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GROUND-WATER CONDITIONS IN ANGELINA
AND NACOGDOCHES COUNTIES, TEXAS

ABSTRACT

Angelina and Nacogdoches Counties are in the
rolling hills, piney woods portion of East Texas. The
population of Angelina County in 1967 was estimated at
about 47,000 and of Nacogdoches County, about
31,000. Major cities are Lufkin and Nacogdoches.

The geologic formations which constitute the
principal aquifers are the Carrizo Sand, Wilcox Group,
Yegua Formation, and Sparta Sand. Of these the Carrizo
is by far the most productive.

Each of the formations crops out in the area and
dips to the south. Recharge is received by the aquifers
from precipitation and streamflow on the outcrops.
Because the aquifers are full to overflowing, most of the
recharge is rejected in the outcrops as evapotranspiration
and seepage in the stream valleys. For each aquifer, the
principal factor controlling the amount of water which
can be obtained from wells is the ability of the aquifer
to transmit water from its recharge area to points of
withdrawal.

Fresh water exists in the Carrizo Sand over an area
extending from its outcrop in northeastern Nacogdoches
County to a line running generally from west to east
through the northern part of Lufkin. The maximum
depth of occurrence of fresh water in this formation is
about 1,600 feet. The Carrizo Sand has been extensively
developed by large well fields belonging to the cities of
Lufkin and Nacogdoches and Southland Paper Mills.
Total pumpage from Carrizo wells in 1968 is estimated
at 26.7 million gallons per day. Yields of individual wells
range from a few gallons per minute to nearly 1,500
galions per minute, depending on location and type of
construction. The pumpage from the large well fields has
drawn the static water levels in Carrizo wells down
nearly 500 feet near the center of pumping. The
estimated total supply available from Carrizo wells under
practical conditions, without causing the failure of some
of the present well fields and drying up portions of the
aquifer, is 32 million gallons per day. Thus, the
estimated supply available for additional development is
only about 5 million gallons per day. This estimate is
based on the assumption that there will be no inter-
ference as a result of increased pumping outside of
Angelina and Nacogdoches Counties.

Fresh water occurs in the Wilcox Group over an
area covering all of northern Nacogdoches County and
extending southward to a line running generally from
west to east between Lufkin and the Angelina River. The
maximum depth of occurrence of fresh water in the
Wilcox is about 1,700 feet. Much of the Wilcox water,
though fresh, is considerably more mineralized than the
water in the overlying Carrizo Sand. Pumpage from the
Wilcox Group was only 0.5 million gallons per day in
1968. The estimated potential yield of the Wilcox sands
to wells is 8 million gallons per day. The estimated
maximum vyield of an individual well ranges from zero to
500 gallons per minute, and the estimated maximum
yield of an individual well field ranges from zero to 5
million gallons per day, depending on location. The best
location for additional development is believed to be in
eastern Nacogdoches County.

Fresh water occurs in the Yegua Formation over
an area lying between the northern edge of its outcrop
north of Lufkin and a line passing generally from west to
east across Angelina County between Huntington and
Diboll. The maximum depth of occurrence of fresh
water in the Yegua is about 1,150 feet. The quality of
the fresh water in the Yegua varies considerably from
place to place in an unpredictable manner. Estimated
pumpage from the Yegua Formation in 1968 was 2.8
million gallons per day. Much of this pumpage was in the
vicinity of Diboll. The static water level in at least one
well at Diboll has declined nearly 300 feet as a result of
pumping. The estimated potential yield from wells in the
Yegua Formation is 7 million gallons per day. Depending
on location, the estimated maximum vyield of an
individual well ranges from zero to 500 gallons per
minute, and the estimated maximum vyield of an
individual well field ranges from zero to 3 million gallons
per day.

Fresh water occurs throughout the outcrop of the
Sparta Sand in southern Nacogdoches County and
northwestern Angelina County, and downdip in two
relatively small localities on the west and east sides of
the two-county area. The maximum depth of occurrence
of fresh water in the Sparta Sand is about 750 feet.
Estimated pumpage in 1968 from the Sparta Sand was



only 0.1 million gallons per day. The estimated potential
yield of this sand to wells is 7 million gallons per day.
Depending on location, the estimated maximum yield of
an individual well ranges from zero to 500 gallons per
minute, and estimated maximum vyield of an individual
well field ranges from zero to 4 million gallons per day.

No evidence has been found of any serious
contamination of ground water from oil-field brines.
There is some possibility of future encroachment of
brackish water in the Carrizo and Yegua Formations
toward the southernmost centers of pumping, but it

should be many years before any such encroachment
becomes a serious problem.

When maximum supplies of water are desired, or
developments are in areas of borderline quantity or
quality, test drilling programs and the use of pilot
production wells are recommended. A thorough con-
tinuing program of observation of pumpage, water levels,
and chemical quality is recommended for the Carrizo
and Yegua aquifers, with partial coverage for the Wilcox
and Sparta aquifers until they become more fully
developed.



GROUND-WATER CONDITIONS

IN ANGELINA

AND NACOGDOCHES COUNTIES, TEXAS

INTRODUCTION

Purpose

The purpose of this report is to describe the
occurrence, availability, and quality of the ground-water
resources of Angelina and Nacogdoches Counties. The
report is particularly concerned with sources of moder-
ate to large supplies of water suitable for public supply,
industrial, and irrigation uses. Data have also been
included, however, which will benefit persons desiring
smaller supplies for domestic and livestock use.

It is believed that the report will be helpful as a
guide in developing and obtaining the maximum benefits
from the available ground-water supplies. In addition,
the report is designed to provide information for use by
regulatory agencies in protecting the fresh ground water
from contamination.

Scope

This investigation has included, insofar as practi-
cable with available data, a complete evaluation of the
ground-water resources of each of the aquifers in the
two counties. The geology of the water-bearing forma-
tions has been studied, together with the quality of
water in each formation. A quantitative evaluation has
been made of the water available for development from
each principal aquiter.

The first phase of the investigation was to compile
and study all available reports and records on the
ground-water resources of the area. In addition to
obtaining reports by the U.S. Geological Survey, the
Texas Water Development Board, and others, this work
included compilation and analysis of voluminous un-
published records on water wells and oil tests, primarily
from the files of the Texas Water Development Board,
the U.S. Geological Survey, and this firm,

A new inventory was then made in the field to
locate and obtain additional data where necessary on all
wells which have been drilled for municipal, industrial,
and irrigation purposes, and representative wells used for
domestic and livestock supplies. Information on the
various wells was obtained from well owners, drillers,

and consultants. For each well a determination was
made of the formation supplying its water, as indicated
by available well records, the geologic map (Bureau of
Economic Geology, 1968), and nearby well logs. Depth
to water measurements were made in wells where this
was practicable, and water samples were taken from
numerous wells for chemical analyses. Pumping tests to
determine the hydraulic characteristics of the water-
bearing formations were made of nearly all wells for
which satisfactory tests could be obtained and which
had not previously been tested.

Additional electric logs of water wells and test
holes and oil tests were obtained to supplement the logs
already in the files of the Texas Water Development

Board and this firm. Every available log was obtained

except in areas where logs are closely spaced in oil fields.

Records of total pumpage were obtained from
major ground-water users as well as from the Texas
Water Development Board's files. Records of past water
levels in wells were obtained from the Texas Water
Development Board and U.S. Geological Survey files and
from well owners, drillers, and consultants.

All of the available information on the geology
and hydrology of the ground-water resources has been
analyzed, and the results have been tabulated and/or
plotted on maps, cross sections, and graphs and are
presented in this report.

The character, thickness, and depth of the water-
bearing formations are described, and estimates have
been made of the quantities of water which can be
developed from each of the principal water-bearing
formations, and the amounts of water which can be
obtained from individual wells and well fields.

The construction and operating characteristics of
existing wells are presented, and records are given to
illustrate the relationship between pumpage and water
levels. Rainfall, streamflow, natural recharge, and natural
discharge are described and discussed in the context of
their relationship to the available ground-water re-
sources.

The chemical quality of water in each formation is
discussed and presented by means of chemical analyses
of water from wells. In addition, interpretations of



electric logs have been made to present estimates of the
quality of water in each principal water-bearing forma-
tion in areas where chemical analyses of water from
wells are not available. A review has been made of
possible contamination problems, and the results of this
review are discussed.

Finally, recommendations have been made with
respect to a continuing observation program on pump-
age, water-level fluctuations, and quality of water and on
methods for further investigation, especially test drilling,
to determine optimum locations and yields of new wells
and well fields.

The detailed records on which this report is based
have been placed on file with the Texas Water Devel-
opment Board. These include especially the well sched-
ules on the individual wells and the drillers’ and electric
logs. Tables 7 and 8 give the most important information
on all of the wells, but the well schedules for some of
the wells give additional information which may be of
help in particular problems. All of the drillers’ and
electric logs are identified in Tables 7 and 8 and their
locations are shown on Figure 27, but because of space
limitations the only electric logs which are actually
presented in the report are those in the cross sections in
Figures 29, 30, 31, and 32, and the only drillers’ logs
presented in the report are the representative logs
included in Tables 9 and 10.

Location

The location of Angelina and Nacogdoches
Counties is shown on Figure 1. These counties are in the
rolling hills, piney woods of East Texas. The principal
streams are the Angelina River, which separates the two
counties, and the Neches River, which flows along the
southwestern side of Angelina County. Sam Rayburn
Reservoir on the Angelina River covers portions of
eastern Angelina County and southeastern Nacogdoches
County (Figure 27).

Population

According to the Texas Almanac, the population
of Angelina County in 1967 was about 47,000, and the
population in 1960 was 39,814. The major city is
Lufkin, with an estimated population in 1967 of about
20,300. The largest other towns and their estimated
populations in 1967 are Diboll, 3,300; Herty {a suburb
of Lufkin), 1,400; Huntington, 1,100; Keltys (a suburb
of Lufkin), 1,100; Zavalla, 900; and Pollok, 400.

The estimated population in 1967 of Nacogdoches
County, according to the Texas Almanac, was about
31,000, and the population in 1960 was 28,046. The
major city is Nacogdoches, with an estimated population
in 1967 of about 16,100. The largest other towns in

Figure 1.—Location of Angelina and Nacogdoches Counties

Nacogdoches County and their estimated populations in
1967 are Garrison, 1,000; Cushing, 600; Chireno, 500;
and Appleby, 300.

Climate

The annual precipitation at Nacogdoches from
1921 through 1968, inclusive, is shown on Figure 2.
Normal precipitation (1931-60) is about 48 inches per
year. Figure 2 also shows the average monthly precipita-
tion and the average monthly temperature at
Nacogdoches. Average annual temperature is about 66
degrees Fahrenheit.

The average precipitation at Lufkin is about the
same as at Nacogdoches, and the average temperature is
a fraction of a degree warmer.

Previous Investigations

The first reasonably complete study of ground-
water resources of this area was made by White, Sayre,
and Heuser during the period 1937-40. The results of
their investigation were published in 1941 as U.S.
Geological Survey Water-Supply Paper 849-A, entitled
"“Geology and Ground-Water Resources of the Lufkin
Area, Texas.” Just prior to that investigation, in 1936
and 1937, G. H. Cromack made a thorough inventory of
water wells and springs in Nacogdoches County. His
inventory was published as a mimeographed report by
the Texas Board of Water Engineers in 1937.

In 1941, the U.S. Geological Survey established an
office at Lufkin to make additional studies of ground
water in the area, with particular reference to the



. '°[ AVERAGE MONTHL( TEMPERATURE AT NACOGDOCHES |
P ‘
i
H P E— >F‘-~Tﬁ; —
F Y
| i
I3
[+ S S =t B SR N
g i : ‘ ]
I ] AVERAGE ANNUAL TEMPERATURE - 658° F ™
e A o L
4 F M A L J J A s ] N 0
[ AVERAGE MONTHL PREGIP|TATION AT NACGGDOCHES ‘"TW T
. T } ‘ b f .
T 4 .
N
!
e

NORMAL ANNUAL
PRECIPITATION -
4804 INCHES

INCHES.

o iz

1930 1940

Figure 2.—Temperature and Precipitation at Nacogdoches

availability of water from the Carrizo Sand for industrial
purposes. During 1942 and 1943, quantitative studies
were made of both the Carrizo Sand and the Sparta
Sand. These studies were based in part on test holes
drilled by Southland Paper Mills and on pumping tests of
production wells belonging to Southland Paper Mills.

Since 1943, various consulting studies have been
made in the area, the more general ones being for
Southland Paper Mills and the city of Nacogdoches.
Also, a reconnaissance investigation of the principal
aquifers in the Neches River basin, which includes
Angelina and Nacogdoches Counties, was made by the
Texas Water Commission and reported on by Baker and
others (1963). In addition, Southland Paper Mills, the
U.S. Geological Survey, and the Texas Water Develop-
ment Board have rnaintained a program of observation
of water levels in wells. Nearly all of the observation
wells are screened in the Carrizo Sand.

A bibliography is included at the end of the text
of this report. This bibliography lists the principal
reports available on the geology and ground-water
resources of Angelina and Nacogdoches Counties and
adjoining counties.

Well-Numbering System

The well-numbering system (Figure 3) used in this
report is one adopted by the Texas Water Development
Board for use throughout the State and is based on
latitude and longitude. Under this system, each well is
assigned a seven-digit number and a two-letter county
designation prefix. Each 1-degree quadrangle in or
overlapping into the State is given a two-digit number
from 01 to 89. These are the first two digits of a well
number. Each 1-degree quadrangle is further divided into
sixty-four 7%-minute quadrangles which are each as-
signed a two-digit number from 01 to 64. These two
digits constitute the third and fourth digits of a well
number. Finally, each 7%-minute quadrangle is sub-
divided into nine 2%-minute quadrangles which are
numbered 1 to 9 (fifth digit). Within these 2%-minute
guadrangles, each well is assigned a two-digit number
beginning with 01 (the last two digits).

Angelina and Nacogdoches Counties are entirely
within 1-degree quadrangle number 37. The 7%-minute
quadrangles in these counties are shown on the well
location map, Figure 27. For reasons of space, the
2%-minute quadrangles are not gridded or numbered.
However, their notation occurs as the first digit of the
three-digit number beside each well location.

In this report, each seven-digit well number has a
two-letter prefix to identify the county in which the
well is located. The prefix for Angelina County is AD,
and for Nacogdoches County it is TX. For convenience
each complete well number is dashed as follows:
AD-37-44-801. In this number, the “AD"’ is the county
prefix; the 37" is the 1-degree quadrangle number; the
“44" is the 7%-minute quadrangle number; and the
801" is the 2%-minute quadrangle number (8) and the
well designation number (Ol). Well AD-37-44-801 is in
the town of Huntington in Angelina County.

This numbering system is different from that used
by White, Sayre, and Heuser (1941) and Cromack
(1937). Table 1 is a list of the wells and springs listed
both in this report and in those reports, and gives the
corresponding well numbers.
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Table l.--Well Numbers Used by Cromack (1937) or White et al (1941) and Corresponding Numbers Used in This Report

ANGELINA COUNTY

014 Number __ New Number 01d Numbsr _ New Number Old Number
3 AD-37-33-304 50 AD-37-43-101 80
b 37-33-306 52 37-k2-305 85
5 37-34-bo1 53 37-42-303 92
13 37-34-4o2 54 37-42-306 93
1k 37-34-506 56 37-34-901 9k
17 37-3k-602 57 37-3k-803 97
19 37-35-406 58 37-34-80k 100
20 37-35-Lo5 59 37-34-805 103
21 37-35-ko7 6k 37-42-101 106
39 37-35-T12 68 37-%2-Lko1 107
43 37-35-706 69 37-Lk2-504 108
L5 37-35-707 70 37-42-503 111
46 37-35-T11 ™ 37-42-703 114
b7 37-35-712 75 37-he-702 120
kg 37-35-713 7 37-42-505 125
NACOGDOCHES COUNTY
5 TX- 37-09-501 48 TX- 37-11-806 83
6 37-09-603 50 37-11-905 8l
7 37-09-602 51 37-11-902 85
9 37-09-902 52 37-11-903 86
12 37-17-202 54 37-11-805 87
14 37-18-103 55 37-11-ho2 88
15 37-10-702 56 37-11-502 89
16 37-10-701 57 37-11-501 90
17 37-10-4ok 60 37-12-502 93
18 37-10-402 61 37-11-904 9k
19 37-10-501 62 37-12-701 95
20 37-10-405 63 37-12-803 96
21 37-10-803 6h 37-12-702 97
23 37-10-802 66 37-12-802 98
24 37-18-205 67 37-20-201 101
25 37-18-203 68 37-20-301 108
26 37-18-304 69 37-12-906 110
27 37-10-904 70 37-12-501 111
31 37-10-60k T 37-12-602 113
33 37-10-502 72 37-12-601 113-A
34 37-10-301 73 37-12-301 11k
35 37-11-403 75 37-13-406 116
36 37-11-702 76 37-13-L03 118
37 37-11-703 T6-A 37-13-k4os5 120
39 37-11-70k 7 37-13-101 120-A
43 37-11-705 80 37-13- 70k 121
ks 37-19-201 81 37-13-802 122
L6 37-19-202 82 37-13-801 125

New Number
AD-37-43-ho2
37-43-302
37-4k4-903
37-4h-902
37-44-803
37-4h-702
37-4h-101
37-43-602
37-43-502
37-43-505
37-143-506
37-43-803
37-51-102
37-50-602
37-51-hok

TX-37-13- 701
37-21-101
37-21-201
37-21-202
37-21-203
37-21-504
37-21-ho2
37-21-4o1
37-21-503
37-21-803
37-21-902
37-29-301
37-21-802
37-21-702
37-20-903
37-20-60L
37-20-10k
37-20-102
37-19-302
37-19-601
37-20-402
37-19-905
37-20-705
37-27-305
37-27-306
37-27-302
37-27-301
37-19-802

014 Number New Number
126 AD-37-51-505
128 37-51-801
131 37-51-902
132 37-51-901
133 37-51-301
136 37-52-203
145 37-52-801
W7 37-61-101
150 37-61-203
152 37-53-402
153 37-53-102
158 37-45-803
159 37-53-602
161 37-53-903
127 TX- 37-19-902
128 37-19-903
131 37-19-303
132 37-19-502
134 37-19-50L
135 37-19-102
ko 37-19-801
L5 37-19-T0L
146 37-19-702
147 37-19-403
148 37-19-402
149 37-19-101
150 37-18-303
151 37-18-302
152 37-18-501
153 37-18-601
155 37-18-903
156 37-18-901
158 37-18-802
159 37-18-703
160 37-18-ho2
161 37-17-606
162 37-18-403
163 37-18-20k4
164 37-18-Lok
165 37-18-102
166 37-17-304
167 37-17-605



Table 1.--Well Numbers Used by Cromack (1937) or White et al (1941) and Corresponding Numbers Used in This Report--Continued

NACOGDOCHES COUNTY -- Continued

0ld Number New Number 01d Number MNew Number
68 TX-37-17-603 191 TX-37-26-902
69 37-17-303 19k 37-27-102
170 37-17-602 195 37-27-203
biral 37-17- 604 198 37-27-501
72 37-17-802 139 37-27-502
=713 37-17-903 203 37-27-307
o 37-17-90%4 206 37-27-308
5 37-17-905 207 37-27-309
178 37-25-301 219 37-27-602
179 37-25-601 226 37-28-305
8L 37-26-102 228 37-26-306
182 37-26-101 230 37-26-603
184 37-26-403 236 37-29-203
185 37-26-ko2 237 37-29-502
187 37-26-502 238 37-29-503

01d Number New Number 0ld Number New Number
241 TX- 37-29-602 275 TX- 37-36-206
a2 37-29-303 218 37-28-701
ohl 37-30-502 283 37-26-806
2k5 37-30-1402 285 37-26-805
2h6 37-30-T703 290 37-35-106
27 37-30-702 295 37-35-311
257 37-38-201 297 37-36-603
258 37-36-101 298 37-36-302
259 37-37-301 299 37-36-601
260 37-29-902 300 37-36-602
261 37-29-903 305 37-37-802
271 37-36-301 310 37-38-80L
272 37-28-903 311 37-38-701
273 37-28-302 312 37-38-702
27h 37-28- 30k 31k 37-46-40o2



106°

100°

21 20

30 31

42 a1

57

69

77

Bs\
ss\ev

| - degree Quadrangles

84

Location of Well 57-15-70l
B7 |- degree quadrangle

15 71/2 - minute quadrangle

7 21/2-minute quadrangle

o Well number within 21/2-
minute quadrangle

57 o2 03 04 05 06 o7 08 i5 2 3
ol 1
—— -
o] 10 1 2 a3 14 16
‘ .
7 8 ) 20 21 22 23 24
) 5 B
25 26 27 28 29 30 3 32 T
33 34 35 36 37 38 3 40
al a2 a3 a4 as 26 a7 a8
7 8 B
49 50 B 52 53 54 55 56
ol
©
57 58 59 ) 6 62 63 64
 E— .

71/2-minute  Quadrangles

21/2- minute Quadrangles

Figure 3.—Well-Numbering System

Grateful appreciation is also expressed to Mr.
Hubert Guyod, Logging Consultant, Houston, Texas, for
his assistance in estimating the quality of water in the
principal water-bearing formations from electric logs.

INVENTORY OF WATER WELLS

As part of this investigation, an inventory was
made of all existing municipal, industrial, and irrigation
water wells, representative domestic and livestock wells,
and major springs. In addition, records were obtained on
important test holes and, insofar as possible, on previous
large wells which have been abandoned and destroyed.
The locations of the wells and springs are given on

Figure 27 and information concerning each is listed in
Tables 7 and 8.

Insofar as possible, the records obtained by White,
Sayre, and Heuser and published in 1941 and those
obtained by Cromack and published in 1937 have been
preserved in this report. Only wells, test holes, and
springs which could definitely be located on the county
road maps prepared by the Texas Highway Department,
however, are listed in Tables 7 and 8 and shown on
Figure 27. Some could not be located because the maps
used in the earlier reports were partially inaccurate or
because the wells have long since been abandoned and
destroyed. Special care has been taken, though, to insure
that no data have been omitted from the report which



would significantly affect the description of the water-
bearing formations and the conclusions regarding them.
Where necessary, the records on the old wells have been
brought up to date.

Results of an inventory by the Texas Water
Commission between 1959 and 1961, which was made
as a part of the ‘‘Reconnaissance Investigation of the
Ground-Water Resources of the Neches River Basin’’
(Baker and others, 1963), were also used in this
inventory and, where necessary, brought up to date. In
addition to the use which was made of the existing
inventories, records were obtained from drillers’ reports
on file with the Texas Water Development Board, from
Southland Paper Mills, the cities of Lufkin and
Nacogdoches, well drillers, and consultants, and by field
contacts with owners.

Representative drillers’ logs of wells are presented
in Tables 9 and 10. Additional drillers’ logs are on file
with the Texas Water Development Board. The wells for
which the drillers’ logs are available are identified in
Tables 7 and 8.

ELECTRIC LOGS

One hundred and ninety-four electric logs of oil
tests, water wells, and test holes are identified in Tables
7 and 8 and are on file with the Texas Water
Development Board. In addition, about 14 electric logs
in surrounding counties were used in this study. The
electric logs are particularly important because of the
detailed information they give on the subsurface strati-
graphy of the formations and on the quality of water
where actual chemical analyses are not available. The
locations of the oil test logs were obtained from records
of the Texas Water Development Board, from ownership
maps, and from descriptions of locations on the logs.

GEOLOGY AS RELATED TO THE
OCCURRENCE OF GROUND WATER

General Stratigraphy and Structure

In Angelina and Nacodgoches Counties, the rocks
of importance in defining the occurrence of fresh ground
water consist of a thick sequence of sands and clays,
largely of Eocene age. Included are deposits of conti-
nental, deltaic, and shallow marine origin. The geologic
units referred to include, from oldest to youngest: the
Midway Group, Wilcox Group, Carrizo Sand, Reklaw
Formation, Queen City Sand, Weches Formation, Sparta
Sand, Cook Mountain Formation, Yegua Formation,
Caddell Formation, Wellborn Formation, and Manning
Formation, all of Eocene age; the Whitsett Formation of
Eocene or Oligocene age; the Catahoula Formation of
Miocene age; and terrace and floodplain deposits of
Pleistocene and Recent age. The Caddell, Wellborn,

Manning, and Whitsett Formations are collectively
termed the Jackson Group in this report. All of these
units yield some water to wells in either Angelina or
Nacogdoches Counties, or both, with the exception of
the Midway and Catahoula, in which no wells are known
to be completed.

Table 2 summarizes the thickness, composition,
and water-bearing properties of the formations. Figures
29, 30, 31, and 32 are cross sections showing the general
altitude, depth, thickness, extent, and electric log
character of all the geologic units, as well as the general
water quality in the Wilcox, Carrizo, Sparta, and Yegua
units.

Angelina and Nacogdoches Counties are about
equidistant between the center of the Sabine uplift to
the northeast, the axis of the East Texas embayment to
the west, and the central part of the Gulf Coastal Plain
proper to the south. In northeastern Nacogdoches
County, the outcrop patterns trend northwest-southeast,
with the dip being to the southwest. In southern
Angelina County, the outcrop patterns trend nearly
east-west, with the dip being to the south. The rate of
dip of the formations in northern Nacogdoches County
is typically about 50 feet per mile. The rate increases
southward, until in southern Angelina County the
formations dip at a rate of about 150 feet per mile. Due
to the dip, the depth to a formation increases south-
ward.

Several small faults have been mapped in
Nacogdoches and Angelina Counties. Two are shown on
Figure 28. In the report by White, Sayre, and Heuser
(1941) several others are reported. Of the faults known,
all appear to have only small displacement. Accordingly,
it is not believed that faulting within Angelina and
Nacogdoches Counties is particularly significant with
respect to the occurrence or areal movement of ground
water within the counties. As discussed later, however,
faulting in the Mount Enterprise zone in Rusk and
Cherokee Counties to the north and northwest of
Nacogdoches County has a substantial effect on draw-
down of water levels in wells in the Carrizo Sand, and
that which will be caused in wells in the Wilcox Group.

Figure 28 shows the surface extent of each of the
units cropping out in Angelina and Nacogdoches Coun-
ties. The map was prepared directly from the Geologic
Atlas of Texas, Palestine Sheet, prepared and published
in 1968 by the Bureau of Economic Geology, University
of Texas. The oldest unit that crops out in the area is the
Wilcox Group, exposed at the surface in northern and
northeastern Nacogdoches County, Southward, success-
ively younger rocks occur at the surface inasmuch as
the regional dip of the formations to the south is at a
greater rate than the general slope of the land surface to
the south,



Table 2.--Stratigraphic Units and Their Water-Bearing Properties in Angelina and Nacogdoches Counties

Approximate Approximate Approximate
Range in Thickness at  Thickness
Stratigraphic Unit Thickness Nacogdoches at Lufkin Composition General Water-Bearing Properties
(feet) (feet) (feet)
Alluviun 0-30 0 o] Sand, silt, and clay, with Locally yields small quantities
some gravel. of fresh water to widely scattered
shallow dug wells.
Catahou’a Formation 2/ 0 o Sand with some clay. Yields no water to wells.
Jackson Group -l-/ 0-1,000 0 Q Mostly clay and silt. Yields small quantities of fresh
to brackish water.
Yeguas Formation 0-1,050 0 150-400 Mostly thin-bedded sand, Yields small to moderate gquanti-
silt, and clay. ties of fresh to brackish water.
Cook Mountain 0-500 0 Lio Mostly clay. Yields small quantities of fresh
Formation to brackish water in outcrop area.
Sparta Send 0-290 0-T70 200 Interbedded sand and clay. Yields small to moderate quantities
of fresh water in and near outcrop
area.
Weches Formation 0-240 140 150 Mostly clay. Yields small quantities of fresh to
brackish water in outcrop area.
Queen City Sand 0-130 60 50 Interbedded sand and clay. Yields small quentities of fresh
Sands feather out to south water, mostly in outcrop area.
and east.
Reklaw Formation 0-290 200 250 Clay and silt, typically Yields small quantities of fresh
having a basal sand. to brackish water.
Carrizo Sand 0-170 90 120 Massive sand. Yields moderate to large quantities
of fresh water.
Wilcox Greoup 950-3, 300 2,500 ﬂ Interbedded sand, silt, Yields small to moderate quanti-
and clay. ties of fresh water.
Midway Group 2/ 2/ 2/ Mostly clay. Yields no water to wells .

1/ Includes Whitsett Formation of Eocene or Oligocene age and

2/ Not determined.
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Manning, Wellborn, and Caddell Formations of Eocene age.



Principal Water-Bearing Formations

The most important water-bearing units in
Angelina and Nacogdoches Counties from a present or
potential development standpoint are the Wilcox Group,
Carrizo Sand, Sparta Sand, and Yegua Formation. Of the
four the Carrizo is the most prolific aquifer.

Wilcox Group

The Wilcox Group underlies all of Angelina and
Nacogdoches Counties and is exposed at the surface in
parts of northern and northeastern Nacogdoches
County, as well as in adjoining areas in Rusk and Shelby
Counties. It consists mainly of thin beds of sand, silt,
and clay, with minor amounts of lignite. The sands are
typically gray, fine grained, and silty. The Wilcox
commonly shows a very broken pattern on electric logs
due to its generally thin-bedded character. Individual
beds within the Wilcox Group generally cannot be
correlated from well to well, due to lateral changes in
character and thickness. In some local areas, however,
predominately sandy zones within the Wilcox or pre-
dominately clayey zones do appear to correlate from
well to well.

Figure 33 shows the depth to the top of the
Wilcox Group, based on electric logs, as well as the
altitude of the top of the Wilcox. The thickness of the
Wilcox is about 900 to 1,000 feet in extreme north-
eastern Nacogdoches County. The Wilcox thickens both
to the west and to the south. In southwestern
Nacogdoches County the total thickness of the Wilcox is
more than 2,000 feet, while in southern Angelina
County the Wilcox exceeds 3,300 feet in thickness.

Not all of the Wilcox contains fresh water, and in
parts of the report area it contains only brackish or salt
water. Figure 29 illustrates the general distribution of
fresh, brackish, and salt water within the Wilcox Group
in a north-south direction across Nacogdoches and
Angelina Counties. The thickest fresh water sections or
zones within the Wilcox occur in the northern part of
Nacogdoches County. The thickest sections of brackish
water within the Wilcox Group occur in central and
southern Nacogdoches County. In about the southern
half of Angelina County, only salt water occurs in the
Wilcox Group.

Figure 34 shows the thicknesses of the Wilcox
Group containing fresh and brackish water. The thick-
nesses are based on interpretations of electric logs. Also
shown on Figure 34 are the net sand thicknesses
occurring within the fresh water and brackish water
zones of the Wilcox Group.

From the data given on Figures 33 and 34, the
elevation of the base of the fresh water zone within the
Wilcox can be determined. This is done by subtracting
the thickness of the Wilcox Group containing fresh

water from the elevation of the top of the Wilcox.
Similarly, by subtracting both the thickness of the
Wilcox containing fresh water and the thickness of the
underlying part of the Wilcox containing brackish water
from the elevation of the top of the Wilcox, the
elevation of the base of the brackish water in the Wilcox
can be determined.

Water wells tapping the Wilcox consist mostly of
shallow dug wells in the Wilcox outcrop area and
moderately deep drilled wells both in and just downdip
from the Wilcox outcrop, all of which are of small
capacity and are used mostly for domestic and livestock
purposes. A few wells of moderate capacity draw water
from the Wilcox at Garrison and at other localities in
northern Nacogdoches County. Also, a few Carrizo wells
include some screen in upper Wilcox sands immediately
underlying the Carrizo.

Carrizo Sand

The Carrizo Sand is the most important water-
bearing unit in Angelina and Nacogdoches Counties. It
supplies all the water used by the cities of Lufkin and
Nacogdoches and many smaller users, and most of the
water used by Southland Paper Mills.

The Carrizo directly overlies the Wilcox Group and
crops out immediately south of the Wilcox outcrop in a
band 1 to 8 miles wide trending northwest-southeast
across northeastern Nacogdoches County.

The Carrizo is usually reddish in color and
cross-bedded in surface exposures. The color is due to
iron oxide. In wells, the Carrizo is typically found to be
a white, massive, fine- to medium-grained quartz sand,
normally containing a few clay lenses. It is not usual for
a significant part of the formation to be clay; however,
in a few localities this occurs.

The Carrizo is rather uniform in composition and
also in its character on electric logs. It is normally
distinguished on electric logs from the overlying Reklaw
and the underlying Wilcox by markedly higher resis-
tivity. In localities where little or no resistivity differ-
ences exist between the Carrizo and either sands of the
Reklaw or Wilcox, and formation samples are not
available, picking the upper or lower contacts of the
Carrizo is arbitrary. This tends to be the case for the
Reklaw-Carrizo contact in parts of northern
Nacogdoches County, for the Carrizo-Wilcox contact at
scattered locations throughout the report area, and for
both the Reklaw-Carrizo contact and the Carrizo-Wilcox
contact in about the southern half of Angelina County.

Figure 35 shows the depth to the top of the
Carrizo Sand and the altitude of the top of the Carrizo.
Figure 36 shows the total thickness of the Carrizo Sand
as well as the net sand thickness within the formation.
The thickness of the Carrizo ranges from 20 to 170 feet,
from the data on Figure 36.
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Sparta Sand

The Sparta Sand underlies southern Nacogdoches
County and all of Angelina County. It is exposed at the
surface in a belt trending nearly east-west across the
central part of the report area. Its outcrop ranges in
width from about 2 to 15 miles. The Sparta Sand
consists mostly of very fine to fine-grained quartz sand,
clay, and silty clay. It has some lignitic beds. Typically,
about half of the formation is sand. In local areas,
individual sand zones within the Sparta can be correlated
from well to well; however, on an areal basis such is not
the case.

The depth to and altitude of the top of the Sparta
Sand are shown on Figure 37. Figure 38 shows the total
thickness of the Sparta Sand, as well as the net sand
thickness within the Sparta.

Present development within the Sparta consists of
numerous shallow small-capacity wells in its outcrop
area and a few moderately deep, drilled wells of small
capacity, mostly located in northwestern Angelina
County and in southeastern Nacogdoches County. in
1942 and 1943, several moderate capacity test wells
were drilled by Southland Paper Mills in southern
Nacogdoches County, but were not subsequently used
except for water-level observations.

Yegua Formation

The Yegua Formation occurs in Angelina County
and the southeastern tip of Nacogdoches County. It
crops out in a belt about 9 to 15 miles wide trending
east-west. The Yegua is composed mainly of thin
alternating beds of sand, silt, and clay. It exhibits a very
broken character on electric logs due to its typically very
thin-bedded nature. The upper part of the Yegua
generally contains more clay and silt and fewer and
thinner beds of sand than the lower part. Most of the
sand beds are composed of fine-grained quartz sand.
Some of the sand zones appear to correlate locally, but
none is directly correlated over large distances.

Figure 39 shows the depth to the top of the Yegua
Formation, as well as the altitude of the top of the
Yegua. The depth to the base of the Yegua Formation is
given on Figure 40. The total thickness of the Yegua
increases southward across its outcrop area. The thick-
ness is about 500 feet in the central part of the outcrop
area and about 900 to 1,000 feet along the southern
edge of the outcrop area. In that part of southern
Angelina County where the full thickness of the forma-
tion is present, the Yegua is believed to average about
1,000 feet in thickness.

Not all the Yegua Formation contains fresh water,
and in parts of the area the Yegua appears to contain
only brackish and salt water. Figures 29 and 30 portray
in cross-section form the general occurrence of fresh,

brackish, and salt water within the Yegua. The available
electric logs indicate that in parts of the report area
zones containing fresh water interfinger with zones
containing brackish water. The net sand thicknesses
occurring within the various quality zones, as estimated
from the available electric logs, are shown on Figure 40.
The total net sand thicknesses within the Yegua are
typically quite small, ranging from about 70 to 130 feet
for the entire formation.

Many small- to moderate-capacity wells, both
shallow and deep, have been constructed in the Yegua in
central and southern Angelina County.

Other Formations

Midway Group

The Midway Group occurs only in the subsurface
in this area, underlying the Wilcox Group throughout
Angelina and Nacogdoches Counties. The Midway con-
sists almost entirely of clay and silt and is considered
essentially impermeable. No water wells are known that
tap the Midway in the two counties.

Reklaw Formation

The Reklaw Formation overlies the Carrizo Sand.
The Reklaw reaches a known maximum thickness of 290
feet but typically is slightly over 200 feet in thickness on
well logs showing its full thickness.

From outcrops Stenzel (1938) divided the forma-
tion into two members, with the Marquez Shale being
the upper part and the Newby Sand being the lower
part. In Angelina and Nacogdoches Counties, the upper
part of the Reklaw is principally clay, with the lower 20
to 80 feet of the formation generally being a silty,
glauconitic, fine-grained quartz sand. Distinguishing the
sands of the lower part of the Reklaw from those of the
underlying Carrizo is not always easy. From drillers’ logs
it is frequently impossible to make the distinction, and
always the distinction can be more readily made from
formation samples than from electric logs. It is con-
sidered important to distinguish between the basal
Reklaw sands and the Carrizo sands inasmuch as the
Reklaw is probably much less permeable and is generally
believed to contain more mineralized water than the
underlying Carrizo in the area where the Carrizo water is
fresh.

Numerous shallow wells yielding small supplies
exist on the outcrop of the Reklaw Formation. South of
its outcrop area only a few wells tap the Reklaw
Formation. Of the wells that do, all draw water from the
basal sand and are of relatively small capacity.
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Queen City Sand

The Queen City Sand overlies the Reklaw Forma-
tion and consists mostly of alternating beds of very fine
to fine-grained quartz sand and clay. The Queen City
Sand crops out in an irregular belt extending across most
of Nacogdoches County.

At the surface the formation is thickest in western
Nacogdoches County and thins eastward. In western
Nacogdoches County, it attains a thickness of 100 to
possibly 130 feet and consists of approximately half
sand. In central and east-central Nacogdoches County,
the Queen City is about 50 feet thick and is about
one-third sand. Farther east it is even thinner and is
essentially all clay. No Queen City sands are recognizable
on electric logs southeast of a line trending northeast-
southwest through Lufkin. Where sands are not present,
it is not possible to distinguish the clays of the Queen
City from the clays of the overlying and underlying
formations. The changes in character and thickness of
the Queen City are illustrated on the geologic sections,
Figures 29, 31, and 32.

Numerous shallow wells yielding small supplies
exist on the outcrop of the Queen City. Only a few
wells, all of small capacity, tap the formation downdip
from its outcrop area.

Weches Formation

The Weches Formation overlies the Queen City
Sand and consists principally of clays and silts with some
fine-grained sands. In well logs where its full thickness is
present, it ranges in thickness from about 110 to 240
feet. In its outcrop area the Weches yields water to
shallow dug wells, but no wells are known to tap the
Weches downdip from its outcrop area.

Cook Mountain Formation

The Cook Mountain Formation overlies the Sparta
Sand and underlies the Yegua Formation. It crops out in
a band about 3 to 7 miles wide extending across the
central part of the report area. On well logs where its full
thickness is present, it ranges in thickness from about
380 to 500 feet, averaging slightly over 400 feet. It
consists mostly of clay, but contains a few thin beds of
sand, sandy clay, and marly clay. Some shallow wells
exist in the outcrop area of the Cook Mountain
Formation and yield small supplies of water. Only a few
wells tap the formation downdip from its outcrop area.

Jackson Group
As used in this report, the Jackson Group refers to

all of the rocks occurring above the Yegua Formation
and below the Catahoula Formation. Included are rocks

mapped on the surface as the Caddell, Wellborn,
Manning, and Whitsett Formations (Bureau of Economic
Geology, 1968). Individually, these formations are not
readily recognizable in the subsurface of Angelina
County from the few well logs available. For this reason,
and also because they are relatively unimportant from a
ground-water standpoint, they are herein lumped under
the name ““Jackson Group.”

The outcrop of the Jackson in southern Angelina
County occurs in a belt up to 14 miles in width trending
mostly east-west. The Jackson dips to the south at from
100 to 150 feet per mile. On logs the Jackson appears
principally as clay, with only occasional thin sand beds
consisting of fine- to medium-grained quartz sand.

The thickness of the Jackson Group is shown on
Figure 39, the map showing the depth to the top of the
Yegua Formation. On Figure 39 the depth to the top of
the Yegua Formation represents the thickness of the
Jackson Group at ali locations where data are available.
Near the middle of the Jackson outcrop belt the
thickness of the Jackson is approximately 500 feet. It is
estimated that where the full thickness of the Jackson
exists in southeastern Angelina County its thickness is
about 1,000 feet.

The Jackson furnishes water to a few shallow dug
wells and to a few moderately deep, drilled wells. The
general lack of sand in the Jackson, however, essentially
renders the formation valueless except as a source for
very small supplies.

Catahoula Formation

The Catahoula Formation consists mostly of sand
and is an important water-bearing unit in counties south
of Angelina County. The occurrence of the Catahoula
within Angelina County, however, is limited to a few
thin outcrops, mostly forming the tops of hills in
extreme southeastern Angelina County along the
Angelina-Jasper County line. No wells which tap the
Catahoula Formation are known to exist in Angelina
County.

Alluvium

Terrace and floodplain deposits occur along the
major stream valleys in Angelina and Nacogdoches
Counties. The deposits are quite restricted in extent and
consist of sand, silt, and clay, with some gravel. It is
believed that they attain a maximum thickness of
approximately 30 feet. A very few shallow dug wells at
widely scattered locations obtain water from the allu-
vium.
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