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GROUND-WATER RESOURCES OF

JASPER AND NEWTON COUNTTES, TEXAS

ABSTRACT

Large quantities of fresh water are present in the aquifers of Jasper and
Newton Counties. Depth from the land surface to the base of fresh water--water
containing less than 1,000 ppm (parts per million) of dissolved solids--varies
from possibly zero in a small area of northwestern Jasper County to more than
3,000 feet in the central parts of both counties, and is about 1,000 feet along
the southern boundary of the report area. About 45 percent of the sediments
to these depths are sands that will yield fresh water to wells.

Under present conditions (1966), it is estimated that an average of at
least 500 mgd (million gallons per day) of fresh water infiltrates the outcrops
of the aquifers. This recharge is discharged as spring flow to streams, or is
transmitted downdip into the artesian parts of the aquifers. It is estimated
that at least this much water is available for development in Jasper and Newton
Counties on a sustained yield basis by the proper construction and placement
of well fields.

Use of the ground water in the report area was about 52 mgd in 1965.
Approximately 40 mgd was produced by one well field in the southwestern part of
Jasper County. Over 400 mgd remains undeveloped.

The geologic and hydrologic units that yield fresh or slightly saline
water (water containing 1,000 to 3,000 ppm of dissolved solids) to wells in
Jasper and Newton Counties are: the Yegua Formation; the Jackson Group; the
Catahoula Sandstone; and the Jasper, Evangeline, and Chicot aquifers. The
Jasper and Evangeline aquifers are separated by the Burkeville aquiclude. The
Jasper, Evangeline, and Chicot aquifers crop out in the report area.

The average coefficients of permeability range from 260 to 1,322 gpd
(gallons per day) per square foot. The average for the Jasper aquifer is 545
gpd; the Evangeline, 260 gpd; and the Chicot, 1,322 gpd. The difference in
permeability is one of the criteria used to differentiate the Evangeline and
Chicot aquifers.

Water levels in all the aquifers have been lowered to some extent. The
greatest decline, about 200 feet, has been in the Evangeline aquifer in the
southwestern part of Jasper County. This decline has caused a local subsidence
of the land surface of from 1 to 2 feet.

The chemical quality of most of the ground water in the report area is

excellent. Many users of the water have had "iron'" problems, but workable



remedies are being applied. Contamination is and has been a minor problem.
Large quantities of slightly to very saline water exist downdip from the fresh
water. Waters of this type move updip when the pressure head of the fresh-
water-bearing part of the aquifers is reduced. The rate and magnitude of this
movement could be observed by the construction of observation wells near and in
the interface between the fresh and slightly saline water.

The program of ground-water observation needs to be expanded in the report
area. The expanded program should include an annual inventory of new wells and
pumpage, pumping tests of new wells, collection of quality of water and water-
level data, and collection of new subsurface data as it becomes available. Also
needed is an expanded net of bench marks and a periodic releveling program to
measure the subsidence of the land surface. Much of the hydrologic data pro-
bably will be analyzed by the use of an analog model. A preliminary analog
model of socutheast Texas and southwest Louisiana is being constructed. Data
from the recommended program will be needed to refine this model.



GROUND-WATER RESOURCES OF

JASPER AND NEWTON COUNTTIES, TEXAS

INTRODUCTION

Location and Extent of Area

Jasper and Newton Counties, located along the eastern border of Texas near
the Gulf of Mexico (Figure 1), are almost equal to each other in size. Their
combined area is 1,879 square miles, and their length is approximately twice
their combined width. The western edge of Newton County adjoins the eastern
edge of Jasper County. Newton County is bordered on the east by Calcasieu,
Beauregard, Vernon, and Sabine Parishes of Louisiana. Jasper County is bordered
on the west by Hardin and Tyler Counties, and on the north by Angelina and San.
Augustine Counties. Both Jasper and Newton Counties are bordered on the north
by Sabine County and on the south by Orange County.

Purpose and Scope of Investigation

The investigation of the ground-water resources of Jasper and Newton
Counties, begun in September 1963, was a cooperative project of the two
counties, the Sabine River Authority of Texas, the Texas Water Development
Board, and the U.S. Geological Survey. The purpose of the project was to
determine the occurrence, availability, dependability, quality, and quantity of
ground-water resources in both counties. Particular emphasis was placed on
evaluating sources of water for public supply, industry, and irrigation.

Furthermore, the scope of the project necessitated including in the final
report an analytical discussion of the area geology and hydrology as related to
the grcund water, plus tables of basic data and figures to illustrate conditions
shown by these data. The following subjects were to be discussed or recommenda-
tions made: the construction and operating characteristics of existing wells
in the county, the contamination of ground water, the subsidence of the land
surface as a consequence of ground-water removal, and the establishment of a
continuing program for collecting water-level and water-quality data.

Methods of Investigation

The 570 wells inventoried in this investigation included those for indus-
trial, public supply, and irrigation use, as well as a representative number
for livestock and domestic use (Table 5). Locations of wells inventoried during
this and previous investigations are shown on Figure 27,
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Drillers' logs of 52 wells are presented in Table 6. Electric logs of 178
oil tests and 2 stratigraphic test holes were used in the correlation and eval-
uation of the subsurface characteristics of the water-bearing sands. The
electric logs, together with the drillers' logs of selected water wells, were
used in determining the total thickness of sand containing fresh water.

Samples of water were collected from wells to determine the chemical
quality of the water. The results of analyses are presented in Table 7. Pump-
ing tests were made to determine the hydraulic characteristics of the fresh-
water-bearing sands, and results of the tests are presented in Table 4. Measure-
ments of water levels in wells made during this and previous investigations
were used to determine the effect of pumpage on water levels.

Municipal, industrial, and irrigation pumpage was inventoried. Part of
the inventory was based on data from the U.S. Department of Agriculture and
the Texas Water Development Board. Surface elevations were obtained from the
topographic maps of the U.S. Geological Survey.

Previous Investigations

In his study of the coastal plain of Texas, Taylor (1907) included wells
in Jasper and Newton Counties. Deussen (1914), in a reconnaissance investiga-
tion cf the southeastern part of the Texas Coastal Plain, discussed the geology
and ground water of Jasper and Newton Counties and included a list of wells and
springs with drillers' logs of wells.

Cromack's report (1942) included inventories of 161 wells in Jasper County
and 121 wells in Newton County, 215 chemical analyses of water samples, and
drillers' logs of 29 wells. Most of his well data are included in this report.
The well numbers used by Cromack and the corresponding numbers used in this
report are listed in Table 1.

A report by Wood, Gabrysch, and Marvin (1963) discussed the ground-water
supplies available from the principal water-bearing formations in the Gulf
Coast region of Texas, including Jasper and Newton Counties. Parts of these
counties were likewise included in similar reconnaissance reports (Baker and
others, 1963a, and 1963b) on the Sabine and Neches River basins.

Measurements of water levels in wells have been made in Jasper and Newton
Counties since 1949 as part of the observation-well program in Texas. Records
of these measurements are maintained by the Texas Water Development Board.
Records of water levels in selected wells in Jasper and Newton Counties have
been published by the U.S. Geological Survey in reports on the water levels and
artesian pressures in the United States (Hackett, 1962, p. 165-166).

Economic Development

In 1960 (U.S. Census Bureau data), the population of Jasper County was
22,100 and the population of Jasper, the county seat, was 4,889. Other popula-
tion and commercial centers in the county are Kirbyville, Buna, and Evadale.
Bessmay and Call are former lumber centers. In 1960, Newton County had a
population of 10,372 and Newton, the county seat, had a population of 1,233.
Other population centers in the county include the towns of Burkeville, Wier-
gate, Bon Wier, and Deweyville.



Table 1.--Well numbers used in this report and corresponding
numbers used in the report by G. H. Cromack (1942)

01d New 01d New 0ld New 01d New
number number number number number number number number
Jasper County
1 PR-37-61-801 31 PR-36-57-801 61 PR-61-16-102 91 PR-62-17-903
2 PR-37-61-901 32 PR-36-57-903 62 PR-61-15-601 92 PR-62-17-905
3 PR-37-62-703 33 PR-62-01-103 63 PR-61-16-201 93 PR-62-17-907
4 PR-37-62-702 34 Not used 64 PR-61-16-501 94 PR-62-17-902
5 PR-37-63-703 35 PR—62—01—261 65 PR-61-16-602 95 PR-62-17-901
6 PR-61-07-102 36 PR-62-01-302 66 PR-61-16-301 96 PR-62-17-509
7 PR-61-07-202 37 PR-62-01-602 67 PR-62-09-103 97 PR-62-17-403
8 PR-61-07-306 38 PR-62-01-603 68 PR-62-09-104 98 PR-61-24-607
9 PR-37-63-801 39 PR-62-01-905 69 PR-62-01-704 99 PR-61-24-905
10 PR-37-63-802 40 PR-62-01-906 70 PR-62~09-501 100 PR-61-32-301
11 PR-37-63-501 41 PR-62-01-501 71 PR-62-10-401 101 PR-62-17-706
12 PR-37-63-601 42 PR-62-01-408 72 PR-62-09-602 102 PR-62-17-802
13 PR-37-64-701 43 PR-62-01-502 73 PR-62-09-901 103 PR-62-25-307
14 PE~61-08-105 44 PR-62-01-409 74 PR-62-09-802 104 PR-62-25-303
15 PR-61-08-106 45 PR-61-08-902 75 PR-62-09-702 105 PR-62-25-604
16 PR-61-08-101 46 PR-61-16-305 76 PR-61-16-904 106 PR-62-25-302
17 PR-61-08-202 47 PR-61-08-803 77 PR-61-24-202 107 PR-62-25-504
18 PR-61-08-301 48 PR-61-08-505 78 PR-61-24-203 108 PR-62-25-505
19 PR-61-08-504 49 PR-61-08-506 79 PR-61-24-503 109 PR-62-25-102
20 PR-61-08-601 50 PR-61-08-503 80 PR-61-24-605 110 PR-61-32-302
21 PR-62-01-407 51 PR-61-08-502 81 PR-62-17-402 111 PR-62-25-404
22 PR-36-57-701 52 PR-61-08-401 82 PR-62-17-101 112 PR-61-32-601
23 PR-36-57-402 53 PR-61-07-601 83 PR-61-24-301 113 PR-61-32-907
24 PR-37-64-301 54 PR-61-07-610 84 PR-61-24-303 114 PR-61-40-304
25 PR-37-56-902 55 PR-61-07-603 85 PR-62-17-206 115 PR-62-33-106
26 PR-36-49-802 56 PR-61-07-611 86 PR-62-17-207 116 PR-62-25-802
27 PR-36-57-103 57 PR-61-07-604 87 PR-62-17-507 117 PR-62-33-210
28 PR-36-57-202 58 PR-61-08-703 88 PR-62-17-201 118 PR-62-33-203
29 PR-36-57-203 59 PR-61-07-904 89 PR-62-17-302 119 PR-62-33-202
30 PR-36-57-501 60 PR-61-16-107 90 PR-62-17-508 120 PR-62-33-201

(Continued on next page)




Table 1.--Well numbers used in this report and corresponding
numbers used in the report by G. H. Cromack (1942)--Continued

0ld New 0ld New 01d New 01d New
number number number number number number number number
121 PR-62-33-406 132 PR-62-33-803 142 PR-61-48-704 152 PR~-62-41-904
122 PR-61-40-603 133 PR-62-33-802 143 PR-61-48-401 153 PR-62-09-703
123 PR-61-40~502 134 PR-62-41-203 144 PR-61-48-501 154 PR-62-01-802
124 PR-61~40-503 135 PR-62-41-201 145 PR-61-48-801 155 PR-61-08-903
125 PR-61-40-804 136 PR-61-48-215 146 PR-61-48-903 156 PR-61-16-202
125 PR-61-40-902 137 PR-61-48-214 147 PR-62-41-402 157 PR-61-07-801
127 PR-62-~33-701 138 PR-61-48-216 148 PR-62-41-401 158 PR-61-07-103
128 PR-62-33-407 139 PR-61-48-217 149 PR-62-41-702 159 PR-37-61-903
129 PR-62-33-408 140 PR-61-48-503 150 PR-62-41-803 160 PR-37-61-904
130 PR-62-33-501 141 PR-61-48-405 151 PR-62-41-902 161 PR-37-63-602
131 PR-62-33-804
Newton County
1 TZ-36-50-~702 20 TZ-62-02-101 39 T2-62-02-501 58 TZ-62-11-401
2 TZ~36-50-801 21 TZ-62-02~202 40 TZ-62-02-402 59 TZ-62-11-202
3 TZ-36-50-901 22 TZ-62-02-301 41 TZ-62-02-401 60 TZ-62-11-604
[A TZ-36-51-701 23 TZ-36-59-701 42 TZ-62-02-803 61 TZ2-62-11-605
5 TZ-36-58-401 24 Not used 43 TZ-62-02-703 62 TZ-62-12-401
6 TZ-36-58-102 25 Not used 44 TZ-62-03-702 63 TZ-62-11-904
7 TZ-36-58-301 26 TZ-36-59-803 45 TZ-62-11-201 64 TZ-62-11-501
8 TZ-36-58-302 27 TZ-36-59-901 46 TZ-62-11-102 65 TZ-62-11-402
9 TZ-36-59-101 28 TZ~62-03-203 47 TZ-62-11-103 66 TZ2-62-10-504
10 TZ-36-52-401 29 TZ-62-03-304 48 Not used 67 TZ-62-10-402
11 TZ-36-52-802 30 TZ-62-03-305 49 TZ-62-10-311 68 TZ-62-10-803
12 TZ-36-52-503 31 TZ-62-04-103 50 TZ-62-10-310 69 TZ-62-10-701
13 TZ-36-60-208 32 TZ-62-04-503 51 TZ-62-10-201 70 TZ-62-18-101
14 TZ-36-60-603 33 TZ-62-03-601 52 TZ-62-10-101 71 TZ-62-18-201
15 TZ-36-60~702 34 TZ-62-04-701 53 TZ-62-10-102 72 TZ-62-18-202
16 TZ-36-60-404 35 TZ2-62-03-902 54 TZ-62~10-502 73 TZ-62-18-304
17 TZ-36~-59-601 36 TZ-62-03-501 55 TZ-62-10-503 74 TZ-62-19-401
18 TZ-36-59-503 37 TZ~62-03-401 56 TZ-62-10-601 75 TZ-62-19-102
19 TZ-36-57-904 38 TZ-62-02-601 57 TZ-62-10-602 76 TZ2-62-19-202

(Continued on next page)




Table 1.--Well numbers used in this report and corresponding
numbers used in the report by G. H. Cromack (1942)--Continued

0ld New 01d New 0ld New 0ld New
number number number number number number number number
77 TZ-62-11-802 89 TZ-62-18-804 100 TZ-62-25-305 111 TZ-62-34-805
78 TZ-62-19-307 gg TZ-62-18-807 101 TZ2~62-26-104 112 TZ-62-42-101
79 TZ-62-19-308 91 TZ-62-18-901 102 TZ-62-26-404 113 TZ-62-42-503
80 TZ-62-19-301 92 TZ-62-19-402 103 TZ-62-26-506 114 TZ-62-43-405
81 TZ-62-19-605 93 TZ-62-19-701 104 TZ-62-26-614 115 TZ-62-43-404
82 TZ-62-18-601 94 TZ-62-27-103 105 TZ-62-26-903 116 TZ-62-42-905
83 TZ-62-18-505 95 TZ-62-26-301 106 TZ-62-42-601 117 TZ-62-42-906
84 TZ-62-18-403 96 TZ-62-26-204 107 TZ-62-33-602 118 TZ2-62-42-907
85 TZ2-62-18-404 97 TZ-62-26-103 108 TZ-62-34-501 119 Not used
86 TZ-62-18-704 98 TZ-62-25-306 109 TZ-62-34-602 120 Not used
87 TZ-62-18-705 99 TZ-62-25-304 110 TZ-62-34-801 121 TZ2-62-18-102
88 TZ-62-18-805




Jasper County is 85 percent forested and Newton County is 95 percent
forested. The economy of both counties is based primarily on forest products.
The large paper mill at Evadale is the only major industry located in the area.

0il has also been important to the economy during the last three decades.
Production of o0il amounted to 3,267,338 barrels (1928-60) in Jasper County, and
to 11,786,110 barrels (1937-60) in Newton County.

The raising of beef and chickens is an important source of income. Some
rice is irrigated in the southern part of the counties, and small amounts of
feed grains and vegetables are grown. Minnows and catfish are raised commer-
cially in a few places.

Recreation is becoming an important industry because of the development of
lakes in the area on the Angelina, Sabine, and Neches Rivers. Many of the
workers from the fast-growing petrochemical center known as the Golden Triangle
of Orange and Jefferson Counties are buying land in Jasper and Newton Counties.
This added stimulation of the economy will complement the growth that will
occur as new industries are attracted to Jasper and Newton Counties by the
large water supply and the undeveloped land.

Physiography and Drainage

Jasper and Newton Counties are a part of the physiographic province of
the West Gulf Coastal Plain. The land surface ranges in elevation above mean
sea level from less than 10 feet (where the Neches and Sabine Rivers flow south
out of the counties) to more than 600 feet (in northwest Newton County). Low-
lands border the rivers and range in width from O to about 6 miles except where
they occupy a strip about 10 miles wide at the southern end of both counties.
In the northern parts of Jasper and Newton Counties, the rivers breach a
northward-facing escarpment known as the Kisatchie Wold (Veatch, 1906).

The upland areas can be divided into several land surfaces which have been
used in mapping the geology of the area. Three upland surfaces are distinct and
have been mapped by Bernard (1950), and by Bernard and LeBlanc (1965), as the
Montgomery, Bentley, and Willianna Formations of Pleistocene age. The lowest
of the upland surfaces is in the vicinity of Buna and Kirbyville where it is
mostly clay and comparatively treeless.

Jasper and Newton Counties are drained by the Sabine and Neches Rivers.
The rivers empty south of the two counties into Sabine Lake, a salt-water body,
extending inland from the Gulf of Mexico.

Climate

The climate in Jasper and Newton Counties is warm and humid as indicated
by the records of temperature, precipitation, and evaporation in the report
area and adjacent counties (Figures 2, 3, and 4). The precipitation is fairly
well distributed throughout the year. The average annual temperature at Beau-
mont is about 70°F. Temperatures below freezing occur on the average of 12
days per year, and temperatures above 100°F are unusual. Approximate dates of
the first and last killing frosts are December 2 and March 2, respectively;
hence the growing season is about 275 days. Because of their higher altitudes,
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the northern parts of the counties have earlier frosts, more freezing days, a
shorter growing season, and a greater daily and seasonal variation in temper-
ature.

The average annual net lake surface evaporation rate in the report area
was about 3 inches from 1940 to 1957 and about 10 inches from 1950 to 1956
(Lowry, 1960, pls. 2 and 3). These evaporation rates were derived by sub-
tracting the effective rainfall from the gross lake surface evaporation.

Well-Numbering System

The well-numbering system in this report is the one adopted by the Texas
Water Development Board for statewide use and is based on latitude and longitude.

Under this system, each l-degree quadrangle in the State is given a number
consisting of two digits. These are the first two digits in the well number
which are indicated on Figure 27 by the large double-lined numbers: 36, 37,

61, and 62. The l-degree quadrangles are divided into 7-1/2 minute quadrangles,
which are given two-digit numbers from Ol to 64. These are the third and

fourth digits of the well number which are shown in the northwestern corner of
each 7-1/2 minute quadrangle on Figure 27. Each 7-1/2 minute quadrangle is sub-
divided into 2-1/2 minute quadrangles and given a single digit number from 1

to 9. This is the fifth digit of the well number. The wells within a 2-1/2
minute quadrangle are given two-digit numbers as they are inventoried, begin-
ning with 0l. These are the last two digits of the number used to identify
each well. The last three digits are given at the well location on Figure 27.
A two-letter prefix is used to identify the county. Prefixes for Jasper, New-
ton, and adjacent counties are as follows:

County Prefix County Prefix
Jasper PR Hardin LH
Newton TZ San Augustine WT
Orange uJ Sabine WS
Tyler YJ
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GEOLOGY AS RELATED TO THE OCCURRENCE OF GROUND WATER

General Stratigraphy and Structure

Geologic units discussed in this report are, in order of decreasing age:
the Yegua Formation and Jackson Group of Eocene age, rocks of Oligocene age
equivalent to the Vicksburg Formation in Louisiana, the Catahoula Sandstone of
Miocene(?) age, the Oakville Sandstone of Miocene age, the Lagarto Clay of
Miocene(?) age, the Goliad Sand of Pliocene age, the Willis Sand of Pliocene(?)
age, the Lissie Formation and Beaumont Clay of Pleistocene age, and the alluvium
of Recent age. The physical characteristics and water-bearing properties of the
geologic units are summarized in Table 2. The geologic and hydrologic units
in this report are correlated with the units in related reports (Table 3). The
geology and locations of wells are included in a map of the report area (Figure
27). On this map the geology is shown in two subdivisions (from Bernard, 1950):
formations of Tertiary age--which include the Catahoula Sandstone, the Lagarto
Clay and Oakville Sandstone, and the Goliad Sand; and formations of Quaternary
age--which include the Willis Sand, the Lissie Formation, the Beaumont Clay,
and the alluvium. Figures 28, 29, 30, and 31 are sections showing geologic
and hydrologic units. The regional strike of the beds is generally east-
northeast and parallel to the coastline of the Gulf of Mexico. The beds dip
toward the Gulf of Mexico, and most of them thicken in the downdip direction
(Figure 28). Consequently, the formations form a homocline, with the older
beds dipping at steeper angles than younger beds. The Yegua Formation and the
Jackson Group crop out north of Jasper and Newton Counties; the younger forma-
tions crop out in the report area. The Tertiary formations are overlain by
gently dipping beds of Pleistocene and Recent age in all of the southern and
central parts of the report area and in much of the northern part (Figure 27).

Sand, gravel, silt, clay, shale, and marl comprise most of the sediments
in the report area, but locally they contain minor amounts of limestone, lignite,
and volcanic ash. They were deposited by rivers as valley deposits or as
coalescing deltas or lagoonal deposits on or near a migrating shoreline, or as
marine deposits near or offshore from the coast. Petrified wood is common in
some of the sand deposits, and marine fossils are common in some clay and marl
units. In general, coarser materials are found updip; but downdip the material
tends to become finer and grade into clays or marls. Some clay beds, such as
those in the Lagarto Clay and the Catahoula Sandstone, are of marine origin.
The beds of sand and clay are lenticular and are difficult, if not impossible,
to trace. However, entire zones of alternating clay and sand can often be
traced over extended areas.

Faults are common in both counties. 0il fields have been developed along
faults at several localities in both counties. Traces of faults can be observed
at the surface, particularly in the outcrop areas of Tertiary rocks. Downdip
from the Tertiary outcrops, surface traces tend to be obscured by the overlying
Pleistocene deposits. Bernard (1950, p. 134-136), however, reports a prominent
set of strike faults, averaging N. 80° E. on the Pleistocene surface in the
report area. Most of the faults are normal and downthrown to the south. No
hydrologic effect from a specific fault or system of faults was recognized in
the report area. However, faulting probably causes some of the anomalous
changes in the altitude of the base of fresh water shown on Figures 5, 7, and 9.

- 14 -
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Table 2.--Physical characteristics and water-bearing properties of the geologic units

System Series Geologic unit Composition Water-bearing properties and distribution of supply
Recent Alluvium Gravel, sand, silt, and clay.
CHICOT AQUIFER. Capable of yielding large?/ quantities
Quaternary Beaumont Clay Gravel and clay. of fresh water3/ to wells in most of the southern
Pleistocene part of the report area.
Lissie Formation Gravel, sand, silt, and clay.
Tertiary(?) Pliocene(?) Willis Sand Gravel and sand.
Sand, silt, and clay. Sand com- EVANGELINE AQUIFER. Capable of yielding large quanti-
Pliocene Goliad Sand prises 35-50 percent of the ties of fresh water to wells in the southern part of
formation. the report area.
Upper clay, 200-300 ft thick;
contains minor amounts of sand. BURKEVILLE AQUICLUDE.
X Lagarto Clay
Miocene (7) and Calcareous clay and silt inter-
~and Oakville bedded with sand. Maximum thick- JASPER AQUIFER. Capable of yielding large quantities
Miocene Sandstone ness of individual sand beds is of fresh water to wells in the central and much of
200 ft. Locally sand beds grade the northern part of the report area.
into conglomerate.
Tertiary
Sand in lower part, sand and shale Capable of yielding small to largey quantities of
Miocene (?) Catahoula in the middle, and clay in the fresh to slightly saline¥ water to wells in the
Sands tone upper part. northern part of the report area.
Capable of yielding small quantities of fresh to
oli slightly saline water to wells in the northern
igocene Yy
part of the report area.
Clay, with a few thin beds of sand.
Capable of yielding small quantities of fresh to
Jackson slightly saline water in the northwestern part
Group of Jasper County.
Eocene

Yegua Formation

Sand, silt, and clay.

Capable of yielding small quantities of slightly to
moderately saline waterd to wells near the northern
boundary of the report area.

Y Rocks of Oligocene age equivalent to the Vicksburg Formation in Louisiana.

2/ Yield of wells:

small, less than 100 gpm (gallons per minute); large, more than 1,000 gpm.
3 Quality of water as ppm (parts per million) of dissolved solids:
moderately saline, 3,000-10,000 ppm.

fresh, less than 1,000 ppm; slightly saline, 1,000-3,000 ppm;
(From table in section on quality of ground water.)
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Table 3.--Stratigraphic and hydrologic units used in this report and in recent reports of adjacent areas

Harder (1960) Rogers and Calandro (1965) |Baker and others (1963a & b) Baker (1964) Wesselman (1965) This report
1 Ly . X Hydrologic{ Group or Hydrologic Group or Hydrologic . Hydrologic . Hydrologic| Group or Hydrologic .
SVStemJ Seriessy Formation uni t Formation uni t Formation uni t Formation unit Formation unit Formation unit Series System
Flood Plain
Recent Alluvium Alluvium Alluvium Alluvium and Terrace AlTivium Alluvium Rocent
Deposits Upper
G ;
aqui fer|
Cs Beaumont Beaumont Beaumont Beaumont
u ar
Prairie ) Clay Clay Clay Clay Quaternary
formation
Quaternary L Chicot Pleistocene
Montgomery G aqui fer
¢ tio Stream Stream F :
Plei Ormation| chicot terrace terrace Lissie v Lissie Lissie Mlddl? Lissie
eistocene Bentley aquifer and upland | and upland Formation Formation Formation aquifeq  Formation
formation deposits deposits L c
williana Willis F Willis 0 Willis Willis I ™
formation Sand Sand N Sand Sand rocene ) rertiary(®
C _Lower
S aquife
L 4]
o . . . .
Foley Evangeline B C::;i Goliad Goslxa: T Go;xag Gosha: . Pliocene
formation| aquifer Menmb, Sand A an an an Evange line
Pliocene — [l e aquifer
| I N A
J Cast C k T @
astor ree! i ?
la Lagarto Cla i Miocene (?)
7 [ N Jp— ) Member Lagarto Clay Lagarto Clay v 8 Y| Burkeville (
— 7 = 1= . aquiclude
Fleming A
Formation |u;))jamson 1
of Kennedy Q
(1892) Creek F
. - Member
Fleming u
fgrxgét;on Dough Hills Oakville T Oakville E Oakville Jasper Miocene
o 1s :
Sandstone Sandstone Sandstone aquifer
(1940) Member R
Miocene F
Carnahan
Tertiary Bayou Tertiary
E
Member
R
Lena
Member 1 houl
e andsts O Sanascone | Sands tane] Miocene(?)
Catahoula Catahoula Catahoula Sandstone
formatioy Formation Formation
Sandel
; Vicksburg Formation .
Oligocene Group of Anderson 2 Y Oligocene
(1960)
Jackson Jackson Jackson Jackson Jackson Jackson
Group Group Group Group Group Group
Eocene Eocene
Cockfield Cockfield Yegua Yegua Yegua Yegua
Formation Formation Formation Formation Formation Formation

Yy Applicable to Harder (1960) and Rogers and Calandro (1965)
2 Rocks of Oligocene age equivalent to the Vicksburg Formation in Louisiana.



Deep salt intrusions are probably associated with some of the oil-bearing
structures. Logs do not indicate the penetration of salt by oil tests in the
report area, and such intrusions are believed to be too deep to have a direct
effect on the fresh ground water in Jasper and Newton Counties. Emplacements
of salt at shallow depth do affect the ground water in neighboring counties
and parishes.

Major Hydrologic Units

An aquifer is a geologic formation, group of formations, or part of a
formation that is water-bearing. An aquiclude is an impermeable or relatively
impermeable rock that may contain water but is incapable of transmitting an
appreciable quantity. The correlations of the stratigraphic and hydrologic
units are shown in Tables 2 and 3. The major hydrologic units are the Jasper
aquifer, Burkeville aquiclude, Evangeline aquifer, and Chicot aquifer. The
Yegua Formation, Jackson Group, and Catahoula Sandstone contain aquifers of
minor importance in the report area.

Jasper Aquifer

The Lagarto Clay and Oakville Sandstone have not been differentiated on
the surface in southeast Texas. In the report area, the Lagarto and Oakville
comprise a thick sequence of calcareous clay and silt interbedded with sand.
In the upper part of the sequence there is a clay unit, 200 to 300 feet thick,
that contains minor amounts of sand. This clay unit is equivalent in part to
the Castor Creek Member (Fisk, 1940) of the Fleming Formation (Kennedy, 1892)
in Vernon Parish (Rogers and Calandro, 1965). (See Table 3.)

The Jasper aquifer, as named in this report, includes all the sediments
between the upper clay bed of the Catahoula Sandstone and the clay unit men-
tioned above. The aquifer consists of about 50 percent sand and is equivalent
to the Carnahan Bayou, Dough Hills, and Williamson Creek Members (Fisk, 1940)
of the Fleming Formation (Kennedy, 1892) in Vernon Parish (Rogers and Calandro,
1965). (See Table 3.)

The aquifer is named for the town of Jasper. It is the principal aquifer
in the report area in terms of storage, availability, quality of water, and
potential for development. The approximate altitudes of the base of the Jasper
aquifer and the base of fresh water, and the approximate downdip limits of
fresh water and slightly saline water are shown on Figure 5. The Jasper aquifer
contains fresh water to depths of more than 3,000 feet below sea level in the
area east of Kirbyville. 1In most of the northern half of the report area, all
the sands in the aquifer contain fresh water; but in the southern half, sands
containing fresh water overlie and intertongue with those containing slightly
saline water (Figures 28, 29, 30, and 31).

The approximate thickness of sands containing fresh water in the Jasper
aquifer is shown in Figure 6. In the northern parts of Jasper and Newton
Counties, the sand thickness progressively increases southward to more than
900 feet in the area between Kirbyville and Bon Wier; southward from this area,
the sand thickness progressively decreases to zero in the southern part of the
report area.
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The Jasper aquifer furnishes the water supplies for the towns of Jasper,
Newton, Kirbyville, and Burkeville and for the community of Harrisburg. It
supplies the water needs for all rural users in about a third of the report
area.

Burkeville Aquiclude

The Jasper and Evangeline aquifers are separated by the Burkeville aqui-
clude, a clay bed that is usually 200 to 300 feet thick (Figures 28, 30, and 31).
This clay bed, which contains minor amounts of sand in places, crops out in the
vicinity of Burkeville and is named the Burkeville aquiclude in this report.

As previously discussed, the clay is in the upper part of the undivided Lagarto
and Oakville Formations and is equivalent in part to the Castor Creek Member
(Fisk, 1940) of the Fleming Formation of Kennedy (1892), as mapped by Rogers
and Calandro (1965) in Vernon Parish (Table 3). The Burkeville aquiclude also
is equivalent to '"Zone 2," which directly underlies the '"heavily pumped layer"
in the Houston district (Wood and Gabrysch, 1965, Figure 4).

Evangeline Aquifer

The Evangeline aquifer in the report area includes all the sediments
between the Burkeville aquiclude and the Chicot aquifer. It comprises the
Goliad Sand and sands at the top of the Lagarto and Oakville Formations, and
is equivalent to the "heavily pumped layer'" in the Houston district (Wood and
Gabrysch, 1965). In Louisiana, the Evangeline aquifer is equivalent to the
Blounts Creek Member (Fisk, 1940) of the Fleming Formation of Kennedy (1892)
in Vernon Parish (Rogers and Calandro, 1965), and the Foley Formation in
Calcasieu Parish (Harder, 1960). (See Table 3.)

The approximate altitudes of the base of the Evangeline aquifer and the
base of fresh water in the aquifer are shown on Figure 7. The aquifer contains
fresh water to depths of more than 1,500 feet below sea level in an area near
the southern boundaries of Jasper and Newton Counties. North of the line
designated as '"Downdip limit of aquifer containing only fresh water' on Figure
7, all the sands in the aquifer contain fresh water (Figures 28, 29, and 30);
south of this line, the sands contain fresh, slightly saline, and more highly
saline water (Figures 28 and 31). The downdip limit of fresh water in the
aquifer is in Orange County. The estimated thickness of fresh-water sands in
the Evangeline aquifer (Figure 8) is more than 500 feet in the southern parts
of Jasper and Newton Counties.

In 1965, the Evangeline aquifer supplied more than 80 percent of the ground
water used in Jasper and Newton Counties.

Chicot Aquifer

The Chicot aquifer comprises the Willis Sand, the Lissie Formation, the
Beaumont Clay, and the Recent alluvium. The basis for the separation of the
Evangeline aquifer from the overlying Chicot is their differences in lithology
and permeability. No continuous clay separation exists between the two aqui-
fers. The Chicot is equivalent to: the Williana, Bentley, Montgomery, and
Prairie Formations <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>