘ : ! i N
Well: Distence | Owmer E Driller ! Dete!Depth] Diem- Weter-hesring
; from 5 ! peom~i of : eter : formetion
; New : : ;ple—iwell Poof )
, 3rsunfels ! : P ted :(ft,)i well
? i : A L Gnb
379 f 12 miles 5 Misscuri & "1 McMesters end | 1900, 292° 8, Bdwards
' southwest; Pecifiec R, R, | Pomeroy E E ! : imestone
| E i S =
1 | | ! : : '
R : " ; ! : f
g ) t i
580 v 14 miles f Paul J, Marbsch ' Velentine end 119203 1855' G de,
! southwest ! | Friesenhahn | ; E :
1 : 'i ! i b
8l | .95 miles |  Servtex and . Ed. Gerfers 11941, 160 0= do.
: southwest i Meteriels Co, i S S B %
| ‘ 5 N
383 | 4 miles | Cherles Wergoie | BGdmund Wehe 1 —=< | 6L1 ! 57 do,
i scuthwest | ! ; : }
g4 7% miles ! Harry Dover | -- L= 300 - do.
! southwest ! ! ' ; ; '
385 . 7§ miles He W, Dletz : Doehne Bros, 11900 308 | 51 do,
' northwest i ! ! 3 E E
; L : i ' : :
6 T an. : 3o, U Frenk Hillert T1026: 3141 5 i,
a | a A T
' : L ! : ! ;
%87 | & miles | E, J, Holdriok | - 'Old | 350 ¢ 6 Glen Ruse limes
i morthwest | ! : . ; étbhe;Upbér
; : ) v I ; ! ‘member
388 1 Oz miles | do, ' R, Jehnson ;1937'g;8€7_{' -- -
! northwest | : : ! ! )
389 ¢+ do. : do. | B. B. Xutscher;1938; 405, 6:  Edwords
' ! ] : ! i i limestone
: | ’: R B |
290 1 B mlles i  Henry Rehe v - e — 61 do,
1 1 1 ! t
i northwest ' : ! ! ;
1 L 5 i ! 5 :
393 7 2 miles |. Walter Sippel . -- 101d 1 802 ! g do.
E southwast E E ' E % !
a a % B
! i 1 ! ! ; ;
Z94 . do. T Arthur Bergfeld | Psul Schumen 119275 ~-- |  ~- |  Fdwerds
i ' 1 ! : | ; ' limestone (%)
595 1 Zg miles ! W. 8. Suttle ' B. B, Kutseher!18Z5 | 610 ! 8 i Ydwards
i southwest E : : ‘ ' limestone
296 7 2 miles | Altgelt Farm = do, 11939 ¢ 335 6! do.
rwest E tsseelation ! E : E E
! ) ! : | ; H
397 1+ 1% miles 7 Marvin Scheel : - (1938 1+ 220 6! do,
| west : ! ; :
! i ; ! : | :
398 1 4 miles ' "R. W, Gode ' - R -1 Edwords
i north ! E ; ! i , limestone?)
: i ' : i : i
: | | SRR
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i

> T il 1 L
‘Height of | VAIER  LEVEL K i -
Well1measur1ngi Below Date of }ﬁvthodl Use Remerks
1 nt §  lend | meesurement |} of ' of |
} point ; ; 1 15t rwater!
! ebove ; surfece ! : iy : :
' ground | (£t} ! | _/ : E
L (Lea)e/ | : I 1 TiCosd ineh from surfzce to
! | May 1 C,G, 7 D 1Cesing: 8~-ineh from s
579 0.7 L 181l : ey 5, 1945: 1—’ } :bnttom bress wire sereen from
} | : 5 : 1220 to 240 feet, perfersied
i : ! ; \ 50981ng from 272 to 292 fest,
: : ; : i ‘uupnlzes reilreosd cnmmunlty.
: ' - 1G45 L C,5 | 1,8 [Weter frem 165 o 185 Tort,
0 T 0O 6 1 150.6 [ May b, 1 t 1 oy f,. : ’
a8 ; * i 122.0 i Mey 18, 1945} E igézltude of lend surface,,
1 1 45 . g .
} ! 135.3 _:_ JUl.V -f') ]CJ_,S; T E 3 ICP -Lng. TSR 30
SRS ; o E P :foet 0f 1E-inch, Pumped 700
! : ' : '} =mfllons e minute, 22 hours
: ; | ; : ‘d{1lv sxeapth qund&v fer tvo
; : ! : - e T yerrs.
| \ Iy 9401 C,B, ' T)S Irrigetes sme | yeers,
383 T O'.'ﬂ { 6509 :, Iu.g' 203 194 : é 3 : H ip-z;;rden.
l e, & 3 Pl
I 1 \ - l‘
7 — A U == | G ET%S_E
\ T 1 ! :
: ") ' B i T T 3 of lend surfece,
5856 0.0 | 268,0 } fpr, 27, 1945 ) lono 1 N géglfude
: 260,21 Mey 19, 1945 : |
L t ! 945 1 |
: L e =S, R RS E LT P g surface,
6 0.5 1 260,01 Jpr. 27, 19461 _ LTI
i | 283,0 U Mey 19, }2351 : 19988,
1 1 r | H
291.6 ! July 4, 16495, ) e —
TET J. ] ; 5A5,0 Ipr, 28, ]_9.;}.5:' C,d ] D,s ééglfude of land surface,
f i 284,11 Mey 19, igig } E 19982,
4 1 o0 \ 4 L. : : :
: F €55, : July _-l : None ' N ELsrge supply of weter rcportj
388 - § T : : ‘ ied gt 800-1,000 fect.Sco log,
! 1 . * = e ield 200 erllons =
: + Tn A PE Sa5 2 C, ' § Reported yie g
O 0.5 1 2.4 | MEY L0, 1R G iminute, Altitude of land
‘. : “JOS.O : Ju :Y Ty . '_ E ; ;Surface, 1005.2.1 _
‘ : : - ; 1T tude n lernd surfeee
i 5 274,86 " fpr. 138, 1945 ¢C,G, 1 8 :{lthtbde o f ¢ s
390 0. : . 1 18 19/|51 5 X AR, 44,
i 1 280.8  Mey 6, 10180 2 | |
i i 29?.9' E JﬁlV 25, 15;é :F W 1 7,8 Drawdown spproximstely 20
apd 0.5 ' 16.q : ?UC. 50' 1;55 Y v Efﬂct when pumped 5t 2 te 3
\ 'l 6.8 : Hey ‘, 12&5 j \ iggllrns & minutn, Slieght odor
: i g.g 1 jﬁiy ‘;’ 15%%; ; ibf sulphur Altitiade of 1&;{
i n - : L - ic @ 1 Ind ,ForﬂchV suppliadi urface 04 ag
5944? - | &/ 2 : v : ;hoslery milL.ﬂi?htEu‘&uP'“aQX
. | : ! - .iNcnu Tl_ T If(‘r.,,irrj v s‘lpplloﬁ suburbon
395 t bt : _d_/ 90 : : A t l(-nn’\}pln ‘t"y. ol._.r.o,.lr- g]]lphh‘)" ;
i ‘ i N Srst wetor 00 oder.tec log,
— — 'R L 0,8 }F:l.rsb wetor ¢ E
398§ -- ¢/ 15 | . :_{g, .7 1282 fest;sbrenper TTOR 3T TZ5.
: l ! IR | 330 fect,Cesing: 287 fest of 5-
; : : i ' h. A1t e of land aurfhos®il
- t ; = 2h, 1943 [¢,W 1 D,§ . |imc
597 1.0 ‘ a0d.7y Decy ! Vo ! tude of lend surfeace,
: ’ E 200,9 | Mey 17, 1242 i : :éltjsu
i i & | ' \
: 202,2 July 2, 194 L : 5
0 I R B + ior. 13! 1945 1 C,% ' D,S jaltitude of lend surfac
298 ! 0.7 ! 38, ! % ’ o : ! '675,5.
5 : §6.8  Mey 16, 1945 5 i
' : 37.2 ' Viey 232 qus ' !
! ! 38,8 . July 2, 1945 : !




Records of wells end spring 4n Comal
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Connty~~-Continued

) i 1 ' 3
: ot . : ' : t -

Well: Distonce : Cwnear E Triller ‘Dete) Pepth | Diam- Weter-hearing
; from ; iocm= of  ieter | formetien
; New ! : iple- well | of E
' Breunfels! ! ted 1 (£1,) twell
S i ! o ' (in, )]

399 | 4 miles !  dJohn Kerbech | - 11893 181 61  Rdwerds
:_porth ] ' ; ; ! i " ¢ limestene

400 ; 4% miles f R. W, Gode : — o ?pring i --f .

p nerth E b t i
; ; ' ; * !
! i ! 1 vt t !
! 1 ! 1 ! ! !
: 1 t 1 ' ;

| : L | :

401 1 5 miles ., . ~- Bretzke | - 11988, 237 4, Edwards

'  northwest, ; ; i ‘ i limestone
5 ' : ¥ ! .
: ! ! Eood ! ;

: ‘ j L :

402 1 1z miles | City ¢f New ! =~ Crevens 119410 " 1le . 12 do,

‘ north ! Braunfels ; , : :
: | o t 's
! ! ! . b : ;
| * . ; :
: : -; P : :
| ; ! | : 1
: 1 t ! 1 1 :
: ! : ’ t [ :
; ! : P ! :
L : i : : ) !
:’ ; | C | .’
i i l P ? !

403 | do, : do. : do. 11941 "l02 ;= do,
! : , oo ! :

410 0% miles + Beer Croek Rench! - E -= Spring ~—E“Glgnﬁﬁ¢59"liﬁé_
¢ northwest! Associetion i i ' ' étoné,upparA",.;w
Lo ) , ; : : member

41T+ 8 miles Frac R, Loth  E. B, Kutscher 1944 297 . — do,

. northwest g : i | :
' . 1 i ' H { !
3 1 y ; ! 1 t

41% | 8 miles Udo Heermen do. 1987 440 1 € Bdwerds
. nprth . end R, ®right | ; ! ; i, limcstone

414+ 7y miles ! ~do, Sl do. 11937, 335 61 do,
' north i ! J i i

4157 93 miles do, ‘ ~— eld : 6407 5. 3o,
E north ! E ! ; )

! ' : ; | : :

AT6 . 10% miles, ds. T E. B, Kutscher | -- | 430 : 6. do.
i northeest! : i : : 1
i : ! l : 1 :
| : L | :

417 1 7 miles Edward Leckey ! do. ;193?§ —_— - do.
¢ north : i ! : i

418 1% miles ¥, G. Stertz - 119380 27 ;48] Leona
i south: ; : i ! v . formeticn

419 . g miles | Mrs. B, Gruene ! Killem end 19392, 350 10< —

i northenst’ Tstete ; Hicks ' : ! Sf
: : i ! . ! /

420 E do, ? Mra, Lydle Yirmse! - 0Id | 65 | 36 "Leone
; ; i ‘ 5 ; ! formetion

421 | 9 miles ;  Jesse Posey S 01d | 280 Sy Edwercs
: northeast | : ) | : limestone
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THelght of | WATRR  LEVAL

. . :
Well:measurlng1 Below . ; Pete of iMethod? Use 5 Remerks -

{ point i lend | measurement: ! of % of

. ebove | surfece : t1ift | wrter: .

i ground ! (ft.) i E/ E q/ : :

i (f‘t_}a/ 1 ‘ o ' :
299 ! i 173,3 i Dec, 20, 1937! 'WiG n,5 ' Sea teble of weter-~level

. ! ! ‘ P ' :meesurcments.
400 . - ! = ! - iFlows : Power:Hueco Springs, also spelled

: ! ! ; ; fWeco and Husco, Two openings,

X ! ; : 3 teltitudes of lend surfeces,

| : ! : E | 657.9 end A52,2, iemperstuze'

i e : E : |v"rLeS from 68°F in winter to

; ! ! ? ! |7l °F 4in summer. See p. 54 for
401 - ‘ = E - Vo E - =U. S. Lrmyp Plow messyrements,
: L : ! i ! 'Engineers test well, Cored

; : : .o ! 'frem ton to bottom; 23-inch . -

- i ' N | core. Ses log, fltitude of
408 T - i - i -— PR, e i?ublic i lend surfecc 894,8,

| : : : 100, | lsupply, lev of New Breunfels

; ; : ;75 | ‘No,1, 30 foet south of Ne.2,

: ' | : E 'es iﬁg 12-inch to 58 facty

i E e : ! -Cument“d by Heliburten 0il

: | ! : i nholl Caementing Cosopen hele,

: ! t ! ; 58 feet to Yot tom, Drewdovm 7

; ; % : ; i feet eftor pumping 12 hours

| ! : : ; et 2,300 gellons a-minute

i ; ! : i emlth ? centrifugel pumps, 500
403 | - | - ! - PTE, 1 e ‘Public supply,City of Now log.

: i ! -“100 ! 'RrLunfclﬂ No.2.0esing:8~inch

; ! ! D40’ lto 58 rect ,open hole to bobtom,
410 77 == T ] - ! - ~ Flows ! S rEstimeted flow 200 gollons o

; : : ) | ‘minvte,Sept.29,1942;2,000-

: ! i ; i 2,500 gellons ¢ minute,Merch
411, - 1 o/ 80 ! e C,Ww ¢ D,S FatJJZB 1545, Feult Sprlng.;

; ! ; : ! 'm‘f . ylrld 500 gcllons & doy

: | | i ! ‘bottom of suction pipe set 28D
413 0ud 1 5RO i Dee, 15, 1945 ¢, . 8§ [Circle Dot rench well 3.| fect,

; ! ! ' f ; {Probehly drilled into Glen
ar; - P X —— P C,W U Cirele Dot [ Rosc limastone,

: i M : ? ‘rench Yo, 4, ' '
418 - A - : — o C,Ww 7 D,8 iCirele Dot rench ne, 1 Heed-

: | ! i . igurrters well, Probsbly be

: 1 ! E ! idrilled into Glen Rose lime- .
ale - . - | - ¢ C,W 8 Circle Dot rench Yo, | stone,

: ' : i : i2 probebly drilled into Glen

: : | E ; ‘Rose limestone,. Sottom of

- ! \ ? ' rsuction pipe set at 400 feet
417 =~ ! —~ i -— L C,W 8

! 1 ' : ' !
418 % 1.0 s 20,4 1 Nov, 30, 1943 ¢, . I,S,.Dug.well; used gt sleughter:

: ! ! P { Iné ‘housc,
419 1.~ - ; - ¢ Nome | N ;0i: test, Fitituds of lend

; 1 ' ‘ i % lsurfrre 488 feet, reported,

' i : i : by Eillem end q1ck%. See log.-
420 1, 2.0 ! 54,3 1 Leea, 3, 1g43; C, W | D,S lDua- well, rork curb, Weter

: i X : : L yrom «rlvel £t 58-65 feet,
LT 0.0 1 47258 ; s T C,W 1 D,8 500 log.
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Records of wells end springs in Comel County--Continued .

E ‘ ! Dot ; ;
%ell! Distence E Owner i Driller iDeted Depth | Diem- Weter-besring
' from : ! icomn of ieter ! formation
. New : ; ipleo— well 2 of
| Braunfels | i ited : (ft,) iwoll |
! ! ! ; ! Hing )
422 | 115 miles ; R, Wegner : - 11890: 2380 4. Tdwerds
_: northeest : i : § } E limestone
425 | 9 mlies | £1fred Pentermuhl | E, R, Kutscher 1937, - - do,
'north 7 ! ; X !
424 v 11 miles : R, R, Williems de, " :1194& 422 6 do,
i northeast ! i : X i E
: 5 ; Lo : ;
: ' ' I ) i )
5 ! . : - : e 1
25 T3 miles | Missouri & : do. 1944140 5T RSt
| northesst! pacific R, R | b | . cholk
’ | | b : P
i 5 : ; i i i
? | % o | i
: : : : ; i i
426 1 33 miles | H, J. Ludwig - 11098 5§ ¢ 36 Leona
' northéasti ; E ; ; % formetion
: ! . : ; ; .
427 ' In New v Clements Estete | -r po== 11, 200 U T =27 Glen Rose limGe
. Braunfels ; i 5 . _stonefl?)icwor member
4287 T T miles | A. Brinkoetter E, B, Kutscher 1830, 920 i --. Edwards
' esst ] ! ! ; ! ' limestone
! E | o | 5
1 ; ! : 1 ' 1
429 T 8z miles | @scer ¢, Brehmer | do, ;1946 T BOL 6.
P nerthwest 1 -~ f g ! b :
5 % : f i % E member

E/ Méesuring poiht wes usuelly tep of ecesing, top of pibe
or foundetirn, _
v/ Method of 1ift: T, turbine; B, bucket; C, cylinder; G,

gescline engine; b

electric; W, windmill; H, hends Number indiecstes horsepower,

clumé or tdp of pump-bsse

,
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Wi TER

Helght of L LEVEL } T
Wellimessuring! Belew ;  Dtte of :Methodf Use | Remerk s
v point | land y meesvurement | of ! of !~ -
I above : surfece | P lift weter!
ground 1 (ft, : Lo/ b e/
‘(ft)a/% i R N
422 o3 ¢ 37,8 :Mer, 11, 1943 None ; N | fltitude of lend surfece,
z ! P : i | 942,5,
425 -= \ -— ' —— pC,W o5 T Weter level more then 540
P o E : ; ' feet below surfece Decl4i544
42d .- : - i - CUW 8 ) Tell penetretes upper pert b
: : : ! X ! of Glen Rose limestrne,Ses
! . k : E i log,Meter level epproximately
§ i ; ! g ¢ 370 feet below surface Dée,dl,
i § : ! ! 1943, Bstimeted vield 3 gal~
425 1 e ; - t Dec, 25, 1944 Flows: D - Cesing: 18 | lons & minute,
: ' : ; | C,H E E feet of f-ineh cemented in
; : { | : ¢ tustin chelk, Supplies reil-
; ; E ! E ' roed communitv. Estimated
§ : ; E ! E flow Der, 25, 1844,3 gollons
i ! : ! + e minute, Docs not flow in
426 - v d/ 49 : - PC,Y TD,S Dug wel L, dry sessons,
: P ; : ; ' brick curd, Hes supplied
P : L ; } { eight femilies at one time.
427 -~ j - T - "Flewa; N @ Estimeted fiow 100 gallonb
. ! : : o ¢ a8 minute in 1841,
428 | -- v d/ 90 ; - i Nome ¢ N | Seme weter reported from
: ;T ‘ | ; i Austin chelk, Sulphur wetar
E : i E : i from Edw ards limestone et
: ; ! ; : i 912 fee
429 7 0.5 e 4/275 ; — 1 C,W 1 D,8 | Reporte d yiold 16 gallons &
} : i ! : i minute from send et 585~ 401,
i : ! ; v feet, Walnut clay repor+ed
i 5 i :

L

st 3A5 feet,

¢/ Use of weter:

used,

a4/ Water level reported,

ind, industriel; P

, public supnly; D, domestlc; 8§, stock; N not

k]
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Table of drillers? logs, Comal Uounty, Texas

Thickness  Depth Thiclness  Dopth

(feet) {fect) i (fcot) (foot)
, -
1
well 65 E Well 92--Continued
George Faber, GF milss scutheast of % Sticky grey shele with
Hancocl, \ beds of limestone . 140 560
; | ISticky clay 11 571
Doble 10 3 16 | iBlue limestone 24 1 595
Bouiders 20 1 30 | |sticky shele | 5 ' 00
Red bounldors 23 ; 5% 4§ iYellow limestone 100 ¢ 7€0
Yollow clar(water i ! 1Grey shells 25 E 735
at 87 foot) 53 i 130 | |Bleck snd white sendstone 12 U 747
CBlue clay and :
limestone 20 L1850 |
Yollow cloy end f Well 197
limcstone 55 205 . .
Blue geay lincstone g l 250 Henry Bompel, 11% miles northeast of
Gra;y ead blue 1 Bulverde,
liméeiono 205 k55
' §0il 17 17
Boulders 8 ! 25
well 7% Roulders snd cley 25 30
| {Sendy clsy, herd, ;
A. J. Honicw, T miles acuthwest of i | seep weter 22 3 72
Hancock, | Cave 2 ) 74
‘ Herd limestone 29 : 103
Hard "0110w limeatono 5 ' 15 Hard white roeck, enough !
Zlus norl 5 : 20 water for drilling 32 135
Clay cud morl, light dluc § ' 25 | iYellow clay 7% 210
Light gray seft ! | {Blue clay i8 E 228
limostonc 5 ; 30 1 Sana 1z 240
Ligat blus cloy g0 1 50
Hard wnite limeshono 5 : HE
Qllrhtud Pinls limo-~ ! Well 2556
ton 10 : 65 T
Llﬁ“ oroy morl 30 ! 95 Rubin Mosller, T3 miles west of New
Deris Blue narl 6 : 101 {Braunfels,
Altornating vods of ; !
limostonc : 1 ; It imestone 270 ! 270
wztor ot 196 .o 297 lYellow clay RLO I 280
b i imestone 50 ; 330
Toll 22 .
Well 268
A. J. Welger, 10 miles nordherst of —
Hencock, ) A. Swenson, 1% miles northwest of Hew
Breunfels,
Surfreo 1 P, 1 | '
Brolen limostonc nnd E b Gravel end red clay 28 28
cloy - %b ! W5 Hard limestonsa 52 g0
Bluc limestono ol v 109 Red cley : 40 ;120
Bluc gray cFulk and ; A Kerd limestene 5 128
limeston 121 © 230 | iCoerse heneycomb(water) 4 i 132
Bluo c&nlm and ; i {Herd limestone is 148
limcstone 100 ;332 | |Very cosrse honsycombed :
froy limceionc S5 S R limestone, water 4 1 152

Che .'.i.kg limostonc

N i : i
end eloy 5 i €20
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Table of drillers' legs, Comal County-~Continued

Thicknoss Depth Thickness Depth
{foet) (faet) (feet)  (feet)
Well 361 Well 388--Continued
Fmme Rose, 4%—miles northeast of New Limestone 66 i 1786
Braunfols., | Red bed 50177l
, X 5 . 3 {Fiuo limestone 24 y 1795
fop_soil ? | Blsck limestcne 20 | 1815
Yellow clay and grevel 2D ' 28 | ohist 52 ' 1ge7
Blue shels 2 ; a0 v ;
Grovel 2 ;32 -
Well 395
Well 588 ‘w, S, Suttle, 2} miles southwest of Mew
. ' f "
B. Je Heldrick, 8%-miles.northwest of Braunfels,
New Breunfels., ‘EYellnw cley €0 ' 60
- ’ . {8lue clay 255 T30
surfage Z & rustin chell 150 ! 455
Herd limeston:, Edwards T & Fsgle Pord 15 L 4o
Herd bhoulder 2 ‘ 14 Bud‘a 70 ;I 540
Red clay ) 2 : 18 Del Rio a0 ! 580
BDU?.dGI‘, hard 4 : 20 Georgetown 20 : 600
Dovie 8 ' 28 Edwards 5 : £10
Boulder,rherd § v 34
Dobie 22, 86 ||
ROCk, hard 4 : £0 Well 401»
Cave, no rsturns -3 : 63
Lim?sfnn; ?S E 122 | Brotzke, 5 miles northwest of New
Rard {oc. L i Breunfels, Core test, U, 5. Army, Corps
Dry send 10 ¢ 115 of Fngineers
Hard rock 2 i 117 ~1E *
Honeyccmb - rock 3 5 120 C
Hﬂrd 111&65{:\"":1“.:‘ 20 II 140 ij;; tﬂﬂe’ 10W€I’ 4.0 feet . Jlé I 6
ad ols . 4 . soiw . ! '
Red elay 5 | 1en ! |Limestone with chert !
Recﬁ dOb.iC‘ - 4 \ 164 inclusions 0.7 7e2
Red ClaY 18 : 180 ;White chelky limestone, i! ‘
Cave. no returng 10 ; 180 | slightly porous 3.8 ¢+ 10,8
¥hite limestcno 105 =295 ||White porous limestonc, :
Blue limestono.- 5 1 320 pores coegted with iron
Yi?iﬁw T;:y 2g ! ;95 oxide, small chert in- i
Blue limestono 2L | esg || olustoms ot 12,2 2.2 0 1540
Glen Rose 237 1 893 roé " ned, brow 0.5 ! 135
Blue end grey limestone 85 1 978 Lishzners limestone. small o e
Rrovm 1imeot9ne(gqs) 85 i 1?22 gavi%yﬂﬁt lé Of P 0.5 | 16.0
g;izlfi: ig f i178 Porous limestone 5.0 ; 21,0
Blue Eiﬁestora 102 ! 1280 Light grey porous limestene 1,0 | 22.0
3 S PR N} i N . - 1
Blue mud, water send €2 | 1242 Gr;ilgiiguzyliﬁiitgiiéepores se | 256
Grey limestone{sulehur E ” RO *
woter et 1%€3 faet) 21 1563 %giguii?§;Z:iiéeaon—porous f-i | 23‘2
Green shale 183 | 1bl1s8 : . . ! *
Grey limestone 2 | 1518 ; | Grey limestene, slightly P
182 : 1700 porous o :

Red bhed

(Continued on next pege)



Table of drillers? logs,

— Ak T

Comal County--Contlinued

Thickness Depth Thieckness Denth
(feet)  (feet) (feet) (feet)
Well 401*~~Continued Well 40Ll*--Centinued
Porous light grey lime- Covity NS 3 180,R
stone, porcs stained !Gray porous limestone 1,2 ¢ 152,0
with iron oxide 1.5 ; 33.GiCevity 1,6 1 153.0
Grey Limestone 1.4 34.4lGrey porous limestone 2,0 ! 155,0
Gray perecus limestone 0.6 E 35,0{|Cevity 1,0 | 186,0
Brown~groy limestons, : lPorous limestone 2,0 E 158,0
chert et 37,0 2.0 ! z27,0||cavity 1,0 ¢ 159,0
Grey limestone To® 44 ,01Porous limestone 1,0 | 10,0
Covity partially filled i Covity 0.8 1 1€0,8
with red cley 1,0 45.0|\Very porous limastone 4,2 5 185,0
Grey, very porous limestone, E Cevity 1,0 1+ 168,0
slightly caverncus 12,0 : 57,01iGrey porous limestons 5,0 |+ 169.0
Perous limestonsg with ‘ i Cevity 1,0 1 170,0
cuvitics 2 snd 3 inches : Brown end groy porous ;
deep : 21.0 78,0if limestone 2,0 ' 172,0
Grey peorous limsstone 9,0 | B87.0jiCevity 0.7 ¢V 172.7
Grey limestonc, non-porous 2,7 ; 89,7 leray porous limcstone 1.3 1 174,0
Cevity ‘ 0,3 | 20,0{Cevity 0,9 } 174,98
Porous gray limsstone 3.0 ' 93,0{{Very porous limestone 1.1 . 176,0
Cavity 0.8 | 93.8|[Cevity 3,0 | 179.0
Forous grey limestone 2.2 | 96,0Brown, Tery porous limestonol,0 | 180,0
Cavity 1,0 | 97,0 Cevity 0.7 1 180.7
Porous limestone 1,0 ; 98.01Porous limestone, steined |
Cevity 1.0 99,01 with iron oxide 1.2 1 182,0
Grey porous limestone 8,0 ;107,05 8Brown, very porous lilme- i
Covity 0.8 | 107.8] stone, cherty 3,5 1| 185,3
Groy porous limestone 2.2  110,0iiCevity ' 0.8 : 185,1
Cevity 1,8 : 111,.8/{Brovm porous limestone '
Porous limestons, csvern i with chert 7.5 1 193,6
crystils 1,0 1 1iz.8jjcevity 0.4 @ 184,0
Porcus groyv limzstone, ! iGray porois limestons 3,0 ¢ 197,0
covorn crystels 8,8 b 119, 6 cevity 2,0 . 199,.0
Gray limestone 1.6 | 121,2/{Brovm porous limestone 4,0 @ 203,0
Porous limestone 0.8 ' 1l2z,0liCrvivy 0.7 | 203,7
Gray slipghtly perous : HGrey porous limestone, b
limestone 5,0 ; chert inclusions 0,3 :  204,0
Grey limestone 4,1 i ld9 l|qr ey porous limestone 2.1 @ 2086,1
Grey porous limesicne 0.4 : 129, 5,Crcv limestone 1.4 | 207,5
Grsy iimestonc C.5 ' 131.CiBrown porous limesteons 2,5 | 210,0
Gray slightly porous lime- i ICray limestone 1.4 i 211.,4
stone, chert et 131,3 2.8 ; 133,6 Porous grey limesteno 1.6 | 213,0
Derk prey porous limestone, ; !Porous erystelline lime~ §
poras steined with iron : stone 3.0 E 2186,0
oxide 3.4 1 137,0Porous limestone 2,0 i 218.0
Chert 0,1  187,l[cevity 0.8 | 218,9
Covity 4,0 1 140,llGrey porous limsstone 5.2 1 224,1
Derk grey, erystelliine, ; %Cavity 0.5 1 224,6
porous, limestone, chert ; (iBrovm porous 1imestone,
scems wh 141,0 0.9 , 141, Om lerge coleite corystels 7.4 ©  232,0
Grey crystalline limestone, [ ‘ !CFVlty 0.8 E 232,9
slightly porous By5 P 147, 8 Brown porous Limestone 1.1 ¢+ 234.0
Grey porbus limsetene 2.2 1 1850,0!Cevity 1,0  235.0
Gray,porous, broken, : *
: ' 2.0 237,0

Published

‘{with permission of District Engnr.

chenty limastone
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Teble of drillers' legs, Comel County--Continued

Thickness Depth o ' Thickness Depth
(feet) (feet) (feet) (fest)
Well 402 Wall 420

City of New Brasunfels, 1% miles nerth eof Mrs, Lydie Kirmse, 3+ miles northeest of
New Bresunfels, Wew Brounfels,
Surfece rock 9 9 Send 5 5
Red cley & + 15 Grevel, hard | 2 7
Grovel({weter) 13 ¢ 28 Send, cley &nd , :
Georgetown limestone 30 1 58 gravel - 58 : 65
Edwerds limestone 58 & 118 :

. Well 424
Ticll 419 , partial log | mitos

R, R, Williems, 11 miles northcest of

Mrs, B, Gruene Ist,, 3%'miles northesst New Breounfels,
of New Bresunfels, Edwards limestone 220 ¢+ 220
Teylor merl ‘ 292 1 292 Ceves~red-no woter 40 | 260
tustin chelk 193 ' 485 ¥hite rock : 10 5 270
Begie Ford shele 20 g 505 Yellow eley end '
RBude limestenc 36 1 540 mud 25} 295
greyson(Del Rlo) shele 40+ B8O White limestone(hard) 15 | 310
Georgotown limestone 20} €00 Yellow marl 40 1 350
Edwerds end Comenche | Blue shele end blue :
Peek limestones - 45y 1 1059 limestone, woter et :
Glen Rose limestone T ? 200, 36L, 400 and i
TOTiL DEFPTH - [ ¢ 2350 420 feet © 7O i 420
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Records of weter levels in observation wells in Comel County, Texes
Lititudes of woter levels sre referred to msen see level, U, S Coast and
Geodetic Survey datum, . ;
. ' 11 i

e

Alfred Beierle, 9 miles northesst of Bulverde, Meesuring point, top of
casing, altitude 1006,57 feet, level with lend-surfeco datunm.

Weter level Tateor level

Tolend Benzeil, 9,5 miles northeest of Bulverde,
pipe clemp, eltitude 1016,65 feet, 0,8 fool cheve lend-gsurfseae datum,

in feet . , in fect
Dete " below 2ltitude Late helow Fltituds
lend of water lend of weter
surflece level . surface level
1938, Tov, &0 119,10 BB7,.47 1940, Sept.2r 126,72 879,85
1929, Oct, 11 124,93 381,59 Cet. 29 125,77 880,80
" Dee. 19 132,68 373,89 Dec, 5 131.25 BT 5,52
1940, Jen, 28 144,07 872,50 1941, Jen, 24 131,77 874,20
Feh, 27 125,06 871,51 1942, fpr, 3 129, 2% 577,24
Mer, 26 130,83 875, 69 1843, Sept,l0 122,24 883, 33
Epr, 30 131,39 875,18 Dee. 20 122,87 Ga%.70
Mey 23 130,80 875.77 1945, Mey .17 95.30 911,27
July 1 125,28 873,31 July 12 102.% 904,57
July 26 147,94 853, 63 1548, Mer, 20 120,46 884,11
tug, 28 128,98 877,61
118

Weesuring point, top of iren

1587, Jden. 26 92,70 973,16 1571, Wrr. 26 CEG 973,24
1939, Cet, 11 92,70 923,158 . Moy 22 92,08 923.77
Dee, 19 92,72 923,13 Nov, 18 92, 66 92%,19
1940, Jen, 29 92,69 923,15 1942, fpr, 3 92,73 923,12
Feh, 27 92,72 925,13 Lug, 7 492, 68 923,17
Mer, 26 92, €9 927,16 Dec, 8 92, 64 923,21
fpr, 30 52, 69 927,16 1945, fpr. 19 92, £5 923,20
Moy . 29 92,69 922,16 Sept, 10 92, 6¢ 922.19
July 1 92,71 527,14 Dec, 20 92, 67 923,18
July 26 92,74 927,11 1944, Mey 2 - 91,16 924. 69
fug. 28 92,67 923.18 fug, 24 92, 63 923,22
Sept. 27 92, €8 922,17 Dec, 18 92, 63 925,22
Oct. 29 92, &8 927,17 1§45, Mey 17 93,00 522,85
_ Dec, & 2,69 923,16 July 12 92,83 923,22
1941, Jon, 24 92, 66 923,19 1946, Mer, 20 92,61 02%,24
119

Mrs, John Stricker, 9.5 miles northeest of
renerate block, eltitude 1031,.88 feet, 0.2 foct

1946, Yov, 18
1839, Oet, 11
- Dee, 19
1940, Jen, 29
Feb. 27

Mer, £8

166,70
172,47
173,13
178,35
173,33
173,86

894.98
859.21
858,55
858,345
858,725
858,02

Pulverde,

Meesuring point, top

shove 1snd-surf59e Ar tum,

fpr. 30
Mey 23
June 27
July 25
fug, 27
Sept,28

173, 67 858,01
173,74 857,94
173.86 857,82
175,92 B57.76
17%.95% 857.75
174,04 857, 64

of

(continued on next pege)
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Records of weter levels in observation wells in Comel County--Centinued

119(continued)
Woter level Vieter level
in feet : in feet
Dete below Altitude Date below Fltitucde
land of water land of weter
surfece level surfece lavel
1940, Oot, 28 173,79 ' 857.89 1943, Apr, 19 167.85 883,83
Dee,y S 174,13 857,556 Sept,10 170.89 860,79
1941, Jen, 24 173,94 857,74 Dea, 20 171,37 880,31
Mar, 25 172,27 885,41 1944 May 2 166,82 864,88
May 22 ‘167,18 864,580 tug, 24 155,565 8T£.13
Nov. 18 162,98 868,76 Doe, 18 161,29 870,39
1942 for, 5 168,48 863,20 1845 Mey 17 138,40 807,28
Mg, 7 171.48 8en, 22 July 12 138,80 892,58
Dec, B 165,72 BAE, 84 1846 Mar, 20 162,75 868,53
120

#lbert Marsk, 8 miles northeest of Rulverde, Memsuring print, hele in bottom
of pipc clemp, reised 0,2 foot in November 1641 end is now 1,0 feot ebove lend
surface detum end ﬁlOSﬂ.Sé oot above mean scqa level,

1956, Nov., 16 74,10 9585, 24 1940, Qct, 29 B3, 40 245,84

1959, Cct. 29 TT.TT 981,57 Dec, & 75,08 954,28
Dac, 19 78,17 $51.21 1941, Moy 22 67 .03 9@z, 51
1940, Jen. 29 77,80 951,54 Nov, 18 75,15 384,39
Fab, 28 79,51 $49,83 1042, Apr. B 79,83 949, A6
Mer. 26 80,15 949,19 Dec. 8 75,53 956,21
Apr, 30 80,08 949,28 1943, spr. 19 76,19 953,35
¥ey 28 80,20 949,14 Sept.10 75,8% 952,71
June 27 85.33 944,01 Dec. 20 76,51 953.03
July 25 82,05 947,29 1944, Dee, 18 72,95 95£,38
fug, 27 87,90 941,44 1945, Mey 17 72,90 945,44
fug, 28 83.26 946,08 July 12 78,40 951,94
Sept .26 81.87 947,37 1946 Mer. 20 72, 64 956,70
131

Js J. frreches, 5,5 miles northeast o1t Pulverde, HMessuring point; top of iron
pipe clemp, eltitude 1205.87 feet, 1.5 feet shove lond-surfoce datum, )

T5%E, Wov. 16 116,70 1085.17 1621, Jon, 24 119,25 1086, 24
19%9, Oct, 12 117,76 1086,71 Mer, 25 116,00 1 1088,47
1540, Jen, 29 118,41 1086.06 Nov, 18 109,80 1094, 67
Feh, 27 . 118,61 1085,86 1942, fpr, 3 112,53 1091.,94
Mer, 26 118,84 1085, 63 fug, 7 114,39 1090.08
fpr, 30 119,08 1085,539 Dee, 8 109,58 1094,91
Mey 29 119.26 1085,21 1943, fpr. 19 111,98 1002, 49
June 27 119.32 1085,15 Sept,10 115,58 1088.89
July 25 119,33 1085,14 Dee, 20 116,19 1088,28
tug, 27 119,48 108,99 1944, tug, 24 106,82 1N67,65
Sept.27 116,71 1084.76 Dec, 18 109,88 1094,59
Oct. 29 119.87 1N84., 60 1945, July 12 = 101.88 1102,59
Dec, 5 . 120,02 1084,45 1946, Mer, 20 108,68 1095,79
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Tecords ¢f water levels in observetlen wells in Comel County--Coantinued

-George Fromne, O miles northeast of uulverde,

155

pipe clemp, eltitude 124Z,14 feet, 0,7 foot ebeve lend-surfsce dstum,

Messuring polnt, top of wood

Weter laval

Water level

in fest in feet
Cate balow Altitude Dete halow A1ti tude
land of wster lend of water
surfoco level gsurfecac level
1956, Dee, 10 83,00 1158,44 1940, Oct. 28 115,98 1125,48
1939, Jen, 29 120,30 1121.30 1941, Jen, 29 115,83 11256, 51
Get, 12 114,85 1126,59 Mer, 25 41,40 1200,04
Dea, 19 115,89 1125.56 Mey 22 42,47 1198,97
1940, Teb, 28 115,61 1125,83 1942, Apr. 3 85,30 1158,14
- Mar, 28 115,30 1125.54 1943, Sept,ll 118,04 1128,40
Mey 23 115,98 1125,48 Dec, 20 115,48 1125,96
July 1 116,03 1125,41 1944, Aug, 24 118,52 1121.92
July 25 115,92 1126,52 1945, Moy 17 114,70 1128,74
hug, 27 116,00 1125.44 July 12 118,60 1124.,84
Sept.26 118,12 1125,32 1946 Mer, 20 1151 1128,34
162

H, Conrads, 10 miles northeast of Bulverde. Measuring point, top of pipe
clemp, eltitude 1174,66 feet, 0,8 foot sbove lend-surfece dstum,

1940, Jen, 29 159,11 1034,95 1941, Mey <22 152,80 1041,26
Feb, 27 139,25 1034,81 Nov, 18 138,20 1035,86
Mosr, 26 139.48 103%4,58 1942, Dec., 8 156,5 1037, 56
Lpr, 29 139,41 034,65 1943, tpr, 19 138,68 1035,38
May 23 139,39 1034, 87 Nov, 29 141,32 1032,74
July 1 137,79 1036,27 1944, fug. 24 138,68 1036, 47
bug, 27 148,44 1025, 62 © Dsc, 18 126,862 1036,9&
Sept 27 139,91 1034,156 1945, #pr. 6 151,40 1042, 66
Qot, 28 139,45 1034,61 Moy 17 137.40 1036,66
1941, Jen, 29 138,39 1035, 67 July 5 139,50t 1634, 56
Mar, 25 132,11 1041,95 1946, Mar, 19 134,4 1n35,68
171

Mrs, Mettie Shelburne, 3.75 miles northesst of Bulverde,

Meessuring peint,

top of 8-inch ecesing, altitude 1157,44 feet, 0,5 fool arveve lend-surfece detum,

1936, Nov,.
1833, Oct,
Dee,

1940, Jen,
Feb,

Mar.

Fpr.

Yoy

June

July

tug,
Sept,

Cct,

.. Dec,
1941, .Jen,

18
12
19
AL
28
26
30
23
27
25
A
26
28

5

24

228.4
238,16
238,44
228,53
238,81
228,95
238,97
259,04
239,21
239,19
235,33
239,69
239,40
238,85
237,58

928,54
918.78
918,50
918.41
918,33
917,99
917,97
917.90
017,78
917.75
917,61
917.25
917,54
g18.09
919,38

1541,

Mar.,
Moy

Nov,
ipT,
fug,
Tar,
Epr,

25
22
19
3
7
8
15

Sept.ll

Dee,
rug,
Dec.
Hay

July
Mer.

20
24
18
ig

5
20

22 6. 60
204,00
226,46
232,41
23%.86
217.54
229,41
236,03
234,50
220,27
223,78
190,50
207,75
224 .55

NEEIN

952,94
930,48
924,63
923,08
929,40
927.52
220,91
922,44

© 938,67

923,168
466,44
949,19
932. %6

)
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Records of weter levels in observetien wells in Comel County, Texes

fug. ¥Wehe, in Bulverde,

183

Meesuring peint, top of wocd pipe. clemp, sltitude
10986,71 feet, 0,5 feot zbove lend-surfece detum,

Weter level

"eter level

in feet in feet
Date helow Altitude Dete below Fltituds
land of weter lend of wuter
surfece level surieco levcl
1936, Nov, lz 217,50 878,71 1941, Mey 22 44,40 1051 .81
1939, Cet, 11 286,04 810,17 1943, Sept.ll 265,31 830,90
1940, Jen, 29 231,02 815.19 Dee, 20 271,17 825,04
Feb, 27 278,21 818,00 1945, Mey 18 121,80 974,41
Mey 23 278,47 817,74 July 5 211,90 884,31
July 1 278,94 819,27 19486, Mor, 20 217,14 879,07
:".‘UEI. 27 282. 55 813. 56
184

Cherles Willig,'1.75 miles cest of Bulverde, Weesuring peint, top of iren
plpe elemp, eltitude 105&,40 feet, 1,0 foot uvhove lond-surfoee detum.

1935, Nov, 12 - 213,10 839,30 1941, Her, 25 82,28 969,12

1938, Oct,. 11 322.09 T30, 31 Mer, 29 83,4 959,00

‘Dee, 19 322,390 730,05 ey 22 680,47 521,93

1940, Jon, 30 325,00 727 .40 1543, snr, 19 270,00 782,40

- Feb, 27 322,17 730,23 Sept,il 286,24 766,18

. June 27 328,44 728,96 1944, Dec, 18 136,94 915,48

July 25 522,41 729,99 1945, My 4 79.00 973,40

Cet, 29 322,25 730,15 Hey 18 111,00 941,40

1941, Jen, 29 298,35 784,05 1546, Mor, 20 183,4 885,00

193
. - Tien, 6,5 miles eest of Bulverde, Mersuring point, top of ccsing, eltitude

956,14 feet, 0,2 foot cbove lend-surfcce datum,

1935, Nov, 12 1563.7 802,24 1940, Rug, 27 2Z4.88 730,13

1928, Oet, 12 226,59 729,39 7. Sept,26  225.81 730413

Dec, 18 224,75 731,19 Cet, 28 225,77 730,17

1940, Jen, 30 225,138 730,81 Dec, "B 216,92 T39,02

' Feb, 28 224,581 731,43 1941, Jan, 24 201,11 754,88

fpr, 30 225.11 730,83 o Her, 25, T5.89 ‘876,08

Mey 23 224,87 T3, 37 Mey 22 49,3C gne, 4

June 27 223,56 732,39 Nev, 19 180,03 775,91

July 26 25,61 730,33 1942, fpr. 3 213,30 742,84

(continued on next pege)
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Records of weter levels in observetion wells in Comsl County--Continued

+ 193(continued)

Weter level

Water level

in faet in feet
Dete below f1titude. Date . helow fltitude
lend of water lend of weter
surfece level surfece level
i@éZ, tug, T 216,24 789.70 1943, Sept.ll 208.14 747,80
Dee, B8 100,07 BE5,87 . Dec, 20 220,04 735,90
1943, #pr. 19 201.47 TE4,47

145

Robert Heimer, 11 miles ncrihesst of Bulverds, Meesuring point, top of iron

pipe elemp, eltitude 101,08 fect, 0,7 foot shove lend-surfeece detum,

1940, Jem, 29 39,50 1041,0% 1940, Ont, 20 49,75 1020.98
Feh, 27 49,35 1040,98 . Dee, 8 49,28 1041,06
hpr, 29 49,35 1040,98 1943, Sopt,l0 49,11 1041,22
June 27 49,27 1041,086 1945, Moy 19 49,70 1040, 83
Sept, 26 61.45 1028,85 . July 5 49,32 1041,01
Sept, 27 49,36 1040,97
210

—_———

Peul Tomne, 5.5 miles west of New Breunfels, Meosuring peint, top of iron

pipe clewp, eltitude 954,58 feet, 0,5 feot cbove land-surfaee detum,

1925, Wov. O 255, 64 598,42 1925, Mey 18 254,10 895,96
1937, Jen, 10 254,87 699,19 July 11 266,90 667.16
1946, May 4 248,00 708,06

221

flbert Simon, 3.8 miles nerthwest of New Breunfels,
of iron pipe clemp, eltitude 785,89 feet, 1,0 foob ebove

Mersuring point, top
lend-surfoce detum,

1926, Nov, & 170 - 622,99 1542, Dee, 7 167,73 635,26
193¢, Dee, 19 159,46 623,53 1948, fpr. 19 161,09 631 .90
1940, -Jon, 29 189,71 623,28 Sept,10 162,99 830,00
- Mer, 26 169,89 ) 623,10 Dee, 20 165,00 627,99
bpr, 29 169.73 B2%,28 1944, fpr. 30 165,90 £27.09

Mey. 24 165,86 B2Z,03 fug, 23 159,19 633,80

hug. 28 169,64 623.35 Tec, 18 181,04 £31,95
Sept,23 17,20 622,79 1945, Mey 23 155,72 837,27

1941, fug. 15 161,33 631 .66 July 2 157,05 835.94
161,94 631,06

1942, Lpr, 9 163,91 629,08 1946, Ner, 19
C kug. 7 163,09 629,90
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Records of water levels in observetien wells in Comal Ceunty-~Continucd
222

Williem Kraft, 3.5 miles northwest of Mew Rrrunfels. Meesuring point, top of
pipe clsmp, altitude BO7,00 feet, 0.5 foot ebove lsnd-surfeece dotum,

Water level -~ Watur levol
in feet in feot
Dete below H1titude Dete helow Altitude
land of weter lang of wetor
surface lovol surfece | lawvel
1939, Dec, 19 1B2.50 624,N0 1941, Nov, 19 174,41 £32.09
1540, Jan, 29 182,71 623,79 1942, Mar, 6 176,72 829.73
Feb, 27 182,82 823,58 Apr, 9 177,24 629,26
Kar., 26 182,99 623,51 tug, 7 176.73 629,77
ipr, 29 182,87 £23.,03 Dec, 7 176,48 836,04
May 24 183,04 623,46 194%, Apr. 19 174,58 .631,92
July 1 . 181,96 624,54 Sept,10 176,78 629,74
July 29 181.99 624,51 Dec, 20 178,59 627,91
tug, 28 182,79 825,71 1944, spr. 30 173,10 €33,40
Sept,23 183,28 523,22 : bug, 23 172,50 634,00
Cct, 29 183,62 822,88 Dec, 18 174,58 631,92
1941, Jan. 24 181,50 G25.00 19486, Apr, 23 168,68 637,82
Mer, 28 178,43 828.07 July 3 170,50 636,00
Mey 23 172.5% 332,97 1946, Mer, 19 175,30 631,20
223

L, 8, Devis, 3,75 miles northwest of New Braunfels, Messuring point, top of
iren pipe clemp, eltitude 840,97 feet, 0,9 foot shove lend-surfeuce detum,

1936, Dec. 23 211,08 528,99 1971, Jen. 26 212.99 &27,06
1939, Dec, 19 214,03 626,04 hug. 18 205,08 . 837,02
1940, Jen, 29 214,33 625,74 ¥ov, 18 204,75 635,52
Feb. 27 215,66 624,41 1942, Mer, & 207,41 672, 56
Mer, 28 215.35 622,74 ipr. 9 208,04 632,03
: hpr, 29 214,72 625,35 bug, 7 208,21 635,86
Hey 24 214,84 625,23 Dee, 7 199,47 6401, 60
July 1 214,07 626,00 1943, Sept,l10 206,92 633,15
July 26 213,43 526,59 1944; Dec, 18 209,89 £30.18
hug, 28 214,30 625,77 1945, fpr, 25 197,58 642,52
Oct, 29 215,19 624,88 July 6 189,18 . 640,89
Dec. 5 215.06 625,01 1946, Mer, 19 209,08 630,99
224

F, D, Hutchesen, 4,5 miles northwest of New Breunfels, Meessuring point, top of
wood pipe clemp, altitude 849,87 feet, 0,7 foot ebove lend-surfece datumf

1936, Dec, ¢1 229,08 619,19 1945, Mey 28 183,50 685,867
1927, Lec, 18 212,36 526,81 July 2 180,00 669,17
19485, Apr, 13 178,10 670,07
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228

Henry Heise, 4,5 miles northwest of New Breunfels, Meesuring point, top of
iron pige clamp, eltitude 879,09 feet, 0,5 foot ebove lend-surfece detum,

YWeter level T ' ' Water lovel
. in feet ‘ in feot
Date below Altitude Deta belnsw Altitude
land : of weter land of wetur
surfece . - level surfece icvel
193€, Dec, 21 259,.2 ' 619,39 1040, July 1 249,68 T 628,91
1689, Get, 9 "Z61 .40 617,19 Oct, 29 251,25 827,34
Dec, 18 249,58 €29,01 Dec, 5 251.31 527,28
1940, Jen, 29 250,07 ‘ 628,52 1541, Mey 23 236,89 841,70
Feh, 27 ° 250,32 628,27 Aug, 15 236,64 641,95
Mer, 26 250,57 828,02 1942, Apr., 9 242,21 636,38
232

Krugger Brothers, €,5 mlles wost of New Breunfels, Moesuring point, tep of
iron pipe clemp; sltitude 942,19 feet, 0,4 foct sbove lend-surfece detum,

1937, Jen. 25 188,75 753,04 1941, Nev, 18 177,36 784,43
1939, Oet, 10 171,89 769, 90 1942, Mer, 6 172,81 - 768.98
1940, Jen, 29 179,90 761,89 Apr. 3 180,42 761,37
Fob, 27 175,49 766,30 Aug, 7 176, 62 . 765,17
kpr, 29 177,54 784,25 ) Dec, 8 177,21 764,58
Mey 23 130,37 761,42 1943, fpr. 19 167,92 77%,87
June 27 ° 180,93 T60.86 . Sept.10 187,70 774409
July 26 182,48 759,33 Dee, 20 171,36 767,43
kug, 27 178,43 763,36 1944, Moy 1 177,03 764,7
Scpt,.26 176,87 764,92 hug, 24 175,19 766, 60
Oct, 28 184,91 756,88 Dce, 18 176,28 765,51
. Dec, b 187,22 754,57 1945, May 18 182,40 759,39
1941, Jen, 24 175,16 766,63 July 4 181.48 760,31
" Msr, 25 170,54 771,25 1948, Mar, 19 188,00 773,79
Mey 22 168,19 773,60 v
233

————

Richerd Gesche, 7,5 miles west of Now Rreunfels, Meesuring point, top of
casing, eltitude 917,65 feot, 1,0 foot a&bove lend-surfeaece datum,

1933, @ct, 11 267 435 849,30 1545, May 24 233,00 683,65
1936, Dce, 16 259.82 656,83 ‘ July 3 240,48 876,17

237

Bugene Kreuse, 10 miles west of New Breunfels, Messurlng point,top of
cenerete bleck, altitude 905,07 feet, 0,8 fort sbove lend-surfece detum,

1933, Oct, 11 259,71 607,56 1945, Yy 25 229,80 675,47
1936, May 25 255,54 648,73 July 3  232.05 672,22
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Records of water levels in observetion wells in Comal County--Continued
251 ,

Scheeffer Brothers, 7.5 miles southwest of New Breunfels., Messuring point,
top of pipe clemp, altltude 886,80 feet, 0,66 foot sbove land-surface dstum,

weter level S j wWeter level
in feet . in feet

Date helow 21titude Dete below Altitude

lend of water land of weter
. surfeace. level surfece level
1934, May 28 241,69 gdd, 45 1945, May 25 = 281,84 664,30
1936, Dec. 18 243,50 642,64 CJuly 13 234,74 £51.40

261

C. C. Brehmer, 5 miles west of New Breunfels, Measuring point, top of steel
cesing, eltitude 917,33 feet, 0,46 foct above lend-surfeace detum,

1934, May 25 285,68 635,24 1945, Wey 23  262.14 TRBELTS
1936, Dec, 1 278, 53 €38 ,34 7 July 13 265,04 851,83
1937, Jen. 10 278,37 £38 ,50

2 63A

Welter Keppelmacher, 3.5 miles west of New Braunfels. Messuring point top of
8%-inch casing, altitude 862,38 feet, 0,7 foot above lend-surface datum,

1939, Oct. 10 233,09 T 628,59 1941, fug, 14  225.22 638,46
Dec, 18 223,80 627,88 Nov., 18 225,58 636,10
1940, Jen, 29 254,05 627 , 6% 1942, Jen, 14 226,90 834,78
Feb, 28 234,19 627,49 Mer, © 227,92 633,76
Mar, 26 234,42 827,26 Apr. 5 228,50 - 633,18
Apr. 23 234,42 627.26 : bug, T 228,82 £32.86
May 23 234,28 . 827,40 Dec, 7 220,88 640.83
June 27 233,45 628,20 Dec. 8 220,86 640,82
Jaly 26 33,84 627,84 1943, Apr, 19 . 224,61 637,07
hug. 27 234,41 627 .27 Apr. 29 224,91 6%6,77
Sept.23 234,85 626,83 Sept.10 227,85 633,83
Oct. 29 235,27 626,41 1944, May 1 223,98 877,70
Dec, 5 235,30 626,38 1945, Mey 24 217,30 642,88
1941, Jen, 24 225,64 628,04 July 3 219,10 64%.58
Mar, 28 229,87 §31.81 1946, May 119  225.} 636,58
2686

* r——t——

4. Swenson, 1.5 miles northwest of New Breunfels, Meesuring point, top of
iron pipe clemp, altitude 737,05 feet, 1,0 foot sbove land-surface detum.

1937, Jan. 6 160,80 635,25 1945, Mey 24 110,34 625,71
1945, Apr, 13 110,09 625,96 July 2 110,35 625,20
Mey 19 110,08 625,99




Records of weter levels in observetion wells in Comil County--Continucd
271

f1bert Wellhoefer, 4 miles northecst of Wew Brounfels, Mersuring peint, top
of wood pipe olemp, rltitude 701,24 feet, 0,84 foot shove lend-surfree detum,

Wrter level - ' Watcr levol
in feet in feset
Do te . hel ow Altitude Deta helow #ltitude
. lznd of weter land of weler
. | surfoece laveel surface level
1936, Dec, 30 89,60 £11,00 1940, May 26 92  3€ 806,24
1837, Dee, 15 90,11 E10 49 . June 27 92,01 508,59
1838, Jen, 2 89,51 611,09 July 29 91,86 808,74
Feb, 2 83,23 612,37 fug, 27 92,31 808,29
Mer, 0 83,38 812,24 Sept.27 92.68 - . £07,92
Apr, 22 88,56 812,04 “Cet, 29 92.79 ‘607,81
ey 18 85,40 . 14,20 Dec, & 92,13 808,47
June 22 BE,88 515,74 1541, Jon, 24 9n,58 610,02
July 20 87,44 513,16 Mey 23 85,19 £15.43
Sopt.29 83,98 E11.62 Aug. 8 85,92 614,68
Nov, '8 89,33 811.22 Nov, 18 87.84 £12,76
Dee, 13 80,76 805,84 1942, Mer, B8 89,51 611,29
1939, Jun, 24 50,08 510,51 fpr, 3¢ 89,56 611,04
Feb, 28 90,18 610,44 rug., 7T- 89,41, 811,19
tar, 28. 90,18 510 .42 : Dee. 4 8E,22 815,37
Lpr, 23 an, 4l 510,19 1943, fpr, 19 88,23 512,37
Key 26 90,91 609,89 Bept. 10 88,81 611,79
July 3 90,74 509.835 Toe, 20 90,07 810,53
Oct., 4 92,57 08,03 1944, Apr. 30 86,57 614,03
Dee, 18 51,78 608,82 Euge 23 86,50 . 614,10
1940, Jen, .23 92,27 808,38 Dee, 18 87.76 €l2.84
. Feb, 27 92,40 508,20 1945, Way 22 83,64 615,96
Her, 22 92,48 608,12 July 8 85,22 615,37
tpr, 27 92,58 &ni, 22 13486, Mor, 20 88,48 €l2,12
274

Cherles Scechting, 6 miles northcest of New Brsunfcls. Messuring point, top
of steel essing, sltitude 789,31 feet, 1,0 foot ebove lend=surfecs detum,

1637, Jrn, 5 157.53 80,78 1939, Jen, 24 151,83 60E,48
Tec., 15 151,49 €08,82 Feb, 28 154,21 804,10

1938, Jsan. 281 149,81 08,50 . Mer, 28 152,91 805,10
Feb, 2 151,49 606.82.. . Apr, 23 1E2,75 805, 56
Mer, 30 149,08 609.25 Mey 26 152.86 605,45
hpr. 22 149,29 : 809,02, July 3 152,50 6N5.81
ey 18 146,67 811,84 Oct, 4 153,73 604, 56
June 22 146,78 611,53 Dec, 18 158,02 602,29
July 20 148,13 610,18 1940, Jen, 23 155,10 605,21
fug. 268 150,50 607,81 Feb, 27 154,91 603,40
Sopte28 149,12 609,19 . Har, 22 155,17 603,14
Nov, 2 150,79 607,52 Lpr. 29 154,52 502,79
Doc, 13 151,20 607,11 June 27 154,82 €03 .49

(centinued on next page)
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Reccrds of water levels in observetiecn wells in Comel County--Continued

274(continued)
Water level ‘ ' : Weter level
in feet in feet
Dete below Altitude Date below Altitude
land of weter lend of woter

_ surf'ece level surfacse level
1940, Aug, 27 154,45 603,86 1943, Sept,in 149,72 03,59

Cet,, 30 165,71 602,80 Dee, 20 151,286 606,95
1641, Jen, 24 152,22 506,09 1944, Apr, 20 146,40 611,91

Mor, 27 149,85 808,46 Aug, 273 146,65 11,66

Nov, 18 148,253 610,08 Dee, 18 148,51 609,80
1842, Mer, 6 150,35 &6nN7,98 1945, Mey 23 144,08 £14,23

tpr., 9 150,94 607,37 July 6 145,60 812,71

hug., 7 150,81 GOT .50 1946, Mer, 20 149,42 £N8,59

Dec, 4 145,32 312,99 :

" - Z‘r ]

ro———— . L4

0, B, Gruenc, 7,5 miles northosst of New Breunfels, Meesuring point, top of
steel crsing, soltltude 753,31 fesot, 0,61 foot sbove lend-surfeoce detum,

1976, Dect, 20 146,63 €06,07 1940, Mey 24 152,24 600,46
1937, Dee, 6 149,04 603,66 July 1 151,34 801,36
1938, Jen, 21 148,15 604,55 July 27 151.21 601,49
Feb, 2 146,34 606,36 Aug, 27 151,89 800,81
Mor, 30 146,82 06,08 Sept.27 152,56 600,14
bor, 22 -148,77 605,93 Oct, 29 152,78 599,94
Mey 18 ' 143,89 608,81 . Dee, 5 151,50 601,20
June 22 144,46 €08,24% 1941, Jen, 24 149,19 803, 51
July 20 145,48 . - 607 .24 Mer, 27 146,85 606,15
Sept.28 148,43 804,27 Mey - 23 142,38 610,35
Nov, 2 148.00 604,70 Nov, 18 145,88 606,84
Dee, 13 148,50 £04,20 1942, Mer, 6 147,75 604,95
1929, Jen, 24 148,99 60771 Apr. 3 148,25 804,45
Feb, 28 14€.99 803,71 1943, Apr, 19 148,51 806,19
Mer, 22 149,42 603,29 Sept,10 147,16 805,54
Apr, 22 145,58 603,02 ' Dec, 20 148,71 - 80%,99
Mey 26 145,99 €02,71 1944, Apr, 30 144,03 €08, 67
July 3 150,37 802,33 tug, 23 144,01 808, 69
Oot, 5 151.33 601,37 Dec, 18 145,63 . 607,07
1940, Jean, 23 151,97 600,73 1945, May 22 141,01 611,69
Feb, 27 152,08 800, 62 July 6 143,25 809,45
~ Mer, 22 152,23 800 . 47 19486, Mar, 20 146,23 805,77
: Apr, 29 152,32 €00, 38
291

Bruno Preiss, 2 miles northesst of New Brsunfels, Mcesuring point, top of
steel pipe clemp, altitude 673,32 fect, 1,15 feet ebove land-surfece datum,

1975, Oct. 21 51735 72,94 1958, Fob, 2 51,43 520,74
1947, Dec. 6 52,93 619,24 Mar, 30 . 51,53 620, 64
1638, Jen, 21 52, 59 619,78 Mey 18 49,76 622,41

(continued on next page)
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Rocords of weter levels in observetion wells in Cemel County-~Continued

291 (continued)
Vieter level eter level
in feet in feed
Date below © Altitude Deate below Altitude
lend of water ) lend of water .
surfece level surfece level
1538, July 19 51.23 620,94 1540, Sept.23 55,42 616,75
tug, 26 51.80 620,37 Oct, 28 55.43, 616,74
Sept,28 H2,.22 619.95 Dee, 5 54,30 ' 817,37
Nov, 2 = 52,57 619,60 1941, Jen, 24 b3.76 gla,4]1
Deg, 12 b2.,77 519,40 Mar, 28 h2,18 . 619,99
1839, Jen, 24 53,02 619,15 May 23 49,47 622,70
Peb, 28 53,26 618,91 tug, 8 BN, 44 621,73
Mer, 28 53,37 618,80 Nov,. 14 51,41 : 620,76
tpr, 23 53.64 613,53 1942, Mer, 6 52,48 g8l9,71
Mey 26 53,89 618,28 Adpr. 3 bz2.73 619,44
July 3 55.01 817,18 bug, 7 52.71 619,46 .
Oet, & 54,85 ° 617,52 : Dee, 4 49,57 622,60
Der, 18 54,78 517,39 1943, Apr, 19 51,77 620,40
1940, Jen, 24 54,85 617,32 Sept.10 52,49 619,58
Feb, 27 54,95 617,22 © Dee, 20 56,82 616,35
Msr, 22 55,04 617,13 1944, for, 20 50,93 621,24
Apr. 27 54,99 £17,18 fug, 23 5l.2¢ 620,91
June 27 be 6% 6ly .64 Dec, 19 . 51,51 £20,64
“July 29 54,72 _ 617,48 1945, May 23 49,97 ) 622,20
Mg, 27 58,18 616,99 . July & 50.06% 622,08
' 1946, Mar, 20 51.98 620,21
293

.

Deen Word, 1,25 miles northwest of New Brsunfels, Weessuring point, top of
iron pipe clemp, altitude 748,92 feet, 1,1 feet obove lend-surfece detum,

1957, Jen, 6  119.5% 628,28 1945, May 24 122,30 625, 53
1945, fpr, 13 © 121,90 625,93 July 2 122,75 625,08
ey 19 122.10 625.73
319

Porey Hensmsn, 8.5 miles southwest of New Breunfels., Wéesuring point, top of
wood blecks, sltitude 787,73 fect, 1.25 feet shove lend-surfecee detum,

1932, ley 24 133,05 822,50 1957, Jen, 7 128,88 657, 65
1636, Deec. 3 127,38 GEDQ 417

&26

Willlam Sheeffer, 7 miles southwest of New Prsunfels, ﬂeasuring peoint, top of
wood pipe clemp, rsised 0,44 foot Jenuery 30, 19240 end is now 1,54 feet sbove
lend-surfeace snd 635,39 feet sbove meen ses level.

yeontinued on next poge)
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Records of weter levels in observetion wells in Comeal County~~Continued

326{continued)
! Weter level o Tater level
in feet in fest
Tete below ' Altitude Dete balow Altitude
- lend of water land of weter
___surfece level. surfanc - level
1934, May 24 34,48 TE89,977 17 1940, Juné 21 T 28,17 T 646,33
S 1YsT, gen, T 20 48 BED,YY T July es 20, 5E BEBT LD
.- 1938, Jen, 21 50,41 854,04 tup. 28 40,34 844,11
Peb, 2 29,00 655,45 Sept,24 40, 54 (43,91
Mer, 30 29,37 655,08 Oet, 29 29.76 £44., A9
Apr, 22 29,61 654,64 Lee, 4 35,48 845,97
May 19 - 27,47 656,88 1941, Jen, 29 38,64 647,81
Junc 23 29,44 655,01 Mer, 25 31,93 652,52
July 20 30,93 853,52 May 23 27.38 - 857,07
Aug, 25 35.00 6B1.45 . Lug, 7 20,52 B5E,93
Sept,.iB 32,456 852,00 Nov, 14 30,40 554,08
1929, Jen, 24 33,45 651,00 1942, ¥Mer, 6 31,66 652,79
Feh, 28 34 488 649,57 hpre 8§ 32.27 852,18
Mer, 28 34,29 650,16 T fug. 7 33,94 850,51
tpr, 23 25,67 648,78 . 1943, fpr, 20 31.26 653,19.
May 26 38,78 847,67 Sept,10 34,24 " 850,21
July 3 38,65 645,80 ' Dec, 21 35.M6 649,39
Oct, B 38,57 645,88 1944, Aug. 24 35,19 545,26
1940, Jen. 30 37 .37 847,08 Dec, 1§, 31,97 852.48
ng. 20 57,58 C46,92 1945, Mey 23 28,32 6h6,13
Mer, 22 8,42 846,03 July 4 30,90 653,55
fpr, 28 38,84 845,61 1948, Mar, 19 2,94 651,51
Mey 23 38,95 845,50 :
3z2
RBen Jehn, 6 miles southwest of New Breunfels, ¥eesuring peint, tep of pipe
clemp, altitude 729,63 feel, 1,0 font shove lend-surfeee detum, :
1924, ey . 28 82,88 645,77 19358, Nov, 21 77,14 651,49
Qet, . 8 85,24 £43,39 1936, Jden, 18 78,21 850,42
1935, fug. 9 75,63 655,00 Deec, 18 79,61 849,02

333

0, Penshorn, € miles scuthwest of New Rreunfels, Meesﬁring point, ton of iren
pipe clamp, reised 0,85 fCCt Dec, 19368 and is now 0,885 font abure land surfacs and
695,52 feelt nbove meen sees lewvel,

1584, Mey 28 03,00 641,867 1986, Jan, 19-. 31l.92- 662,75
Qete 9 4%,25 £51.42 - Dge, 3 29.49 T 665,18
1838, ftug, 10 35,60 : 855,17 1937, Jen. 7 Z6. 58 558,09

Hov, 21 30,96 663,71 1945, July 13 24,568 660,09
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336

—i—

.
L, W. Feick, 5,5 miles southwest of New RBreunfels,

steel cesing, eltitude 728,87 feet, 0,74 foot ebeve iend-surfece datum,

Measuring pbint, tep of

Water level

Vieter level

in feet in feet

Dete below £ititude Dete helow Eltitude

: lend of weter lend of wetar
_ surfece level surfcce lavel

1934, May 28 69,94 © 658,19 1240, ipr., 30 85,94 641,19

1536, Oct, 26 77.08 . 661,05 ey 23 87,46 840,67
19%7, Decs 15 80,52 647, 8] June 21 86,97 641.16 |

1938, Jan, 21 78.43 548,70 July 28 86.21 641,32

Feb, 2 77,85 ‘ 680,28 Lug, 28 88,40 630,73

Mer, 30 78.13 650,00 Sept.28 88.7b 639, 38

fpr. 22 78,87 645,256 Qct, 29 38,83 £39,60

Mey 19 TE,83 651, 30 Dee, 4 87,31 640,82

June 23 78,186 843,87 1841, Jen, 29 85,37 642,76

July 20 80,00 648,13 Mar, 25 81.78 646,356

fug, 25 80,76 647 .37 Mey -85 78,14 642,39

Sept.2B 82,586 845,47 fug, 7 79,72 648,41

Dee, 12 gz2,18 £45,95 Wow, 14 7G.77 648,36

1839, Jen, 24 83,20 644,93 1942, Mer, 6 81,19 848,94

Tgh, 28 82,68 ' 645, 4T fpr.. 9 BL.89 648,44

Mar, 28 83.256 844,87 bfug. 6 82,61 645,562

fpr, 22 84,18 643,95 . Doc, '3 TELTO €K1, 48

Mey 28 84,94 843,19 ‘1943, tpr, 20 80, 67 647,46

July 3 85,96 641,17 Sept.ic 84,11 644,08

Cet, & 86,60 841,563 Der, 21 34,19 643,94

Tee, 19 86,05 542,08 1944, fug, 24 83,27 624,18

1940, Jen, 30 85,72 842,41 Nec, 19 al.,87 B46,26

Feb, 20 88,07 842.086 1948, May 273 78,44 849,69

Mer, 22 B6,74 641,39 July ¢ 80,08 648,08

: 1246, Mer., 16 83,66 644,47

3389

Ctto Reinertz, 4 miles southwest of Wew Rreunfels,
surfece, eltitude 668,77 feet,

Measuriﬁg point, lend

1932, Moy 24 15,80 GO .87 1935, fug, 10 15,00 681,77
Oct, 8 19,07 847,70 1936, Dec, 3 9.41 657,36
1935, hug, 6 15,50 650,87
373

———nas

L, Jentsch, 3.5 miles southwest of Wew Breunfels. Messuring voint, top pf
cesing, sltitude 662.95 feet, 1,5 feet nbove lend-surfece datum.

1836, Dee, 4 16,44 645,01 1938, Mer, 30
1927, Dee, 15 19,99 641,46 dpr, 22
1938, Jen, Z1 19,46 541,99 _ May 19

Feb. 2 18,27 643,18 1339, Jen. 25

18,35
18.95
317,25
21 .87

643,12
642 .50
644,20
639,58

{continued on next poge )
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373

{continued)

Water level

Water level:

in feet in feet
below “Altitude below Altitude
Date land of water Date land of water
- surface level surface level
1939, Apr. 23 £3.41 B638.04 1941, Nov. 14 19.81 64dl.p4-
May £6 £3.90 637 .55 1942, Mar. 6 21.10 640.35
July 3 24,65 636,80 Apr. 9 20,34 g41.11
Octs D 25.13 636432 Aug. 7 22.19 629.26
1940, Mar. 22 £5.41 836.04 Dec. 3 16.82 644 .62
Avr. 26 24..94 636.51 1943, Apr. 20 20,36 641.09
May 23 26.00 63%.405 Deec, 21 23.11 6353, 34
Sept.24 27.08 £34.43 1944, Aug. 24 22,98 658.47
Oct. 29 27.06 634.39 Dec. 19 2l.61 . £39.84
1941, Jan. 29 24.45 637 .00 1945, May 23 13.83 C642. 62
Mar. 2D 21.39 640.06 July 13 “E0. 14 641.31
May 23 17.33 " 643,12 1946, Mar. 19 -E2.24 £EG. 2]
Aug. 11 19.76 641.69
399

John Karbach, 4 miles narth of New Braunfels.

pipe clamp, altitude 784.57 f:et, 0.8 foot above land-surface datum.

Maasuring point, top of steel

1557, Dec. 20
1938, Jan. 22

1940,

Fab e
Mar.
Apr.
May

June
July
Aug.

Sept.

Dec.
Jan.
Apr.
May

July
Dec,
Jan.
Febe
Mar.
Avr.

2
30
22
19
23
20
30
28
12
25
22
26
3

20

24
28
o
30

172.32
172.50
170.30
171.14
171.46
1e8.76
169.39
169,93
171.20
176.52
172.21
L73.89
173,98
174,26
174.68
176.04
176.19
"176.97 -
176.35
176.19

B10.45
611.27
612.87
612.63
612,31
615.01
614.38
613.84
612.57
607 .25
611.56
610,48
809,79
609.51
609.09
807.73
807.58
606450
607,42
607.58

1940, May 28

June 25 -

July 29

Aug. 27
Sept. 23

Cct. 28

Dec. 8

1941, Jan. 29
© Mar. 27
May 23

Aug. 8B

Nov. 19

1942, Mar. 6
Apr. ¢

Auz. 3

Dge. 7

1943, Apr. 19
Dee. 20

1944, Dec. 1%
1945, May 25
1246, Mar. 20

176.18
175.78
175.47
176.01
176450
176,74
175.88
172,85
171.80
168733
168.18
170.12
172,30
172.68
172.45
167.36
171.01
173.22
170,37
165.71
171,42

607+50
607.99
608430
607,76
607 .27
607.0%
607.89
609.92
611.97
616.44
615.59
618.65
61147
611.09
611.32
616441
612,76
610.55
613,40
618.06
612.35




Partial analyses of wster from wells and springs in Comal County, Texas

Analyzed at The= University »f Texas under the dirsctinon »f W. W, Hastings, Chemist, U, S. Department of the Interior,

Geological Survey, and Dr. E. P,

million. Well numbers corr=spond to numb rs in table of wsll records.
— _

Schoch, Dircctor of the Bureau of Industrial Chemistry. Results are in parts per

: | Depth | i Socium and. 'l I ! i 1ota1
Welli Jwnar L of Date of | Total Pal~§ Magne- Potassium | Rlcnr- Sl Chlo—iFluor—i Ni— thardn
I ! well | collsetion I dissolved | CLumI sium {Na + F) bonat e fate ; ride | ide i trmtrgds uaCOB
§ | (ft.) l soli?s ;rﬁa) (M) fcalﬁ ) |(4u09f (QW.) (c1) (%) (qu} ((calc,)
Pearsall (Travis Peek) formation
4 H. Fischer 327 Nov. 4, 1936 178 - — - 146 27 15 - - -
30 Mrs.F.J.Hemler . .
Est. 184 Dec. -9, 1936 329 21 39 55 311 42 20 - e 208
31 J. K. Baretta 230 do. 163 23 2l & . 1ze 23 27 - b/ 155
32 J, W. Heard 109 do. 350 1123 15 1 L70 16 11 - - 350
33 %W, D, Hill 120 4o, 1%5 - - - 153 28 20 - - -
3L, ¥a, Kaderli 11z do. 193 27 2L 14 133 20 13 - - 165
42 Henry Pantermushl 300 KNov. -4, 1936 1,557 - - - 317 270 L1 - - - )
43 Th~o, Kraft’ LZ8 Wov. 13, 1936 504 72 57 32 378 133 19 . (R 412
53 T. J. Byler 930 Oct. 10, 1944 - - - 129 ¢/50 39 - - 4/2u6
54 Dtto Schwopa 300 Jct. 7, 1943 504 119 3z 37 Lig 2/60 57 = 1.8 L85
55 Hugo Wunderlich 42 OQct, 6, 1943 394 63 Lo 32 322 /36 5 - - 0.2 322
56 do. 120 do. 589 115 25 55 355 /2% 59~ 132 390
56 do. 120, May 3, 1943 L5T - . - 252 g/ b 2 B 112 394
73 Willard Hill LI0 Jen. 20, 194 - - - - 324 145 20 - 1.0 -
7L H.B.Thompson Spring Oct. 7, 1943 329 = "2k 11 352 g/17 BT R 3.8 302
T do. Spring Mar. 28, 1945 - - - - 270 ¢/ 9 13 - 1.8 d/201
83 Walter Schasffer 815 Jan. 22, 195 -~ - - - - 328 c¢/f210 17 - ~  d/252
102 TEd Gass 140 Dee, 9, 1936 174 - - 116 26 27 = - -
103 Arno Knibbe 124 Dec. 10, 1926 437 158 19 - 317 7 LT - 5/ 497
106 TFrich Specht K12 Nov. 20, 1936 1c5 20 212 5 Ge 0] 23 - - 97
107 Wmi;Neugebauer 1563 do . LLS - - - L5 .35 19—, 0 -
108 Arno Knibbe 225 Deec. 10, 1936 512 35 26 56 - 214 93 137 - ¢ 32
109 P, L. Knibbe 120 do . 340 - - T— o183 103 28 - - -
110 Alfred Jonas 270 do. 1,348 1 71 325 7L 237 550 - 0 L69
112 Aifred Gass 175 Nov. 20, 1936 552 L3 L7 108 171 138 i7s - - 205

a/ Sulfate less than 10 parts per
b/ Nitrate less than 20 parts o-r

¢/ Turbidity.

million,
million.

_g/-Hardness determined by scap method.
¥ Asterisk indicotess doubbful gerlogical classificabtion
+ May include Comanch: Psak limsstone in some wells,

- a3l -



partial snalyses of water from wslls and springs in Comal County ~— Continued
{Results ero in parts per mmllﬂuz) '

——n

e

Q2T -

; T Depth | . . | Soclt um and:| o i ! | [ Total
W=l i Orvner f of . } Date of E Total !3al~‘ harne—1Potasthm ?1P“r—|SL1— Ponlo- [Fluor-)  Ni- thardness
; D owell i collection | dissolved jeium] sium § (Na + K, :bonatefate irldP | ide § trateias Callsy
| I (rt.) | i solids |(ca)'-g (Mg) {calc. ) ;(W‘Oq; [(sy) (e | (P i(rs?g)§<ca1c.)
_ _ Pearsall (Travis Peak)formebion o .
1l/4 Harry Knibbe Spring Nov. 20, 1936 136 23 17 3 AT v 17 - 0 125
115 Wm. Spechi 250 do., - 248 52 42 - 159 35 41 -~ /301
#1146 Ed. Bartels -« 80 Dec. 10,-1936 336 - - - 323 2 2 - - -
117 Alfred Beleris 157 Nov. 20,.193%6 4B 11 1 50 134 G 20 -~ - 30
119 Mrs.John Stricker 200 Nov. 19, 1936 230 51 25 b 268 0 16 - 0 230
120 Albert Marsk 380 Nov. 1%, 1936 339 115 9 8 403 0 9 - - 326
122 Erich Specht 200 Nov. 27, 1936 394 27 A 60 2062 71 63 - - 247
123 Alfred Wehe 350 Nov. 21, 1936 237 70 28 -~ 99 35 64~ b/ 257
#125 Joe E, She=ldon 450 Nov. 2, 1936 2073 - - - 220 O 15~ - -
172 Herman Laubach 750 Nov., 3C, 193 436 39 7L 26 226 209 Io - - 389
178 do, 750 May 11, 1945 724 116 L9 26 338 121 A L7 LI1
_ _ Lower Glan Rose lim=gtone —_
1 C. L, Mzsarole 5 Nov. 13, 1936 251 76 17 C 250 0 15 - 0 - 260
2 do, 217 do.. 250 56 24 13 293 0 15 - - 237
2 do, 217 Dsec. 14, 19L4 - - - - 232 a/ 3 10 - - d/29n
3 da, 220 Nov. 13, 1936 227 - - - 250 0 L - - -
4 B, Kaderii 265 Oct, —, 1943 612 102 7 67 381 121 37 - 0.2 LO6
5 Emil Do=11 300 D=c. 31, 1935 166 - - - 134 iz 25 - 0 -
7 R, O. Fischer Spring , do. . 301 101 S 6 3472 0 17 - = 291
. B W. D, Fischer 218 do. 293 - - - 273 0 8 - 0 -
9 H, .Cantermuzhl 275 Nov. L, 1735 275 - - - 244, 35 17 - - -
12 John A. Schlameus 220 Dec., 8, 1936 290 - - —- 195 71 1 - 0 -
13 Otto Treuer 350 Dac. 4, 193% ]9 60 57 - 23 114 35 - b/ 385
14 do, Spring Dec. 31, 1936 177 L1 -9 15 159 %6 13 - - 140
15 Carroll Hall Spring Nov. 14, 1936 228 7L 13 0 256 O 15 - - 238 .
16 do. 240 - do. 258 65 14 17 256 16 20 -~ 0 213
a/ Sulfate less than 10 parts per milliom. 4/ Hardness determined by soap method.
Q/ Nitrate less than 20 parts per millinon. _ ¥ isterisk indicstes -doubbful gmalovlral classification.
E/ Turbidity. ' + May include Comanche Peak limestoné in some wells.



Partial snalyses of water fiom wells and springs in Comal County —— Continued

Moy include Comanche Tesk limestone in

(Results are in parts per mlllLon) .
% . Depth | § i 1 iSodium and | i i i E Totel
we 11 (Owner I of i Dato of | . Total |Cal-| Magne- 1Pntasua_un ‘Blcar—loul- 1”hlo~%Fluor' Ni.- ihardnasa
i ikwell { coll-ection | dissolﬁed;cium; sium ‘ {Na + K) !bonate, fate iride | ide ~| tratelas CaCl4
; I (ft.) ! | solids ((Ca) | (Mg) | (eaic, ) (”003) (50,) | (CT) ! (F> (N”3) {cals.)
n : ! ; ; h
Lowsr Glen Rose limestone _ . '
17 %. H. Stanl=sy 335 Dec, 31, 1936 295 32 42 22 275 L2 22 & o 251
18 do.. 320 Dec, R, 1936 431 63 55 21 278 33 23 - 0 384
19 Tom Sumners 325 do. 455 L2 73 18 S329 138 22 - 0 406
23 Max Linartz 228  Nov. 3, 1936 Ll6 62 LY 2 329 103 37 - - 370
2L Frank Gunther 159 HNov. &, 1936 156 25 23 7 165 16 1 - - 155
25 H. C. Nelson 300 HMNov. 13, 1936 176 L6 10 10 - 183 0 20 - - 157
25 do. 325 Oct, ==, 1943 227 66 32 4.1 315 o/ 1 12 - 0.2 296
27 Fred and Richard '
Schasferkoiter Spring Dec. 10, 1935 141 3% 10 6 146 0 17 - b/ 132
35 J. D. Nixon Spring Nov. 13, 1936 323 94 19 g 372 0o 18 - 0 312
37 A, J..lonier 240 Dec. 15, 1936 N 335 - - - - 329 26 13 - 0 -
33 do. 20 do.. 154 ~ - - 146 0] 22 - - -
39 do. 50 do. 229 - - - 311 0 22 . - -
40 Mrs.D.N.Riepler 260 Nov, 13, 1336 332 - - - 372 0 21 - - -
41 J, M, Bleck 175 Dece 31, 1936 144 - - - 92 20 26— —- -
46 M, Lezaghling Spring Nov. 5, 1936 174 - - - 165 iC 16 - - -
L3 H.W.Kraft Est. 69 Nov. 13, 1235 218 ~ - - Z3z 0 8 - - -
49 do. Spring Wov. 16, 193 265 700 19 7 275 16 18 - 0 252
50 Adolph Preiss 121 Oct. AL, 1944 - - - - ws /7 12 - - . gd/ay
51 Zddie Pape 89 Oct. 10, 1944 - - - - 19 ¢/1r 11 - - 4/273
53 State of Texas Spring Aug. --, 194k 333 93 16 9.0 w0 g/iL 15 - 18 310
60 Mrs.T.P.Shelly 350 Nev, 9, 1944 L23 38 L1 9.0 370 b6 1L - 0 3822
61 Tom Sumner 374 Oct. 30, 1944 320 77 106 26 420 305 6 - 0] 622
#3 H. E. Nessly 154 Dec. 2,-1944 2,140 1226 220 17 - 360 1,330 17 - o 1,720
68 Miss Carrie George 100 do. - - - - - 277 5/350: 13 - - d/1,130
69 Otto Krause 221 Sept.29, 1944 - - - - PL5 of,200+ 10 - 0,2 -
7O Miss Flsie
Leuhlfing 102 Jan. 31, 1945 122 - - - 314 ¢/ 10 10 - - 304
71 0. 3. Trout 108 F=b., 1, 19453 333 ~ - - 313 ¢/ 20 9.0 - 1.2 314
a/ Sulfat- less than 10 parts per.million. d/ Hardness determined by soap method.
b/ Nitrate 1-ss than 20 parts prr million. # Asterisk indicates doubtful geologi:al classification.
¢/ "Turbidity. - + some wells.

- 1¢T -~



analyses of water

*

from walls and springs in Jomel

County--Continued

..ag't-—

(Results  ars in parus par million)
] T j Depth | ! o I iSodium and| ¥ % Tatal -
wall Ouner ; of {  Date of | Total iC&l*I Magne— Pot assium |%1car—iSul— Chlo- Fluor-| MNi- hardness
‘ well i collection i dissolvad|01um$ sium l (Nz + K) iocnatz fate [ride | ide g trate:as ©aC0
| (ft.) ! ! solids ;(ME) (mg) | (cale. ) 1(HCOR) |(80,)1(C1) L (F) | (NO4) |{cale.)
. . Lower (Glen Hose llnestane
72D.&Ekhﬂ‘ Spring Nov. 10, 1944 274 72 11 2.8 239 11 o - bt 224
75 L. J.. HMonier 297 Dec. 21, 1944 - - - - 324 /4 2 - ~  d/264
73 J, W, Heard iy © do. - ~ ~ - 28, o ¢/11 1% -~ - &/2:6
79 Joe S. Sheldan 344, Sept.23, 1943 355 72 3% 3.5 353 ¢/36 17 - 9.0 340
80 «— Weidner Spring July 19, 1944 . 322 107 7.8 9.0 152 ¢/ & 5 - 4.5 299
37 Milton Y. Jones  £37 May 30, 1945 - - - - 235 ¢/ 838 10 - - 4/195
39 Richerd
Hitzfelder 630 Jan, 22, 1945 - - - - 33, ¢ 3 10 - - 4/264
90 — Tian 630 F=b. 23, 1945 - -~ = - 34 /28 97 - ¢ _/L3R
91 Melvin Westerfer 507 Sept.l9, 19L4 - - - - 222¢/1,400¢ 12 - 0
104 H. C. Plumly Spring Nov. 20, 1936 121 26 12 6 122 0 17 - o 112
104 do. Spring Yar. 23, 1945 - - - - 302 /9 14 - 2,2 d/212
1G5 ¥rich Specht 75 Nov. 20, 1936 110 - - - 93 o ¢ - - -
I11 Fdwin Elbel 100 Dec, G, 1926 130 - - - 165 14 21 -~ - -

" 113 Roland Renzeil 102 Jan. 26, 1937 323 - - - 250 28 5L - - -

#121 Wm, Gast 115 Nov. 27, 1936 102 - - - g2 0 7 - - -~
124 7d, Kuebel 210 Nov., 16, 1936 134 - - - 195 o 22 - - -
126 Julius Bremsr 135 Nov, 25, 1936 0% 54 L5 - 372 0 16 - o 335
122 A,.J. ¥alser 35 Nov. 2, 1936 224 - - 183 24 26 - -

#1307 R. P. Holt 420 Dee. 11, 1936 2,609 346 201 179 232 1,642 126 - o) 9
i3l J. J. Arrcchea 300 Nov. 16, 1936 214 56 7 10 244 0 11 - - lya
132 Alex P, Scheel 350 Dre. 7, 1936 293 93 23 1 342 0 14 - 0 304
133 Tugrne Schezl 230 dn. 171 - - - 122 o 20 - 0 -
134 E. A, ¥oos 96 do. 391 - - - 415 12 22 - - -
136 ¥rs, Emma Sauer 218 Dec. 23, 19% 222 - - - 226 12 13 -~ 0 -
137 G. S. YeRarland 300 do., 261 51 v i3 275 20 713 - G 225
138 Bruno Klar 25 do, 313 - - - 354 0 15 - - -
139 Joseph Offer 200 dn. 357 25 25 17 365 32 17 - e 321
140 P Neugsbausr 300 Dae, 7,+193% 152 12 23 10 159 1z 16 - - 144
141 Georgs Bros. 216 Dee. 23, 1536 P8 - - - 354, 8 17 - o -

z/ Sulfate less than 10 parts per million. - 4/ Hardness determined by soap method.

2/ Nitrate less than 20 parts per million, ¥ fAsterisk indicetes doubtful géoelogical classification.

* gome wells,

¢/ Turbidity.

May include Comanche Peak limestone in



Partial analyses of water from wells and springs in Comal County--—Continued

{Results are in parts per million)
e

Depth | P T %Sodiﬂm and i i | Total
Vell Owner of ' Dat= of | Total (Cal- | Magne- Potassiun |Bicar- Sul- [Chlo- Flusr-: Ni- jhardness
well collection dissolved jcium | sium {Na + X) | bonate ifate [ride trate jas Callx
(ftt),| | solids }(aa) (¥g) i (cale. ) | (HCOq) (s0,) (o) ! (7} % (NQS)g(calc.)
- : Lower $len Hose limestone . ~
142 Mrs.C.L.%1lsworth 217 Dec. 23, 1936 151 - - - 134 & .12 0 -
143 Aug. Scholz Wst, °~ 236 HNov. 30, 1936 165 - - - 177 0 12 0 -
144 da. 265 do. 224 32 31 12 238 20 1l - 209
145 .%rs,Chas.FErben 235 Dec. 7, 1936 200 - - - 171 26 15 0 -
146 F. A. Laubach 350 do. 164 24 26 3 C17L 12 15 0 166
147 do.. 25 do. 139 - - - G2 2h 19 - -
148 Aug. Scheel 15 da. 385 - - - 350 . 21, 20 - -
149 d-. 318 dn. 360 - - - C342 23 24 b/ -
150 L. A. Allen 480 Fov. o1, 1936 173 45 18 - 85 24 lily b/ 134
151 0. Wehe 350 Nov. 27, 1936 142 12 18 21 153 0 16 - 101
152 do. 110 do. : 112 - - - 110 0 14 - -
153 J. A. Laubach &G do. 298 - - - 232 29 Ll - -
154 do. 25 do. 217 - - - 239 0 14 - -
155 Gecrge Fronne 185 Dec. 10, 1675 253 | - - - 220 a2 24 - -
156 Alex Licata 350 Dec, 13, 1936 200 52 18 0 220 cC 12 e 232
157 #. E. Green 535 ds. 314 77 21, 12 336 2h 12 0 290
152 0.A,Doepp: nschmidt 446 Jan. 26, 1937 348 52 57 8 378 53 12 e 365
15  do. 615 Nov. 2, 1936 T2 151 42 1 336 323 15 - 633
166 7d. Adam 600 Dee. 11, 1936 421 97 L5 10 329 155 17 0 28
167 Clemens Scholz 245 do. 219 18 36 15 220 28 13 0 192
168 G. ¥. Kurz 348 do. 138 30 13 7 146 0 16 0 128
1469 Benno Bose 248 do. 235 4G 1 1 268 o 14 ¢ 240
170 Arthur Hitzfelder 414 Deec. 15, 1936 312 - - - 291 36 20 0 -
173 urs, Mattie ’
Shelturnes 248 Nov. 15, 1336 302 - - - 342 0 14 - -
172 V. F. Moos 320 Nov.. 27, 19356 221 78 13 ik 293 20 12 - 248"
173 7dgar Nremer 100 Nov. 21, 193 111 - - ~ 58 0 20 - -
174 Mrs.M.K.Hohman 3¢ Nov,. 30, 193% 113 - - - 110 0 15 - -
175 do. 315 do, 2400 36 30 . 13 226 36 14 i - 213
176 do. Spring do. 265 26 10 T A 305 0 13 0 - 256
2/ Sulfate less than 10 mrts per million. §7 Hardness detsrmired by soap meihod.
b/ Witrate less than 20 parts per miili-n. # Asterisk indicates doubtful gwological classification,
A

¢/ Turbidity,

May include Comanch Peak limestne in

some wellis,



Partial analyses of water from wells and springs in Comal County——Continued
(Results are in parts per million) :
l b Depth ' : N " ' Sodium and | L : * © Totzl
Well? Owner of g‘ Date »nf Total fal- Magne—[Potassium Bicar- {Sul- iChlqniFluoral Ni~ thardness
| | well gcollectian idissolved}cium sium I (Na + K) 3bonate!fate ride i ide _trate!as 2ato
j | (£t.) i i solids ;(Ca) (Mg) | {cale, ) j(HCOB)E(S“A)i(Clj L(E (N03)§(calc.}
_Lower Glen Bose limestune
177 Paul Kure 300 Nov. 30, 1935 33, 0 - - - 336 24 1% - C -
192 Aug. Scholz 336 Nov. 27, 1536 278 7L 21 3 20 19 L - 0 272
183 fug. Wehe 375 Nov. 12, 1936 357 - - - 305 3 33 - - -
184 Chas. Willig 371 do. 534, 2 72 15 e 185 L - - 24
185 ¥rs. Anita Lux 320 Dec. 15, 193 - 169 - - - 140 24 13 - 0 -
184 Timer Klesk 450 do.. 574 117 L6 19 348 195 26 - 0 -
27 - 1,200 fuz. 27, 1%1  4;17C 60 220 737 319 1,457 1,200 - -~ 1,273
. _ Joper Glen Rose limsstons
21 b. R. Sermmes Spring Dec. 1, 1934 127 300 257 13 199 16 1L = 8] 153
22 da. 119 do, 223 55 <2k C 256 0 S S - 225
4l Gaorge Faber 250 Dec. 8, 1935 227 . 34 36 - 207 L0 15 - C 232
45 V,and €.0:Prasscl 170 HNov, 3, 1936 i - - - 203 356 1z - - -
52 H, F. Nessls 101 Dec, . 8, 1944 372 61 50 Fok 370 43 12 . 0.2 358
* 64 do. 01 Nov. o, 1944 - - - ~ 323 ¢/320 14 - ~  d/606
65 Gaorge Faber L55 Nov. 26, 1944 - - - - 336 of 24 0 - - a/172
65 C.B,. Crawfard 256 Dec. b, 1G4 - - - - 242 g/ 1z 15 - - d/ 312
67  do. 200 do. - - - - 250 ¢/ 55 10 - - d/29)
76 E.S.Schroeder 60 Hov. 22, 1944 - - - - 330 ¢/ 28 - - d/2u6
181 DA Doeppenschmidt -~  Bov., 2, 1934 304 - - - 390 23 22 - - -
162 H. Conrads 208 Jsn. 26, 1937 L00 72 LY 12 350 55 20 - b 380
152 do. 29 Apr. 6, 1045 299 59 33 6.2 330 ¢/ 7 12 - 1.5 2%z
154 B, Stapper L37 MNov. 2, 1936 534 98 75 7 287 299 - - 551
167 Clemens Scholz 245 Deec. 11, 1936 219 - 18 36 16 220 23 13 = 8] 152
188 Adam Myer Zst. 90 - Nov. 15, 1934 348 144 b - 268 0 52 - b/ 378
183 Dtto Hitefelder 15 Mov. 11, 1935 130 - - - 171 12 15 - - -
150 do. Spring Nov. 15, 193 297 95 10 ' 9 342 0 5 - 0 281
191 do. 371 Nov, 12, 1935 911 - - - 57 530 13 - - -
a/ Sulfete less then 10 parts per million. B ) a/ Hardness determined by soap mcthod,
b/ Hitrate less than 20 parts psr million. # fhsterisk indicatss d-oubtful geological clsssification.

¢/ Turbidity.

+ May include Comanche Peak limestone in

some wel is,.



Fartizl analyses »f

o

watar from wells and springs in Comal County--Continued

. _ {Besults are in parts per mwillion) :
§ i Dr—.pth ! ' o ] : 'Sadinm apd; F i ‘ : [ Total
Weolli Owne | of Date of Total Cal~| Magne— l“otﬂsslum Blcav—.Su7 iChlo~|7lucr—] Ni- |hardnzss
' well coll=ction idissolved jeium! sium {a + K) 'bonetc}P?t” iride }-ide © trate|as 38004
; (£5.) | | solids (Ca) | (ie) | (cele. ) |(H 03,;(0”4)'(c1 L (7)) (ealcl)
. Upper Glen Pose limsstone .
152 - Tian Spring hov, 12, 1935 i) 5110 - 159 - 0 A b 171
193 do, 200+ do, 1,277 - - 299 716 11 - - -
194 ¥m, Zeucher 535 dn, 553 122 AS 10 231 250 9 - - 50
195 Robert Heimer 178 Nov. 2, 1336 230 58 o 2 281 0 9 - - 239
204 H. Conrads 180 Jan. 26, 1937 Lk - - - 384 28 33 - - -
206 L.Kab=lmacher L75 MNov., 9, 1935 22z - = - 189 35 i1 - - -
212 E. Herbst 425 dJan. 25, 1937 264 56 30 5 297 i8 i - 0 263
230 Hilmar Doehne 265 Jan. 128, 1837 1890 35 £ 13 171 20 i . 0 150
337 F. J. Heidrick 350 Apr. 28, 1345 163 - - - 233 46 23 - 77 35
*413 Udo Haarman and _
R, "right L0 Dac, 15, 1644 - - - - 280 ¢/ 2 19 - - d/300
415 do.. 640 Dec. 1k, 1944 - ~ - - 204 of = 3.0 - - _/éag
429 0. C. Brehmer 6017 Feb. 1, 1947 291 60 . 32 1.4 316 12 9.0, - b/ 281
. - Edwards limsstone
95 Chas. Wuest. 20 May 10, 1945 . 430 117 20 Z.8 51L&/ 6 35 EE 37L.
201 C.BuCrawford 290 Nov. 3, 1936 303 - - 305 24 1z - - —
203 H. Conrads Spring Nov. 5, 1936 172 27 26 5 201 o 15 - - -
207 E3 Reeh 325 Dee. 1, 1935 LS - - - 12 0 25 - b/ -
209 do. 390 do. 142 - - - 153 0 1 - 0 -
2210 Paul Tonne 320 Nov.. G, 1935 239 59 17 14 281 O 11 - - 215
211 Otto Ohirich 350 ds. 741 212, 29 - lads 295 L3 - b/ AL
213 B. Borchers G2  Nov., 2, 193 183 - - - 193 J 2L - - -
214 Paul Distz © 300 Nov, 5, 1936 237 52 31 - 293 O 10 - o/ 259
<15 Jarame Schumann 355 Jan, 12, 1937 261 &1, 29 2 217 & il - 0 272
215 Alwin Jahns 300 . do, 155 43 21 - 232 G 1z = G 208
217 H.D.Stronbarg  Spring Nov. 5, 1936 232 L5 25 13 275 0 14 - - 216
719 T. T. Lackey 500 Nov. 2, 1%3% 23 4, 19 3 281 o 1 - - 237
200 ilbert Pfeuffor LO0 G 279 23 18 3 29 o 13 - - 281
221 i1bart Simon 184 Dec, 21, 193 24 - - - 05 12 12 - -
a/ Sulfats less than 10 farts por million. 4/ Hardness determined by soap mebhod .
ﬁ Tbe gy gy, 00 them 20 parts por million. A e R R e R E T S

- 62T -



Fartial ansalyses of water from wells eand springs in Comal County—-Continued

- (Results are in parts per millionm)
i . Dapth e i § Sodium and | 5 2 5 | i Total
Wélli Owner i of | Date of Total .1Cal- }Magne_EPotassium Blcar- | Sul- | Chlo- |Fluer-{ Ni- hardness
! i well | enllection dissolvad jcium 1sium (Na + K) Ibonate | fate i ride | ide ttrate |as Cald
_! L) | | solids [Ca) Q) | (ealc.) 1(HOC3) | (89, i (c1) | (F) | (M3)i(cale.)
Pdwards limestone ' : _ .
222 Wm, Krafs 190 Oect. 22, 1936 266 33 15 - 268 1= 2L = E/ 270
223 L. 5. Davis ' 320 Dec. 2i, 1935 206 - Y- - 207 12 12 - é/ -
224 F.D.JHutchesaon 0 251 do., 231 - - - 211 12 iz - 9 -
225 W.H.Harborth Est, 265 Oet. 28, 153 L21 36 20 35 207 130 LB - - 298
225 Henry Heise 290 Dec. 21, 1936 304 91 16 6 336 12 14 - o . 295
227 Herman Borcher 300 " Qct. 28, 1936 228 63 13 - 256 0 15 - - 246
229 Edward Nowothy 325 Dec. 22, 1936 210 59 156 12 250 16 b . - 0 215
231 CGus Vogsl 325 do, ..285 25 18 1 311 6 12 - o) 236
232 Krueger Bros. 25G  Jan. 25, 1937 236 9L 11 I 221 22 27 - O 232
233 Bichard Gesche 313 Dec. 16, 1936 L5 141 9 - 329 O 43 - b/ 391
234 Otbo Ohlrich 265 HNov. 9, 1936 2583 - - — L3 0 8 - - - i
#2737 Eugens Krause 298 0Oot, 26, 1936 1320 34 ) 5 73 31 15 - - 108 -
21,2 Frnst Gaorg: = Dec. 17, 19% 1473 - - - 159 0 8 - - - &
2,3 Fow,Gorhardt Bst. 326 do. 251 - - — 275 0 10 - o - !
2LL lena Bineeil Pst, 240 do. 243 - - - 287 O 3 - O -
245 Tavine Hnffman 215 dn, 176 - - - 14A 0 10 - - -
247 Hinry W. Simon 245 ol 255 g3 17 O 253 8 14 - 0 275
. 248 4.B,Burkhardt 256G Dct. 26, 19356 278 - - - 239 12 ia - - -
259 Tdgar Burkhardt 180 Nov. 24, 197 265 - - - 223 0 16 - 0 -
250 Glen Wilson ~  Dec. 15, 1936 LA - - - 223 75 L9 - - -
251 Schasffar Fros. 255 Dee. 18, 1936 " 318 11a 7 - 372 0 10 . 0 221
252 Herman Vogel 370 . Jzn. 71, 1937 235 20 7 3 244 0 25 - 0 229
253 Harbert Kreuslesr 300 MNov. Th, 1936 158 - - - 21L O 15 ~ G -
254 Henry Ludwig 375 Jan, 21, 19%7 329 1 10 6 390 . o 0 - 0 320
255 Hubin Mosller 330 do. 280 119 8 -~ 73 51 56 - o/ 305
256 Hrs, Wm.Hillert 390 Nov. 9, 1936 212 - - - 233 0 11 - - . -
258 R. J. Haug 50 Oet, 27, 193 516 - - - 500 35 36 - - -
25% do. . 4L20 do. "331 2L 2L 13 237 2 26 - - GO
260 Hilmar Stasts 450 Dec. 22, 1336 253 L7 26 13 2idy 32 15 - 2 226
a/ Sulfate less than 10 parts per millien. d/ Hardness determired by soap method.
b/ Hitrate less than 20 ports por million. - * isterisk indicatzs doubtful geologicel classification,

¢/ Turbidity. + May include Comznche Peak limcstone in some wells,



Partial ana2lysss of water from wells end springs in Comel Oounty-—Cont Inued
(Rosultis are in parts per mlllLﬁ') '

.'

P Dooth ‘ 1 | | |Sodium and | b | | i Tota
Welld  Owner l Date of | Total UJl—E ‘agne—|D0tosspum !Qlcar i Sul- i Chlo- | Fluor 1 Ni- Ehardn
3 Wﬁll i collection d*bSﬁlV"dICIHm sium | (Na + K) [oonﬁt | fate ! ride | ide itrate!as 2
! P (re.) | 1 solics H(0a) |(”g) | (dalel) ”“03) Lo | (51) 1 (7)) {0a) | {esle
: - . _ ?dW¢rds llméstohe '
261 9. C. Brehmer 304 Dec. 1, 19356 139 - - - 116 C 28 - b/ -
262 Fd.C.Heidrich L0 Oct. 27,.1936 120 3B 8 - 122 0 b - b/ 120
26351 Walter - : :
. Kappelmachsr 202 Sept .15, 1944 - - -~ - 330 /13 Lo~ 73 440
265 R. R. Coreth 290 Dec. 16, 1936 304 - - - 311 20 13 - 0 -
268 floert Hantzmann 175 Qct. 22, 1936 162 33 17 6 1572 15 15 - - 150
269 Jack Kretzmeyer 142 do. 3753 2 19 i0 317 20 16 - - 232
270 Alvin Kraft 133 Oct. 21, 1936 253 - A0 1% 1z 256 20 15 - - 227
271 ilbert Wallhoeffer 140 Dec. 30, 1936 309 - - - 2973 30 17 - - -
272 Brund Raabe - do.. 303 - - - 293 26 17 - - -
273 C.. Conrads 145 Oct. 20, 1926 319 73 25 15 3211 35 .18 - - 285 ;
274 Chas.Soezhting 216 Jan. 5, 1937 T - - - 354 213 73 - 0 - -
275 Erich Rosenthal 230 "~ do, 380 76 21 38 - 305 65 30 - 0 273 s
277  do. 212 do. 310 - - - : 287 32 19 - 0 - .
272 0. F. Gruene 210 Qct. 20, 1936 856 112 59 g8 159 307 202 - - 521
279 Wm. Posey 140 Qct, 21, 193 697 .79 55 94 311 197 119 - - 421,
- 280 Hilmar Doehner = 250 Jan. 5, 1937 564, - - - 248 162 73 - 0 -
28% Emil Preusser 330 . do. 981 2 .29 238G 201 328 214 - 0 178
282G Wm, D."iemers 20 Dec. 30, 1936 287 68 15 21 268 132 19 - - 234
294 City of New ] ‘ : .
Braunfels Spring -Oct. 27, 1936 253 56 19 15 244, 26 17 - - 219
291 do. Sprirg Apr. 17, 1938 267 75 17 3.3 266 23 13 - 5.0 257
294, do. Spring Jun=s 24, 1241 271 53 17 18 272 23 12 - 3.7 227
261 do. Spring Aug. 13, 1941 - - - - - 272 c/23 11 - - -
noL da, Spring Sept.,l4, 1941 290 73 17 28 264 20 12 0.1 4.4, 202
204 do. Spring fpr. 2, 1942 288 70 17 11 274 2 12 0.1 Lo 244
26 dn. Spring Jan. 10,. 1944 280 78 17 5.5 - 280 23 i3 - 5.5 bl
2%, do. . Spring Jan. 22, 19%4 28y o 16 3.2 270 23 12 0. 5.5 2%
29 do. Spring Sept.ll, 1944 - 36 23 - - - - - - 09
291 do. Spring Qct. 1Y, 1944 - 81 22 - - - — - - 292
Suifate jess than 10 parts psr miliion. d Hﬁrdnbss ditorml ~d by s0ap mobhod,
Nitrete less than 20 parts pr million, ] ¥ nsterisk 1nd1\ﬂtes drubtful ge olorl :2l classification,

g/_Turbidity. + Hay includs Comanche Peszk limastone in sowe wells,



Partisl anslyses of water from wells and springs in Comel County—Continued
(Pasulis 2r: in peris ver willion)

Depth | l : f 'Sodium =nd ! : i | i i Tobel
Wwelll  Own-r | of ] Dabr of i - Tobal (Cal. i”“gr“ iPostassium 13 cnr- ! Sul- © Chlo- | Flusr—| Ni- ih rdness
| wall \ collection | dissolvad jeium |sium , (Na + €) lbonsba fete | ride | ide Etn;tn as 0aC03
| (£t | | | solifs f(ca) [(Mg) | (cale. ) ((HOD5) | (SO,) © (c1) | (F) i(NOq)‘(“‘WC )
. Fdwards limzgt-ne
294 City of New
Braunfels Spring Nov., 22, 1944 - 12 13 - - - - - - 308
294 do. Spring Jmn. 22, 1945 - 74 17 - - - - - - 250
291, do. Spring Feb. 14, 1945 - B2 12 - - - - - - 278
2Gi, do. Spring Mar, 5, 1045 - - 72 17 - - - - - - 250
294, do, Spring M=r, 23, 1945 - 753 13 - - - - - - 268
294 do. Spring fpr. 23, 1945 - 43 13 - - - - - - 182
2G4, do. Spring May 31, 1G45 - 75 12 - - - - - - 261
295, do. Spring -July 6, 1945 - 75 16 - - - - - - 253
291, do, Spring Sept.13, 1945 - 77 17 - - o= - - - 262
264, do. Spring Oct. 9, 1945 272 76 1R 2.8 274 20 - - 5.6 264
29,  do. Spring Oct. 18, 1945 =~ - 7619 - - ¢/h23 - - - 268
294 do. Spring Nov. 23, 1945 - 50 16 - - ¢/ 1.5 - - - 191
29/ do. Spring Sept.13, 1945 - T80 19 - - - - - - 278
‘295 Mrs.Meta Penshorn 25 Dec. 22, 1936 285 - - - 268 23 16 - - -
295 Max Adtgelt 345 Dee. 4, 1936 . 203 - - - 128 47 20 -~ * O -
267 U.8.Gypsum Co.: 125 do. 262 50 18 25 244, 32 17 - - 202
298 R. R. Coreth 275 Dac. 16, 1936 233 -39 G 3 335 0 12 ~ C 236
299 ¥m., Fay 29 Dec, 5, 1936 169 - - - - 183 O 12 - - -
¥300 Roland Welsch 372 Dse. L4, 1§36 314 L3 2 37 281 43 22 - - 226
305 Josaph Friesenhahn 360 Dee, 187, 1936 L12 - - - 200 103 58 - 0 -
3% Dscar Jonas 360 do.. 286 - - - 281 25 19 - § -
307 Ad-lph Mueller 160 do. 121 - - - 140 26 . 19 - - -
308 Wastley Hier .
Holzer 117 Dec. 19, 1936 2, ag 13 Al 311 12 14 - - 273
309 Servihex and _ )
Motal Co. 125 do. 256 79 1L A 299 C 12 - - 254
311 Robert Hizrholzsr 130 do. 123 - - - 189 16 10 - - -
312 Dtto Klaerner 102 Oct. 26, 19736 200 - - - 293 0 13 - - -
. 313 ®B.P.Schneider - 192 dc., 278 60 12 43 250 20 30 - - 197
=/ SaIFFtes 1ess Lhan 10 parts per o llion, d, ngdnfas d~termined by soap method,
Y Nikgaip s then 20 perts per millton, T ekt snkan Rt A ke hisifisgtion



Partisl analyses of watzr from wells and springs in Comgl Ceunty--Continued

(Hasults are in parts per million

i Dapth i § Sodium and! ! b Total
welll Ovm=r of Nate of é Total [Cal-~ i Magna— Potassium‘;Bicarw- Sul- % Chlo—) Flucr—| Ni- ! 1rdness
well eollection i dlSS“lVPdlClum H;lum (Na + K} |hone tr: fate § ride ide trﬂ+p| Callg
1 (ft.) L solids ca) | (Mg) (cale. ) ((mg) { (50,0 | (C1) | .(F) |{w03) (calc )
: Fdwards limsstone
314 —— Rogars 225 Dec, 17, 1936 336 - - - 23z L9 L9 - b/ -
315 Heéerbart Riedel 304 do, 321 85 15 14 281 LO 27 - S 275
316 Joe Sleitw 310 " Dee, 12, 1636 258 - — - 232 L2 31 - 0 -
318 Walter dueller 476 Nov. 24, 1936 w19 30 19 14 122 51 20 - - 152
319 Percy Hansman 350 Deo. 3, 193 617 72 57 g5 539 63 124 - - L14
320 Jack Alesci 500 Hov. 24, 1936 305 13z 7 3 232 31 43 - - 284
326 “im, Schaeffer 300 Dec, 3, 1936 233 33 28 - 16 195. 32 28 - - 198
328 ilvin Schaeffer 36C Dac. 16, 1335 754 53 66 136 360 39 222 - 0 L15
332 Ben Jahn 395 Dec. 18, 1536 1,020 275 1590 378 197 230 - o 512
333 0. Penshorn 428 Dec. 3, 1936 2,031 339 2l 223 79 971 L25 - - 1,192
236 A, W, Feick 700 Oct, 25, 1935  h25 58 36 54 293 L7 26 - - 292
337 ¥m. Strateman - Jdan, 6, 1937 1,575 - - 226 375 550 - - - :
339 Otto Reinartg 463 Dec. '3, 1936 101 29 . 2 9 110 0 7 - - 81 &
342 W.E,F Eilers 240 Oct. 27, 1936 302 11 24 73 29% e 13 - — 125
347 Paul Schneider 503 Dec. 4, 193 363 27 38 57 220 75 63 - - 22,
352 Fdwin Soefje 427 Jenm. 6, 1937 3,852 33, 209 701 207 1,304 1,200 - b/ 1,694
355 &d. Tausch - “do. 231 - - - 262 32 13 - - -
356 A. H. Hoffer 24 Nov. 18, 1936 275 - = - 268 9] G - - -
359 tlbert Snefje 57 Oct. 20, 13% 326 - - - LC3 0 35 - -
372 Trnst Voight 510 Oct.- 26, 1936 1,142 119 72 194 354, 237 302 - - 5G4
373 L. Jentsch 485 Dec, 4, 1936 1,647 1 107 322 <07 4L22 580 - - 726
374 Gus Beinesrz 5C0 d0, 1,983 156 1y7 337 287 505 650 - - 272
375 ', A, Burket L50 Oct, 26, 1936 1,957 156 110 340 342 . 500 630 - - 248
377 Erwin R, Goebel 498 dJan. 6, 1937 2,300 236 134 390 293 571, 20 - o/ 1,148
372 Hanno Walsch 542 do. 1,019 . 132 23 193 343 245 2L5 - 0 Lb6
331 Sarviex asnd = )
Haterisls Co. 160 Sept.19, 1944 232 g2 12 5.2 290" 7.7 ii - 5.8 2%&
393 Charles ierg-le 611 Sept .16, 1941 540 L3 26 109 238 94 .93 C.5 O 21,
1’3 do. 511 Dog. -, 1044 - - - - 302 2/85 365 - - 3/260
384 Hzrry Densr 300 Dec, b, 1944 - - - -~ 218 E/aa 15 - -~ d/249
g/ Sulfate less than 10 parts per millisn, g/ Hardnoss d=termiseod Jy sozn mathod _
b/ Nitrate less than 20 parts psr millinon, . # Asterisk indicites dqubtful g-uluglcyl classificetion,
¢/ Turbidity. + May includs Comenche Pesk limestons in some wells,



Partial analyses of water from wells and springs in Comal County—-Continued

{#esults are in parts per mll;lﬁn} _ )
; __} T‘mptn : ' 4 1 Sodium andi | | § | Total
WElll Owner i i Date of i Total iuuln [Nagne-l ot assi um plCaF—g Sul- | Chlo- |[Flusr—! Ni- éhardnesq
; : ! well L collection E dlssolvediﬂlun §81um | (Na + K) ibenate ifate I ride ide - trate?a 007
| [ (ft.) | | eolide (“ ) i(%g) % (cale. ) [{HCO3) L(oﬂh)i (c1) (7)  H{E03) | ("516.,
T . : :
. Edwards limestone _
386 H, W. Dletz o 314 Dec. 4, 1944 L1k 106 76 23 . 260 E/h 21 - 124 296
393 uolter Sipnel 5C2 -Jan. <22, 1944 360 56 33 33 256 53 54 - D.2 276
3% Aithur Bergfeld —  Dec. 3, 1943 370 65 32 27 262 59 56 - 0.5 296
396 Altegelt Farm - . 7 ' ‘
Assoeiation 335 Dec. 20, 1943 265 o 17 3.9 266 /22 b - 3.2 25L
LOO R. W, Gade Spring June 24, 1G4l 322 a7 1 13 334 11 16 - 9.8 287 .
400 do.. Spring Aug. 173, 1941 - - - - 336 ¢/11 12 - - -
40O do. Spring Sept.l6, 1941 320 102 1L 1.6 334 13 13 0.2 12 12
LO0  do. Spring Jan. <2, 1944 335 109 13 2.5 358 o/ 9 i3 - 12 326
KOO © da. " Spring Sept.lk, 19L4 291, 38 9.8 0.7 292 5.7 12 - 2,0 240
LOD do. Spring Oct. 9, 1944 - - 107 15 - - - - - - 333
LOO do. Spring Nov, 22, 1944 - 98 12 - - - - - - - 254,
400 do. _Spring Dec, 5, 1944 - 75 0 14 - - - - - - 2064
LOO do, Spring Deec, 7, 1944 - 100 15 - - - - - - 316
400 do. Soring Jan. 72, 1945 = 96 9.6 - - - - - - 279
ROO dn, Spring Feh, 14, 1945 - 109 12 - _ - - 11 - - 322
LOD do. - Spring Mar, 5, 1945 - 39 12 - = - - - - 238
400 do, Soring Mar., 23, 1945 - 107 10 - - of 2 - - - 378
L0 do. . Spring Apr. .1, 1945 - g3 10 - - - - - - 284
L00 do. Spring Apr. 27, 1945 - 11z 14 - —- - - - - 337
£00 do. Soring May 31, 1945 - 79 14 - - - - - - 5l
400 do. Spring July 5, 1945 - 35 14 - - - - - - 272
400 do. Spring July 9, 1945 - 6L 15 - - - - - - 221
LO0 do. . Spring Sept.13, 195 - 102 20 - - - - - 1.5 1336
L0OD do. Spring Oct,. 19, 1945 - 93 " 12 - - /11 - - - 282
T430 | do. ~ Spring do. 317 85 11 2.8 294 ¢f 8 16 - 12 267
400 do.. Spring Nov. 23, 1945 - 104 16 - - c/ 3.0 - - - 326
K02 City of New . '
Braunfels 116 Deec. 4, 1943 281 73 17 6.7 263 2h 14 0.2 5.8 252
LO3 do. 102 do. 233 73 17 5.5 261 24 13 0.2 5.5 252
a/ Sulfate less than 10 parts per million. Hardness datepmined by soap method, '
E/ Nitrate .less than 20 parts }‘391- millisn. Asterisk _Ln"'l"ﬂtcs doubt ful ge*w}_aglcal classification.
T/ Turbidity. : + May include Comanche Peak limestone in somes wells.

- 0%T -



Partial analvses of wster from wells and spr
{Fesults arc in ra

[

ings in Comal County—-Continued
parts par m41"1n\

r 5 Drpth i ; i i : Sodium and 5 i | ! | Total
Welli Owner ; l jate of | Total l"al— ;}dgﬂCH§Pqubb um Bicar~ ESul« j Chlo-~ iEluor_} Niw ihsrdness
: vell eollectinn | dissolved lcium jsium | (Na + K) onate | fate | ride } ide 'trate as Call,
5 2 {(rt.) ; solids t(“a) (M) | (cale. ) f4~n3) g(SﬁL)i (c1y | () (NOq) (cale.)
_ . _ Edwards limsstone ’
L10 Béar Creesk Ranch
4ssociation  Spring  Seot.29, 1943 294 80 21 5.2 325 ¢/ 3 1k ~ 5.2 236
414 Udo Haarman and ' o
R, Wright 333 Dec. 15, 1944 - - - - 268 ¢/ 4 10 - - d/222
. 417 Fdward Lackey L0 do.. - - - - 2L c/ 3 12 - - 4/25L
421 Jesse Posey . 290 do.. - - - = 172 2/65 11 - - d/”dB
Austin chalk :
281 Travis Tate 152 Jan., 6, 1937 573 99 37 58 305 130 29 - G 399
282 Phoenix Life
Insurance Co.. 145 Qct. 21, 1936 6458 111 . 32 vl 275 169 124 - - 410
#317 Joe Gleitz 200 Dec, 12, 1634 225 - - < 1565 39 22 - 0 -
323 Albert Richner  © 130 Bre, I, 1936 547 ~ - - 35 17G . 151 - - - -
325 Brund Sclwab . 150 Dec. 18, 1526 348 - - - 287 40 L9~ - - -
329 Gus Klaener 131 Dec.. 4, 1936 2,220 —- - - 128 403 530 - - -
*346 A. H. Werner 147 e 553 - ~ ~ 329 130 63 - = =
*¥3LR Altgelt Farm )
Lssociatim Soring . do . 270 - - - 171 71 19 - - -
3493 do. Spring Aug. 20, 19/3 293 72 19 30 269 27 15 - 30 208
348 do. Spring Dec. 20, 1943 260 7212 3.2 268 /17 15 - 2.8 251,
425 Missouri )
~ Pacific R.R. 140 Dee. 22, 1944 34 109 11 - 319 35 20 - 17 317

a/ Sulfate less than 10 parts per

million.
b/ Hitrate less than 20 parts per million.
o/ Turbidity

d/ Hardness

i
i3

+,

Asterisk

determined by soap method,
indicetes doubtful rm=clogical classification.

May include Comanche Peak limestone in stme wells.

- TFT =



nglyses of water from wells and

Partial springs In Comal County--Continued
B , {Resuit s are in perts mer million) '
T | Depth | o P tSedium and | 5 B ; 1 Tetal
Welly Ovmer i of 'E Datz of i Total (Cal-: Magne-iPotessium lEicar—§ Sul- | Chio- ﬁ?luor;i ¥i- jhardness
< | well | collection | dissolved lcfumi sium | (Na + K) |bonate | fete | ride | 1dé trateias CaCQ
{ P(fh.) | solids E(Ca)§ (Mg) | (calec. ) é(HCOg}l (59,,) (C1) i (m ‘(Ngj)g(calc.)
_ _ . Taylar merl
%¥28), Carl Kutscher Est. 50 Oct, 21, 1936 530 - - - L58 78 105 - ~ -
#322 Fred Schwab 38 Dec. 16, 1936 504 g1 22 106 -390 118 75 - - 319
#3049 HMax Walther 2 Oct. 27, 1636 329 - - - 323 2 19 - - -
- #360 H. Kickeritz 36 Nov. 18, 1936 792 132 33 104 354 248 101 - - L60
Leona formation '
245 Henry Schmidt 50 Dec. 17, 1935 207 23 2 - 146 2 2 - b/ 2LL
285 H, Vittendorf 32 0-t. 21, 1934 28 78 b 5 255 0 13 - - 218
287 Arthur Rartels 65 Oct. 22, 193 352 - - - 256 0 gl - - -
282 Twan Wallhoefer Svring Dec, 30, 1936 260 o 7 - 232 24 2 - ] 261
355 Ad,. Tausch - Jan. 5, 1937 291 ~ - ~- 262 32 13 - - -
356 A. H, Hoffer 2L Nev. 18, 183 234 - - - 268 0 G - - -
359 Albert Soefii 57 Oet. 20, 1943 336 - - - 403 O 26 - - -
359 do. 57 Dee. 3, 1943 _— - - - 270 o/ b 72 - 165 -
361 Fmma Rose 32 Nov., 18, 1936 51G - - - 258 55 128 - - -
362 R, Kraft 4O do. 239 - - - 250 0 -0 - - ~
353 hugust Timmsrman 50 do. 233 - - - 256 0 0 - - -
363 do. <50 Dee. 3, 1943 - - - - 20 /10 ) T 50 -
344, F, W, Musller 35 Det. 10, 1936 153 - - - 13k 0 3, - - -
357 Mrs. He Ozlkors L3 6. 257 - - - <50 G 33 - - -
368 D. Warner g do. 291 104 6 - 210, 15 2L = [T
L18 ¥, G. Startz 27 Dze. 2, 1943 - - - - c272° g/20 15 - 22 -
420 Mrs,Lidia Kirmse 45 do, Lh7 11z 10 Ay 02 o 8 52 - 35 320

g/ Sulfats less than 10 perts per million.
b/ Nitrate less then 20 perts per million.

5/ Turbidity..

Hardness

ditermined by scap method.
Asterisk indicates doubtful geolsgicel classificstion,

+ Mey include Comanche Pazak limsstone In soms: wslls,
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