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WATER RESOURCES OF WALLER COUNTY, TEXAS

By
Thomas R. Fluellen and William H. Goines
September 1952

ABSTRACT

Waller County is on the Gulf Coastal Plain about 30 miles west of Houston. The county is underlain
by a series of sedimentary rocks which dip gently southeastward toward the Gulf of Mexico at an angle
slightly greater than the slope of the land, thus creating conditions favorable for artesian water. The
water-bearing rocks that contain potable water, in ascending order, are the Catahoula sandstone, Oakville
sandstone and Lagarto clay, undifferentiated, Willis sand, Lissie formation, Beaumont clay, and Pleisto-
cene and Recent alluvium. Available data indicate that throughout the county all strata below the Cata-

houla sandstone contain highly mineralized water.

From a study of electric logs it appears that potable water might be obtained at a maximum depth
of about 2,400 feet in the Catahoula sandstone. The overlying sands in the Oakville and Lagarto forma-
tions yield small supplies to several flowing wells along the Brazos River, and they yield moderately
large supplies to wells of the city of Hempstead and of the Prairie View College. The water is slightly
hard but is of good quality otherwise. The Willis sand yields large quantities of good water throughout
the county, especially in the irrigated area. The Lissie formation yields water that is slightly hard.
The Beaumont clay and Pleistocene and Recent alluvium are not important sources of water in Waller

County.

The estimated average withdrawal of ground water in the county during 1950 was about 38,000,000
gallons a day, of which 33,700,000 gallons a day was used to irrigate about 16,000 acres of rice. The
water level in the Katy rice- growing area declined at the average rate of about 1.4 feet a year from

1942 to 1951.

Surface water is generally available in abundance in the Brazos River in Waller County. Storage

of flood water is necessary, however, for large and continuous withdrawals.



INTRODUCTION
PURPOSE AND SCOPE OF REPORT

The investigation in Waller County upon which this report is based was made as a part of a
cooperative study of the water resources of Texas by the United States Geological Survey and the
Texas State Board of Water Engineers

This report contains brief disdussions of the geology of the county and of the relation of
the geology to the occurrence of ground water, and a brief summary of the use of ground water.
Records of 203 wells were obtained to detemmine the depth, areal extent, and thickness of the
water-bearing formations in Waller County. Samples of water were obtained from 66 wells for
chemical analysis. The well records are giwen in table 6, and the chemical analvses of water’ from

wells are listed in table 9. The report contains a brief discussion of the surface-water supply of
the county.

»

PERSONNEL

The ground-water studies were made by Thomas R Fluellen of the Texas Board of Water Engi-
neers. The section on surface-water supply was prepared by William H. Goines, hydraulic engi-
neer, Surface Water Branch, U S. Geological Survey. The text was revised by William O. George,
geologist, Ground Water Branch. Discussions of the quality of water were reviewed by Burdge
Irelan, district chemist, Quality of Water Branch U S Geological Survey. The investigation
was made under the administrative direction of A Nelson Sayre, chief of the Ground Water Branch
of the Geological Survey, and under the immediate supervision of William L. Broadhurst, district
geologist in charge of ground-water investigations in Texas.

LOCATION OF COUNTY

Waller County is in southeast Texas on the Gulf Coastal Plain. about 30 miles west of
Houston. 'The county is bounded on the north by Grimes County on the east by Montgomery and
Harris Counties, on the south by Fort Bend County, and on the west by Austin and Washington
Counties (fig. 1). The Katy rice-growing area, a large irrigated area west of Houston which

includes the southeastern part of Waller County, is irrigated almost entirely with water
pumped from wells.

PHYSICAL FEATURES

The northemn part of the county is rolling; the southern part is an almost featureless
plain. The most outstanding topographic feature is the Hockley escarpment. which separates
the ¥olling land in the north half of the county from the flat land in the south half. The
difference in elevation between the top and bottom of the escarpment is about 50 feet. Alti-
tudes range from about 100 feet on the banks of the Brazos River near Fort Bend County to
approximately 300 feet in the northeast corner of Waller County



Fort Worth
= |wp

WALLER COUNTY

® Houston

FIGURE 1.- Map of Texas showing location of Waller County.

The western part of the county is drained by the Brazos River and its tributaries, which
include Donahoe, Clear, end Iron Creeks and Walmut Bayou. The northeastern part of the county
is drained by Spring, Brushy, and Walnut Creeks, tributaries of the San Jacinto River. Drain-
age in the southeast is poorly developed; most of the runoff flows down Buffalo Bayou and
Mound Creek.
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Acknowledgnents are due the well owners and operators, well drillers, and industrial repre-
sentatives whose cooperation made this report possible. Plummer’'s descriptions (Sellards,
Adkins, and Plummer, 1932, pp. 655-763, ?80-795}3/ of the geologic formations of Texas were
used to supplement inferences based on electrical logs, drillers’ logs, and observations of
outcrops.

_a/ See references, page 18.



PREVICUS REPORTS

Ground water in Waller County was discussed as early at 1907 bw Taylor (1907, p. 41). That
report was followed by further studies by Duessen (1914, pp. 353-355)  Well records, obtained
by S. F. Turner and Penn Livingston (1939), and chemical analyses of well water were published
by the Texas State Roard of Water Engineers in mimeographed form. Ground-water data for the Katy
rice-growing area have been published in progress reports on the Houston district, which were re-
leased by the Texas State Board of Water Engineers in 1932, 1937, 1938, 1939, 1940, 1942, 1944,
1946, 1950, and 1951.

Results of water-level measurements in observation wells in Waller County have been published
in U. S. Geological Survey Water-Supply Papers 840, 845, 886, 909, 939 947, 989, 1019, and 1026.
These measurements and all later measurements are included in this report (table 8). The identi-
fying - numbers for all wells for which water-level records have been published previously, and the
corresponding numbers in this report, -are given in table 1.

Table 1.~ Index of previously published well numbers and corresponding

numbers in this report

01d New O1d New

no no no no
A-7 DY i maiesah ek s s F-10
A-8 PAD. o ieveie s s A R H-28
D-41 . R ot (T TPy et F-15
D-42 1 A s SN <P Lot e F-39
C-34 93 e R R LI R F-11
C-22 7. T NSt o g e e P F-14
C-33 2.1 - R S Y Py F-27
D-28 I ¢ T N s F-20
D-24 b2 (RN W iy Y N F-33
D-23 2EB: 1o suiimainememes s vemavEie F-40
D-25 RAD. ianaiinaen e h A aa e e aa A H-6
D-29 i e S e P s F-8
D-30 15T T Lt L) H-9
D-31 R SIS H-21
F-45 T N P SR P P Sh g L H-25
F-46 S BNt srcR T ok H-26
E-3 > L Ty Ve e A A H-27
F-21 R A N H-32
F-25 TS R T S e i F-42
F-43 T G VLS ) F-19
F-44 T R S F-28
H-38 D602 i ae s kR e i e s F-38
H-24 BB 5 anonmissnnan i v e v F-22
H-35 209 iseviniasacaias el rais H-5
H-22

Data relating to the public water supply of Hempstead were published in U. S. Geological
Survey Water-Supply Paper 1047 (Sundstrom, Hastings, and Broadhurst, 1948).

CLIMATE

The average annual precipitation at Hempstead for the periods, 1882-84 and 1903-50 was 37.05
inches, according to records of the United States Weather Bureau. The monthly average precipita-
tion is shown graphically in figure 2. The Weather Bureau records show that the maximum yearly
total, 68.32 inches, was in 1940 and the minimum yearly total, 19 30 inches, in 1917. In 1948
only 13.38 inches was measured, but no measurements were recorded for January and November. The
available record of precipitation at Hempstead is given in table 2




Table 2.- Precipitation at Hempstead Texas
(From U. S. Weather Bureau Records)

(Inches)
Year Jan Feb. Mar Apr. May June July Aug Sept Oct. Nov. Dec Total
1882 : 077 | 9.06 |o.52 |305 |13 [291 | 573 | - < 23,302/
1883 . . . 348 | 190 [1.19 |2.04 [ 192 |238 £ a = 12.91/
1884 . - 14.00 .90 .01 03 |4.05 - - . 19. 508
1903 ; " - : - - 2.77 04 | 2.20 5.012
1904 93 | 3.35 | T 345 | 5.40 | 2.43 |3.20 | 3.77 | 6.06 2.59 | 2.71 | 4.39 |38.28
1905 210 | 4.32 | 9.29 |9.32 | 7.15 | 608 | 324 80 35 1.00 | 598 | 466 | 5420
1906 402 | 2004 | 1.23 | 135 | 2220 | 132 |7.55 | 289 | 580 1.69 | 2.23 | 1.65 | 33.97
1907 2.38 | 4.02 | 2.75 | 2.15 [10.94 70 | 1.60 | 683 |1.28 782 | 9.90 | 465 | 5502
1908 1.48 | 6.14 | 2.87 | 418 | 7.65 |18 | 200 | 3.32 |344 399 | 1.97 | 1.32 | 4024
1909 07 96 | 1.14 | 2.26 | 8.39 | 1.34 | 139 | 1.88 25 1.70 79 | 3.38 | 23.55
1910 .57 | 1.59 95 | 2.50 | 4.01 | 2.8 | 205 70 65 325 | 208 | 415 | 2530
1911 .25 75 | 2.80 | 6.13 | 6.15 25 | 3.65 | 3.78 85 2.27 | 1.37 | 7.90 | 36.15
1912 85 | 2.80 | 3.14 | 328 | 3.42 |[105 60 98 34 2.54 | 1.10 | 6.49 | 26.59
1913 1.80 | 4.75 | 3.25 | 3.05 | 3.50 | 2.50 40 | 0 7.16 9.3 [ 40§ | 557 | 4537
1914 .80 | 6.08 [11.05 | 3.95 | 7.34 | T 2.00 [ 549 63 309 | 448 | 6.03 | 50.94
1915 490 | 290 | 1.92 | 8.05 | 2.95 10 | 3.16 | 8.90 70 |+ .68 | 1.21 [*s60 | 41 072
1916 | *2.73 .10 30 | 3.28 | 602 | 299 |[1.92 | 2276 |274 406 | 1.84 | T 28 742
1917 184 | 1.16 | 1.20 | 1.78 | 438 | T 393 | 179 | 126 T 1.46 .50 | 19.30
1918 12 | 6.50 | 2.36 | 4.94 | 1.59 58 | 199 80 | 1.78 424 | 6.39 | 2.84 | 34.13
1919 5.59 | 3.03 | 2.07 | 1.43 |13.70 |10.05 | 283 | 530 | 3.29 921 | 1.62 | 207 | 6019
1920 730 . - . . 7.69 1 46 522 | 249 - 24 162
1921 1.99 | 2.14 | 482 | 7.39 | 225 (1151 | 1.94 32 |3717 34 93 | 348 | 4088
1922 6.19 | 3.66 | 8.07 [ 736 | 5.85 | 2.25 | 279 | 165 99 3.41 | 7.09 99 | 5030
1923 2.89 | 581 | 532 | 633 | 2.81 | 149 | 1.8 | 622 |7 02 32 | 623 | 9.68 | 58.95
1924 3.61 | 7.67 | 2.86 | 6.49 | 494 [302 | 122 | 0 3.16 47 | 111 | 166 | 3621
1925 221 |0 58 78 79 | 3.14 81 | 298 | 211 | 1364 [ 6.52 | 1.55 | 3511
1926 5 46 42 | 690 | 284 | 401 | 499 |29 | 111 59 7.06 | 2.71 | 4.94 | 43.99
1927 85 92 | 316 [ 374 | 1.70 | 581 | 482 | 0 3 33 4 52 87 | 398 | 3370
1928 18 | 405 | 211 | 237 | 135 |6.90 | 220 | 241 | 3.24 47 | 5.67 | 559 | 3658
1929 28 | 177 | 512 | 69 |1078 | 1.20 | 581 | 1.10 45 290 [ 981 | 1.30 | 5003
1930 471 | 2.57 | 2.83 88 [ 3.50 | 215 | 0 2.10 | 453 315 | 4.58 | 309 | 3409
1931 467 | 6.07 | 471 | 111 | 331 |18 | 364 | 365 26 2.71 80 | 7.64 | 40 37
1932 8.87 | 3.98 | 328 | 213 91 | 169 [ 199 | 2212 |8.17 31 | 1.10 | 569 | 40 24
1933 316 | 526 | 1.73 | 281 | 3.30 67 | 251 | 503 | 187 78 | 1.05 | 2.85 | 3102
1934 8.44 | 559 | 419 | 4.46 | 1.28 |0 2.23 56 | 2.34 1.41 | 5.82 | 5.22 | 41.54
1935 311 | 3.50 | 3.37 | 465 |11.25 |15 | 442 | 1.39 | 535 90 | 4.64 | 7.57 | 51.71
1936 73 | 1.37 | 1.36 | 301 | 9.51 18 1262 | 2227 | 567 1.72 | 2.64 | 2.01 | 43.09
1937 3.87 48 | 3.00 77| 0 266 | 216 | 2.27 | 359 5.93 | 3.59 | 3.62 | 31.94
1938 2.24 - . - - . - .95 | 1.46 | 3.55 8 092
1939 4.2 | 451 | 1.65 | 1.02 | 2.62 | 2.22 | 311 | 239 |312 43 | 3.91 | 253 | 3177
1940 2.16 | 3.06 46 | 3.71 | 440 | 9.22 | 394 68 | 2.76 5.07 |25.57 | 7.29 | 68.32
1941 1.71 | 3.67 | 483 | 971 | 389 | 498 | 508 | 1.8 | 4.46 6.43 | 182 | 143 | 49 87
1942 1.08 | 1.87 98 |10.63 48 | 507 | 664 | 2,55 | 222 200 | 253 | 273 | 3. 78
1943 2.74 11 | 287 | 2.44 | 4.44 | 320 | 544 56 | 510 1.79 | 3.17 | 3.58 | 33.24
1944 862 | 2.28 | 2.99 38| 862 | 2217 8o | 367 | 210 60 | 419 | 614 | 4256
1945 225 | 377 | 388 | 699 | 328 | 45 | 206 [1287 | 1.9 3.60 80 | 222 | 48.12
1946 347 | 6.04 | 661 | 390 | 721 | 425 | 594 | 1.69 | 446 431 | 9.47 | 1.73 | 59.08
1947 361 | 1.09 | 138 70 | 6.42 .98 65 . 87 80 | 3.06 19.56%/
1948 . 2.06 .85 [ 158 | 200 |0 1.20 | 1.09 | 3.05 10 4 1.45 | 13 382/
1949 472 | 6.11 | 3.16 | 5.70 84 - 260 | 249 | 3099 6.31 22 | 460 | 40 74%
1950 261 | 415 | 1.26 | 717 | 3.95 | 8.09 | 2.37 93 | 478 26 72 | 1.90 | 38 19
Average: 3.06 | 3.21 | 3.20 | 390 | 492 [ 294 [ 293 [ 264 | 201 3.27 | 3.70 | 3.85 | 37.05
-2/ Incomplete * Estimate.



Inches
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FIGURE 2.-Average monthly precipitation ot Hempstead , Tex.

RELATION OF THE GEOLOGY TO THE OCCURRENCE OF GROUND WATER

The rocks in Waller County, both at the surface and those penetrated by the drill, are of
sedimentary origin and of Quaternary and Tertiary age. They consist primarily of clay, gumbo,
sandy clay, and sand and are generally red. buff. or gray in color. The rocks crop out in
belts roughly parallel to the Gulf of Mexico (fig. 3), and dip southeastward toward the Gulf
at an angle slightly greater than the slope of the land. Therefore, in going from southeast
to northwest the outcrops of progressively older formations are encountered. and the rocks
lowest in the geologic column have the highest topographic exposure. The rocks within 2,000
feet of the surface dip about 20 feet per mile, although salt domes locally modify the dip
of the deeper of these formations. 'Cap rock” of the Brookshire salt dome was encountered
in wells G-4 and G-5 at 2,569 and 2,432 feet. respectively, but at those depths the salt domes
have only a minor effect on the dip of the overlying fresh-water sands

Pemmeable sands interbedded with relatively impermeable clays dip toward the coast and
form ideal recharge areas for artesian reservoirs. Water enters a given sand bed at the out-
crop in a relatively higher inland part of the county and moves slowly through the sand down

the dip toward the Gulf. In the low areas along the Brazos River, some of the artesian wells
flow.

The Catahoula sandstone, which crops out in a narrow belt about 15 miles north of Waller
County in Washington and Crimes Counties, is believed to be the oldest and lowest formation
beneath Waller County that offers possibilities for ground-water development. Electric logs
of oil tests (figs. 4 and 5) suggest that potable water may be obtained at a maximum depth of
2,400 feet. The contacts between the various formations underlying Waller County are not
sufficiently characteristic or distinctive for positive identification in electric logs, but
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it is believed that the deeper sands or sandstones indicated by the electric logs are mainly in
the upper part of the Catahoula sandstone. Records of water wells in Waller County indicate that
these sands have not been tested. It is believed that the Catahoula sandstone may be as much as

2,000 feet thick in Waller County.

The Oakville sandstone and the Lagarto clay which overlie the Catahoula sandstone, crop out
over most of Washington County and in a narrow belt parallel to the Brazos River in Waller County.
The combined section, composed of clay, sandy clay, and sand, is probably about 1,700 feet thick.
The upper part is predominantly clay but contains several thick sandy zones. The lower part con-
tains less clay and a greater percentage of sand.

The sands of the Oakville and Lagarto formations yield moderately large supplies of water to
wells throughout the county. Along the Brazos River in the northern part of the county wells A-1,
C-9, C 10, C-11, and C-12 which range in depth from 324 to 430 feet, yield small quantities of
water from sands of the Oakville and Lagarto by natural flow Well A-1 had an estimated flow of 5
gallons a minute on October 12, 1950, and the water level, when the well was shut in, was 3 feet
above the land surface. Wells C-9 and C-10 flowed 5 and 19 gallons a minute, respectively, on
October 13, 1950, and the static water levels in the wells were 11.0 and 12.5 feet. respectively,
above the land surface.

The water from shallow wells in the Oakville and Lagarto formations is rather hard but other-
wise is of good quality. Wells A-1, C-9, C-10,-and C-11 yield water that has an average hardness
of about 200 parts per million and dissolved solids of about 390 parts per million (table 9).
Deeper wells to the Oakville and Lagarto formations yield softer water. For example, water samples
from wells C-21 and D-24, 745 feet and 576 feet deep, had hardnesses of 100 and 46 parts per million,
respectively

The Willis sand, which lies unconformably on the Lagarto clay, crops out in the northern part
of the county. Its maximum estimated thickness is about 400 feet as indicated by electric logs
of wells in the. southern part of the county. It consists predominantly of red sand and sandy clay,
although gravel is generally found near the base. The formation yields large quantities of good
water to irrigation wells in the southeastern part of the county. Small quantities are obtained
from shallow domestic wells in the outcrop area.

Water from the Willis sand is of good quality throughout Waller County. The average dis-
solved-solids content of the water from six wells in the northeastern part of the county was
about 184 parts per million and the hardness, about 50 parts per million.

The Lissie formation which overlies the Willis sand crops out in an irregular belt which
extends the length of Waller County from north to south. It is about 400 feet thick in the
southern part of the county The Lissie formation consists principally of sand and sandy clay
and is generally finer in texture than the Willis sand. The Lissie formation furnishes water
to domestic wells and also contributes to many of the rice irrigation wells that tap the Willis
sand and Oakville and Lagarto formations in the southeastern part of the county.

Water from the Lissie formation is rather hard especially from wells 100 feet or less in
depth. Dissolved solids in the water from six wells averaged about 327 parts per million and the
hardness averaged about 185 parts per million.

The Beaumont clay lies unconformably on the Willis sand and crops out in Waller County in a
belt 1 to 4 miles wide parallel to the Brazos River. It is about 50 feet thick in the southern
part of the county and is characterized by poorly bedded clay and lentils of fine-grained sand.

Only small supplies for domestic use are obtained from shallow wells in the Beaumont clay in
Waller County
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Recent alluvium lies unconformably on the Beaumont clay and, in the northwestemmost part of
the county, on the Lagarto clay. The alluvium along the Brazos River in Waller County is several
miles wide and about 30 feet thick. It consists chiefly of clay, sandy clay, and lentils of fine-
grained sand. Only a few small domestic supplies are obtained from wells in the alluvium.

UTILIZATION OF WATER FROM WELLS

The estimated daily withdrawal of ground water in Waller County in 1950 was about 38,000,000
gallons. The following table shows how the ground water was used.

Table 3.- Estimated utilization of ground water in Waller County in 1950

Gallons a day
EETEBation! .. siesssiannsanson it onispeosesssauane Y T e L 33,700,000
Industrial
Recycling plant, Humble Oil & Refining Co. ................... 3,025,000
Municipal
Brookshire:;suivs o5 sasesss 6isessesas s iamasassses e e . 35,000
Hempstead ........... R e AR A A A RS B e e AT el 100,000
Prairie View .....cocevueues S S T R R e e e e 300,000
DR T e aera ptathaler s /ate ol pralen e e R SR 700,000
37,860,000
IRRIGATION

About nine-tenths percent of the water pumped from wells in Waller County is used for the
irrigation of the rice fields in the southeastern part of the county, which forms about one-third
of a large area known as the Katy rice area. For purposes of comparison, the pumpage is given as
an average daily withdrawal during the entire year, although all the water is actually pumped during
the growing season, May to September, inclusive. The daily pumpage during the growing season 1s
therefore much greater than that shown in table 3.

The estimate of withdrawal of water for irrigation is based on studies of the Katy area in
connection with investigations of the water resources of the Houston district. It was observed by
Lang (1946, p. 15) that the average duty of water, or the number of acre-feet of water (pumpage
plus rainfall) needed to produce an acre of rice, was about 3.6 feet. According to the records
of the American Rice Growers Association and the average rainfall in the Houston area as reported
for several stations by the U. S. Weather Bureau, the rainfall plus pumpage for 14 years ranged
from 3.1 to 4.3 acre-feet per acre and the average was about 3.6 acre-feet per acre. (Lang and
Winslow, 1950, p. 25). Figure 6 shows the pumpage-rainfall relationship in the Katy area for
the growing seasons 1940-50.
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The number of acres planted in rice in Wallei County has steadily increased from 75 acres in
1907 to about 16,000 acres in 1950. The number of irrigation wells and the volume of water pumped
have increased accordingly (fig. 7).

New land may be planted in rice for 2 or 3 years consecutively; afterward the land is planted
only once every 3 years. The site of each well is usually selected so that the well can be used
for irrigation of three or four separate tracts, to permit proper rotation of planting. This tends
to limit the number of wells in the Katy area and also provides protection ag"‘minst overdevelopment
in local areas.

Estimated as a proportional part of the Katy rice area as a whole, the daily average pumpage
in Waller County for 1949 and for 1950 was about 33,700,000 gallons (38,000 acre-feet per year);
for the unusually dry season of 1948, the daily pumpage was about 40 million gallons (45,000 acre-
feet per year). Although the estimates may not be quite correct, they are believed to be sufficiently
accurate for use in studying the effects of pumping upon the depths to water in wells.

Water levels in wells decline rapidly as a result of heavy pumping during the growing season,
but recovery is almost complete before the next growing period. In the period 1942-51 the decline
in nine observation wells ranged from 0.8 foot to 1.4 feet per year. Figure 8 shows the approxi-
mate altitude of water levels in wells in the spring of 1942 and again in the spring of 1951.

The contours are based on altitudes of wells interpolated from a topographic map of the Buffalo
Bayou Flood Control Drainage Basin prepared by the Corps of Engineers, U. S. Armmy, and on depth-
to-water measurements.

About 60 irrigation wells were in operation in Waller County in 1950. The wells range in
depth from about 200 feet to about 1,600 feet. Most of the wells are “gravel-walled.” Slotted
pipe is generally used as screen and in many wells all the sands are screened.

The discharges of 12 irrigation wells, measured during the investigation, are shown in table
4. ‘The average discharge of these wells at the time of measurement was about 1,500 gallons a
minute .

Table 4.- Discharge and drawdown measurements, Katy area

a
Well | Discharge Pumping level Static level_/ Specific capacity Date
(gpm) (feet gelow (feet below (gallons a minute
measuring point) | measuring point) |per foot of drawdown)

C-31| 1,540 62.2 36.8 60.6 Aug. 22,1949
F-12 | 2,420 June 29, 1950
F-17 | 1,400 148.2 65.0 16.8 May 23, 1951
F-18 | 2,000 Aug. 22, 1949
F-26 | 1,230 June 29, 1950
F-31| 1,880 June 29, 1950
F-43 480 120.3 72.4 10.0 Aug. 22, 1949
H-11| 1,700 June 29, 1950
H-19 | 1,600 May 23, 1951
H-20 | 1,250 June 19, ‘1951
H-22 850 May 22, 1951
H-33| 1,920 Aug. 22, 1951

_a/ Measured in the spring of the year.

Wells in the Katy area draw water from the Oakville and Lagarto formations, the Willis sand,
and the Lissie formation. Most of the wells draw from more than one formation; however, a few
of the wells draw only from the [issie formation.
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In general the water is chemically suitable for irrigation. Some variations (see table 9)
in the chemical content of the water may be ascribed in part to the depths at which the water is
taken

INDUSTRIAL

The only industry in Waller County that uses large quantities of ground water is the Humble
0il and Refining Co.’s recycling plant near Katy. Approximately 3,000,000 gallons a day is pumped
from the seven wells (H-12, H-13, H-14 H-15, H-16 H-17, and H-18) at the plant. These wells
range in depth from 808 feet to 871 feet. The tops of the screens in wells H-12, H-13, H-14, and
H-15 range in depth from 557 to 652 feet. These wells probably obtain water only from the Willis
sand. In the other wells (H-16, H-17, and H-18) all sands are screened and the water is drawn from
both the Willis sand and sands in the Lissie formation

~ The Shell Pipeline Co. has one well (H-8) at its plant, and the Texas and New Mexico Pipeline
Co has one well (H-36) at its plant. Neither of these plants uses a large quantity of ground water.

PUBLIC SUPPLIES

The city of Hempstead obtains water from two wells (C-21 and C-22), 745 feet and 868 feet
deep, respectively The deeper well is leased to the Houston and Texas Central Railroad and 1is
used by the city only in emergencies. The city used an average of 114,000 gallons a day during
the month of July 1949. The water from these wells is drawn from sands in the Oakville and
Lagarto formations.

Three wells (D-23, D-24, and D-25) at Prairie View College which are about 600 feet deep, are
reported to yield about 300,000 galions a day. These wells draw from the Qakville and Lagarto for-
mations

The city of Brookshire has two wells (H-29 and H-37), 147 and 297 feet deep, respectively.
Well H-29 is used only as a stand-by source. Well H-37 reportedly has a specific capacity of 5.2
gallons a minute per foot of drawdown and is pumped at the rate of about 35 000 gallons a day
The water probably comes from sands in the Lissie formation

DOMESTIC AND STOCK

Several flowing wells (A-1, C-9, C-10, C-11, and C-12) in the northeastern part of the county,
which range in depth from 324 feet to 430 feet, flow 5 to 19 gallons a minute. These wells obtain
water from sands in the Oakville and Lagarto formations

Shallow wells in the outcrop areas of the Pleistocene and Recent alluvium, Beaumont clay
Willis sand, and Lissie formation furnish small amounts of water for domestic and stock purposes
Some of these shallow wells penetrate only a few feet of the water-bearing material and are not
dependable during droughts.
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SURFACE-WATER SUPPLY IN WALLER COUNTY

One of the largest rivers in Texas, the Brazos, forms the western boundary of Waller County.
The Brazos and its tributaries drain more than half the county, small tributary streams of the
San Jacinto River and Buffalo Bayou drain the eastern part of the county.

Records of the daily flow of the Brazos River near Hempstead have been obtained since October
1938. Records of the daily flow near San Felipe were obtained from December 1938 to September 1945,
but gage-height records only have been obtained since October 1945. The flow has been measured at
Richmond, about 100 miles downstream from the Hempstead gaging station, for more than 30 years,
January 1903 to June 1906 and October 1922 to the present. The average flow at Richmond for the
period 1939-50, including the diversions above Richmond into the American and Richmond irrigation
canals, was B percent greater than the average flow for that perind at Hempstead.

The following table summarizes the runoff at the Hempstead gaging station.

Table 5.- Brazos River near hemps:ead, Tex., 1939-50

(Drainage ‘area 42,670 square miles, of which
) 9,240 square miles is probably noncontributing)
Runoff in acre-feet*

Calendar Daily runoff Monthly runoff Annual
year Maximum Minimom Average Maximum Minimum runoff
1939 100, 200 516 5,546 606,200 24,850 2, 024,000
1940 230, 100 593 18,850 2,426,000 23,750 6,901,000
1941 125, 200 3,412 30,620 2,125,000 132,800 11, 180, 000
1942 176,700 1,646 21,880 2,121,000 75,740 7,985,000
1943 32,530 781 5,375 300,900 37,530 1,962,000
1944 214,200 1,232 22,490 2,837,000 70,830 8,230,000
1945 206,300 2,817 25,840 2,550,000 123,100 9,436,000
1946 152, 300 1,894 21,240 1,586,000 83,120 7,754,000
1947 110,900 1,194 12,590 1,009,000 . 140 4,596,000
1948 45,220 664 4,427 300,900 23,770 1,621,000
1949 100, 400 889 11,060 794,900 75,790 4,038,000
1950 94,610 863 9,673 778,700 36,100 3,531,000
Average 15,800 5,773,000

* An acre-foot is the quantity of water required to cover 1 acre to a depth of 1 foot and is equal to
325,829 gallons

No continuous records of flow have been obtained on any of the smaller streams in the county;
however, records on the San Jacinto River and Buffalo Bayou at downstream gaging stations outside
the county indicate that during drought periods the flows drop to small quantities.

The records indicate that there is an abundant supply of water available in the Brazos River,
but that storage of flood water is necessary if large, continuous supplies are to be obtained.
There are no authorized permits for diversion of Brazos River water in Waller County. Uses of
water downstream from Waller County have sometimes exceeded the low flows in the past.

The low flow in the Brazos River in the vicinity of Waller County has been greatly affected
by release from the Possum Kingdom Reservoir near Graford, since completion of the Possum Kingdom
Dam in March 1941. The capacity of the Possum Kingdom Reservoir is 724,700 acre-feet. The low
flow will be affected further by operation of the Whitney Reservoir near Whitney, which was com-
pleted in 1951. The capacity of the Whitney Reservoir is 2,017,500 acre-feet.
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Records of stream flow have been collected by the U. S. Geological Survey in cooperation
with the Texas Board of Water Engineers and the Corps of Engineers, U. S. Army. They are
published in the Geological Survey’s annual series of water-supply papers entitled “Surface
water supply of the United States”, which can be purchased from the Superintendent of Docu-
ments, Washington, D. C. Copies of those records can be obtained at the Austin and Houston
offices of the U. S. Geological Survey and at the Texas Board of Water Engineers, Austin.

QUALITY OF SURFACE WATER

Records of the chemical quality of the Brazos River at the Possum Kingdom Reservoir, at
Whitney, and at Richmond have been published in the annual water-supply papers of the Geologi-
cal Survey entitled "Quality of surface waters of the United States”, and in duplicated publi-
cations of the Texas Board of Water Engineers. Analyses of surface water in Waller County are
not available, but the records obtained at Richmond indicate that the Brazos River bordering
Waller County contains water suitable for public water supply and many industrial purposes.
However, the quality of water in the river varies widely, depending on the stage of the river.
Most of the time the chloride content, for example, could be expected to be less than 100
parts per million, but during protracted droughts the chloride might reach 500 or 600 parts
per million. Other constituents might be expected to vary somewhat less than the chloride.
When the Whitney Reservoir is filled it is probable that the maximum chloride content of
water downstream probably will not exceed 250 to 300 parts per million.



18
REFERENCES

DUESSEN, ALEXANDER, 1914, Geology and underground water of the southeast part of the Texas
Coastal Plain: U. S. Geol. Survey Water-Supply Paper 335, 365 pp., 9 pl.

LANG, J. W., 1946, Ground-water resources of the Houston district, Tex., Progress report for
1946: Texas Board of Water Engs., 48 pp., 14 figs.

LANG, J. W., and WINSLOW, A. G., 1950, Geology and ground-water resources of the Houston
district, Tex.: Texas Board of Water Engs., Bull. 5001, 51 pp., 3 pls., 15 figs.

SELLARDS, E. H., ADKINS, W. S., and PLUMMERy, F. B., 1932,The geology of Texas: Texas
Univ. Bull. 3232, vol. 1, Stratigraphy, 1007 pp.

SUNDSTROM, R. W., HASTINGS, W. W., and BROADHURST, W. L., 1948, Public water supplies
in eastern Texas: U. S. Geol. Survey Water-Supply Paper 1047, 285 pp.

TAYLOR, T. U., 1907, Underground water of the Coastal Plain of Texas: U. S. Geol. Survey Water-Supply
Paper 190, 73 pp., 3 pl.

TURNER, S. F., and LIVINGSTON, PENN P., 1939, Records of wells, drillers’ logs, water analyses,
and map showing location of wells in Waller County: Texas Board of Water Engs., 20 pp., 1 map.



19

jgmayjIon
s‘a [ i) LEGT ye-/v| ¥ £6 LEG6T Jyoquy 4 juvasng ‘g ‘g sayr® K0T | 11-d
aswayjron
‘peaog s'a H'd 6v61 ‘01 4AuwN L'1T- 01 Sg y¥61| surdBoag ‘r "M sutifoag 'I "M saftm %6 | 01-6
qseaylI0W
*fng s'a A°D B¥61 'ET "AON I T 9g 144 == qarug "D ‘M yarug "D ‘M saftw 6| G-4
‘3993 061 ©°3 0§ Woiy uLLIdg s'a a‘r SY61 sL-/v| ¥ 061 GY6T|33vyautag “f A som ey duaa] Top 8-9
unno-—nhaﬂ
‘3803 [To uw 03 [am Ayddng pul v gv6r ‘T 220 ootr-/% ¥ 09¥ 8v61 uogaaaind "1 isyanyg U0y -- seytm %g|