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FOREWORD

This report is ccncerned with the water féscuices of Gregg
County, Texas, particularly the grbund-water'reéoufées. 'It is based
on an investigatIOn made between Aﬁguét 1941 and January 1942 by
the Texas State Board of Water Engineers in cooperaticn wiﬁh the
Geological Survey, United States Departmént of the Interior. It
includes a secéticn on surface water évailable in the county from the
Sebine River and its tributaries] ccnsisting essentially of analyces
of run-off based on measurements of the rivef discharge made in co-
operation with the 3eclogical Survey at gaging stations near Longview

and Gladewater.
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Water resources of Gregg County, Texas

By

W. L. Broadhurst

June 1945

INTRODUCTION

Location and extent of area

. Gregg County is in the timber and o0il belt of northeast Texas. It is bcunded
on the north by Upshur County, on the east by Harrison County, on the south by Rusk
County, end on the west by Smith Countys. The land surface is gently rolling to
somewhat hilly and in ¢eneral rises from east to west. The minimum elevaticn is
about 250 feet above sea level; maximum about 550 feet. The county has an area of
312 square miles,and according to the 1940 census, had a population of 58,027,
an average of 186 persons per square miles The principal cities and their pOpula-
ticns in 1940 are: Longview (county seat) 13,758; Kilzere, 6,708; Gladewater,
4,454; and Greggton, 2,000.

Economic development

The economic development of Greggz County is diversified. The county is in
the heart of the East Texas 0il field and in 1940 produced 77,156,000 barrels of
0il from approximately 14,000 wells. The timber, consisting cf lcblolly,short-leaf
ysllow pine, and hardwood, supports a thriving lumber industry. Farming is prac-
ticed throughcut the county, the principal farm crops bsing cotton, corn, grain-
sorghums, peanuts, and sweet and irish potatoés. Beef cattlz and hogs comprise
the principal livestcck raised for market. )

Precipitaticn

According to reccrds of the United States Wecther Bureau the average annual
precipitation at Longview during 53 years was 42.87 inches. In general the pre-
cipltation is highest in the wintar and spring and lowest in the summer. Amcng
the wettsst years were 1890 with 60.92 inches; 1905 with 63.30 inches; 1919 with
56.13 inches; 1941 with 55.34 inches; and 1944 with 71.08 inches. The driest years
include 1909 and 1910 with an avereges of 32.11 inches; 1917 with 29.28 inches; :
1923, 1924, and 1925 with an avarage of 33.74 inches; and 1936 with 29.53 inches.
The. table on the following pages gives the U. S. Weather Bur2au records of preci-
pitaticn at Longvipw by months-
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Preciritaticn in inches, 1889 tc¢ 1944 at Lengview, Texas

Year  Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nc¥. Dec. Annual

1889 6.55 3.95 2.65 6.70 3.32 12.31 2.66 0.62 4.71 0.60 9.55 0.00 53.62
1890 5.59 12.85 4.67 8.00 5.43 3.04 2.42 0.41 3.87 6.50 3.79 4.35 60.92
1891 9.74 2.52 3.56 5.14 2.82 4.43 3.89 0.42 3.04 0.15 4.49 4.60 44.80
1892 4.21 3.12 4.06 3.74 3.97 6.77 2.27 5.03 1.97 3.20 6.15 5.27 49.86
1893 0.38 1.82 2.82 1.67 6.67 2.64 0.90 3.81 4.20 1l.46 6.42 2.62 35.47
1894 4.44 3,40 7.07 4.25 1.24  2.62 5.50 6.34 2.06 0.21 1.60 3.66 42.39
1895 7.44 1.84¢ 3.92 1.49 8.09 10.76 5.70 1.43 0.01 3.59 2.66 3.26 50.19
1896  8.18 5.22 2.82 2.09 2.42 3.41 3.78 1.08 3.30 6.66 2.15 2.55 43.66
1897 . 5.19 030 10.31 4.6l 6.76 3.89 3.03 1.70 2.16 2.39 1.93 7.02 49.29
1898 ° 9.42 2.86 3.30 1.24 1.69 5.21 1.17 3.01 3.77 1.94 3.60 2.55 39.76
1899 ° 4.09 1l.40 1.64 5.69 6.87 4.94 1.8l 0.83 0.43 5.60 1.86 4.20 39.36
1900 3439 3.05 7.37 6.60 5,98 3.27 3.13 1.28 5.01 3.78 1.48 2.0l 46.35
1901 3.30 4.01 4.00 3.52 5.55 1.97 3.55 1.47 6.12 3.74 4.84 2.79 44.86
1902 2.52 2.63 3.59 3.44 2.03 4.50 7.83 0.09 5 05 2.53 10.71 4.00 48.92
1903 1.12 9,24 3.62 0.52 3.57 3.80 5.90 2.18 1l.14 3.19 0.65 2.73 37.76
1904 .47 2,92 2,04 6.23 4.82 6.55 4.67 2.28 2,37 0.22 2.30 5.80 40.67
1905 4.04 2.33 6.00 8.00 7.59 8:51 8.03 0.40 2.08 1.80 5.56 8.96 63.30
1906 2.52 2.28 7.91 1.51 3.44 3.60 5.88 5.17 3.47 4.23 1.34 7.03 48.38
1907 2.23 2.67 4.10 5.71 7.59 0.68 2.68 1.15 0.13 4.09 10.89 2 67 45.59
1908 2.57 5.79 2.62 4.96 10.30 2.05 2.46 3.52 3.86 0.14 1.91 3.02 43.20
1909 0.45 3.74 2.18 2.49 1.85 2.41 1.45 2.15 1.46 3.25 2.30 7.38 32.11
1910 1.76 3.99 1.67 4.89 5.93 1.89 2,41 0.72 0.71 1.09 1l.88 5.17 32.11
1911 0.45 6.13 2.22 7.96 1.77 0.42 6.08 5.90 0.55 1.60 2.92 6.35 42.35
1912 2.31 2.03 8.08 6.57 2.02 4.35 2,11 15.28 0.26 0.8l 1.26 4.32 49.40
1913 2.83 4.16 4.93 4.56 2.75 2.89 3.32 0.22 11.96 8.36 1.19 7.53 54.70
1914 1.79 3.88 4.67 5.29 6.10 0.09 1.19 931 1.62 1.56 4.75 9.16 49.41
1915 4.09 3.56 3.60 3.99 1l.44 4.70 1.75 11.41 0.92 1.19 4.45 2.26 43.36
1916 5.64 0.18 1.22 5.80 5.34 3:31 2.13 0.92 2.66. 3.35 3.69 1.67 35.91
1917 3.70 2.82 3.51 3.25 2.01 0.82 7.51 0.80 1.26 0.30° 2.02 1.28 29.28
1918 3.12 0.67 2.00 7.64 1.28 2.43 0.,10 2.84¢ 2.79 2.56 6.67 2.04 34.14
1919 3.80 3.33 3.83 3.45 3.25 6.34 5.68 4.58  2.19 12,97 5.68 1.03 56.13
1920 5.27 1.91 4.87 4.09 5.75 4.07 4.51 5.28 1l.41 4.71 4.53 3.75 50.15
1921 3.11 2.03 2.73 6.92 2.33 9.37 3.80 1.07 2.28 1.71 2.77 4.10 42.22
1922 4.49 5.96 8.71 8.40 3.33 2.77 3.82 3.66 0.45 0.67 2.60 1.12 45.98
1923 3.19 5.71 2.06 4.14 1.63 2.34 0.81 T 1.07 2.76 2.03 7.78 33.52
1924 5.12 3.50 3.40 3.37 7.64 0.67 0.00 0.90 1.52 0.50 2.53 4.32 33.47
1925 4.83 1.47 2.61 2.16 2.65 0.30 4.76 0.68 2.40 5.25 7.03 0.10 34.24
1926 4.04 0.74 9.42 2.70 3.43 3.56 4.69 1.11 1.8 1.38 1.59 8.30 42,44



-4 -

Precipitaticn in inches, 1889 tc 1944 at Longview, Texas
(continued)

Year Jan. Feb, Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec. Annua.

1927 2.09 4.09 5.96 8.74 3.68 4.02 4.81 0.93 2.06 3.55 1.00 0.75 41.68
1928 1.10 2.50 3.30 7.0 1l.25 3.90 2.24 0.00 0.75 4.90 1.95 7.20 36.14
1929 4.66 1.85 3.92 5.12 6.55 3.05 0.72 0.63 3.09 2.13 4.83 3.61 40.16
1230 393 5.28 2.25 1l.40 9.23 0.86 0.08 1.46 1.51 7.18 5.73 3.58 42.49
1931 2:70 5.19 3.33 2.73 1l.14 1.01 5.88 2.86 0.02 2.96 6.28 10.38 44.48
1932 9.63 6.74 4.01 2.51 1.86 3.67 0.94 0.71 1.46 1.23 3.51 6.16 42.43
1933 4.65 2.54 4.92 4.77 5.21 0.16 10.55 2.80 2.53 1.30 1l.09 6.19 46.71
1934 3455 2.74 7.30 5.50 1.67 0.71 1.61 0.72 2.06 0.29 5.82 2.84 34.81
1935 283 3.88 4435 3.77 7.06 5.22 0.45 1.69 3.64 8.31 3.98 4.67 49.85
1936 0.60 0.40 1.05 1.27 7.29 0.47 7.47 1.05 1.04 2.21 2.18 4.50 29.53
1937 9.72 2,00 4.92 4.44 0.92 3.90 2.80 5.60 0,00 3.37 3.53 7.19 48.39
1938 3495 155 1.96 3.72 2.63 4.49 3.73 2.27 1.34 0.70 6.15 2.99 35.48
1939 7:46 7434 1.19 1.85 4294 2.69 1l.01 2.03 0.07 1.19 4.23 2.92 36.92
1940 1.32 3.51 4.83 5.47 4.19 4.15 2.48 3.73 1.15 2.42 8.96 7.94 50.15
1941 3.04 3.30 4.62 6.48 5.68 7.66 4.07 2.8l 4.15 5.27 3.67 4.59 55.24
1942 2426 0.81 3.50 8,62 4¢02 a=== 4.05 8.71 3.10 1.35 1li03 ——mme ———e-
1943 -——= ~—=- 2.80 1.68 6228 1.45 0.65 1.16 4.51 3.63 079 4.:45 ~oee--
1944 575 7.44 5433 12.82 16.43 2.62 0.01 2.79 0.60 0.58 6.08 10.63 71.08
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GROUND WATER
OCCURRENCE AND MOVIMENT OF GROUND WATER

For discussions of the funiamental principles of the occurrence and movement
of ground water, the reader is referred to papers by Meinzer and Wenzel ;/ ’

Ground water is derived chiefly from water that falls as rain and snow. A
part of the precipitation runs off in strsams, a part is returned to the atmosphere
by evaporaticn and transpiration through trees and oth=r plants, and a part sinks
tc the zone c¢f saturction in which the interstitial openings in the rocks are
filled with water.

In most places ground water is slcwly but steadily moving under the influence
of gravity from areas of intaks tcvard areas of discharge. In the more permeable
rocke, such as coarse-grained sand, gravel, and peorous limestone, the water mcves
with ccmparative freedom, although the movement is v=ry slow. Such rocks are
capable of yielding abun’ant supplies of water to wells. In less permeable rocks,
such as shale or clay, mclecular attraction and surface tension retard the move-
ment of the water which may be almost infinitely slow. Such rocks yield little or
no watser to wells.

At the outcrop of water-b=aring beds, the water is usually unconfined and do-s
not rise in wells abovs the watoer table which is the u»per surface of the zone cf
saturation and the level at which ths watsr is first snccuntered.

The water table is nct a level surfacej it usually slopes in about the same
direction as the slope c¢f the land surface. It is generally high under areas of
ground-water intake and low under areas of ground-weter discharge. The land sur-
face in places is lower than the water table in adjacent arsas and in such locali-
ties scme of the ground watsr smerges as springs. In some locslities perched water
accumulates above the main zons of saturation, especially during the winter and
spring when the rates of svaporation and transpiration are low. Such supplies are
usually small and are not dependable.

;/ Solnzer,. € R, Theo-cecurrenss of greund wolor in th: Uni%:d S%-tus: U. C.
G30l. Survey Water-Supply Papar 483, 1923; Outline of ground-water hydrology: U. S.
Geol. Survey Water-Supply Paper 494, 1923; Outline of methods for estimating ground-
water supplies: U. S. Geol. Survey Water-Supply Paper 638C, pp. 99-144, 1931.

Meinzer, O. E., and Wenzel, L. K., Physics of the Earth: vol. 9, Hydrology,
pp. 385478, McGraw-Hill, 1942,

Wenzel, L. K., Method for determining permeability of water-mearing materials:
U. S. Geole Survey Water-Supply Paper 887, 1942.
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In areas down the dip of the water-bearing beds where the rocks are under
cover and are confined between relatively impermeable strata, the water is usually
under artesian pressure and will rise in wells abcve the level at which it is
first encountered. If the altitude to which the water will rise is greater than
the altitude of the land surface, flowing wells may be obtained.

The rteks underlying Gregs County to deoths of abcut 1,000 feet consist
chiefly of clays and shales intsrbedded with sands. The beds are inclined, the
dip being westward and northws+tward toward the center of the East Texas syncline.
The general slope of the land surface, however, is in the opposite direction or
toward the east and scutheast. Hence, althoush artesian conditions are believed
to occur at moderate depths in most parts of the county, in general they are not
faverable for producing flowing wells; the land surface in most places is higher
than the outcrops of the undsrlying artesian beds,

All wells are subject to water-l-vel fluctuates of varying magnitude. These
fluctuations are due tc¢ many different causes, but mest of them are a manifes-~
tation of a change in the ratio between the rate of ground-water intake cr re-
charge and the rate of loss or discharge. Most water~-table wells are supplied
in part frem intake areas close at hand and respond with a moderate lag tc changes
in rainfall. In very shallow wells the water level may rise several feet after
heavy rains and decline until the wells 30 dry during prclenged drcughts. Arte-
sian wells that draw from sand or sandstone at ccnsiderable distances from the
outcrops of the water-bearing beds seldom are affected by scase¢nal Oor annual
differences in rainfall, although they may respond somswhat to the effect cof a
geries of wet ur dry ysars. Fluctuaticns of artesian pressure in such wells
and the accompanying rise and decline in water levels ares usually dus tc¢ with-
drawals of ground water from the well 1itsclf or frcm othsr walls.

When a well is pumped the watsr level in the well declines and a hydraulic
gradient is developed toward ths well from all directions. This hydraulic gradient
causes watar to flow toward the well. Within limits the rate at which water will
enter a well varies directly with the amount the water leval is lowered. For
sxample, if a pumped well in fairly permeable material will yield 200 gallons a
minute when the water lavel is lowered 27 fee$, it will yield about 130 gallons
a minutz when the wster level is lowered 10 fzet. This ratio betwsen the draw-
down and the yield of the well is called the specific capacity and may be expressed
as yield in gallons a minute per foot of draw-down.

Heavy withdrawals of ground water are surc t¢ be accomvanied by a general
lowering of the water table or artesian pressurzs, a cone of depression gradually
spreading in all directicns from the center of pumping until lerge arcas may be
affected. Howsver, this is usually considered not very serious unless the rate
of dacline persists without a corrssponding increase in the rate of pumping or
unless the trend is such as to indicate that the sands may become unwatered or
ths numping 1ift may evantually exceed the eccnomic limit. In soms arcas beds
carrying fresh watsr arz overlain or underlain by beds carrying salty water and
axcessive pumping may lead tc the invasion of salt water intc the walls.
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GEOLOGIC FOR:ATIONS AND THZIR WATER-B-RING PROFTRTIZS

Mcst ¢f the infcrmation given in this secticn eof the report 1s based on field
investigations by ths writer, maps ccmpiled by the Federal Geclogical Survey and
the East Texas Geological Society, and Bulletin 3232 of Th> University of Texas 2/
tc which the resader is referred for more detailed descriptions of the rock forma-
ticns.

Gregg County lies in the Gulf Ccastal Plain ¢f northeastern Texas. It is on
tho west flank of the Sabine uplift and extands westward into the East Texas syne
cline. Except for thin deposits ¢f alluvium and terrace silts and sands of
QuaternaTy age,all the rocks that crop out in thas county belong tc the Eocene
sariss of Tertiary age. Ths outcropping fcermations or groups of fcrmaticns, from
older to younger, arc as fcllows: Wilcox grcup (undifferentiated), and the
Carrizo send and Mcunt Selman fcermation (including ths Reklaw and Queen City sand
mombers) of the Claibcrne <group. Ths Wilcox group is undarlain by the Midway
group of the Paleoccne series and by rocks of Cr:tacecus age. These older rocks
dc not appear at the surface in Gregg County but crop cut on the opposite side
of the East Texas syncline in Hopkins, Hunt, Kaufrian, and other Counties.

The nrincipal ground-water reserveirs in Gregg Ycunty cccur in sands of the
Wilcox group,in the Carrizc sand, and in the Queen City sand membsr of the Mount
Selman formaticn.,

The rocks underlying the county ars bri:fly discussed below in the order cf
age from clder to younger.

Cretaceous systam

Uvoner Cretaceous (Gulf series)

The Upper Cretacecus rocks in northeast Texas censist of shals, marl, chalk,
limestone, and sand and havs baen divided intec the follcwing formations or groups
of fcrmations which from cldest to youngest are: the Wecodbine sand, Eagle Ford
shale, Austin chalk, Tsylor marl, and Navarro griup.

The Woodbine ssnd, the scurce of most of the oil that is being produced in
the East Texas field, is 3,000 feet cr mors below sea level in Gregg County and
yislds salty water. The Eagle Ford shale, Austin chalk, and Taylor marl are also
very deeo and probably contain salty water. The Navarro group, -comprising the
uppermost rocks ¢f the Gulf serizs, has been divided intc four formations which
in ascending order are the Neylandville marl, Racatoch sand, Corsicana marl, and
Komp clay.

According to interpretation of elecotrical logs of c¢il tssts, the Nacatoch
sand is encountered about 1,800 to 2,000 feet below the land surface in Gregg
Ccunty and averages about 100 feet in thiekness. No analysss cf watzr from the
Nacatoch sand in the county ar: available, but the elactrical logs indicate that
the water is salty. Moreovsr, the sand is known to yield brackish and salty
watar at shallower depths n2ar ths outcreps in Bewie, Titus, Franklin, Hopkins,
and other Counties.

2/ Sellards, E. H., Adkins. W. S., and Plummer, F. B., Ths geology of Texas:
vols 1, Stratigraphy, Texas Univ. Bull 3232, pp. 480-665, 1932.






























































































































