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METRIC CONVERSIONS

Metric equivalents of the inch-pound measurements used in this report may
be calculated by use of the following conversion factors:

Multiply inch-pound unit By To obtain metric unit
cubic foot per second (ft3/s) 0.02832 cubic meter per second
foot 0.3048 meter
mile : 1.609 kilometer
yard 0.9144 meter



WATER-QUALITY DATA FOR AQUIFERS, STREAMS; AND LAKES
IN THE VICINITY OF KEECHI, MOUNT SYLVAN, OAKWOOD, AND
PALESTINE SALT DOMES, NORTHEAST TEXAS SALT-DOME BASIN

Compiled by
Jerry E. Carr, Stephen J. Halasz,
and Fred Liscum

ABSTRACT

This report contains water-quality data for .aquifers, streams, and lakes
in the vicinity of Keechi, Mount Sylvan, Oakwood, and Palestine Salt Domes. in
the northeast Texas salt-dome basin. Water-quality data were compiled for
aquifers in the Wilcox Group, the Carrizo Sand, and the Queen City Sand. The
data include analyses for dissolved solids, pH, temperature, hardness, calcium,
magnesium, sodium, bicarbonate, chloride, and sulfate. Water-quality and
streamflow data were obtained from 63 surface-water sites in the vicinity of
the domes. These data include water discharge, specific conductance, pH,
water temperature, and dissolved oxygen. Samples were collected at selected
sites for analysis of principal and selected minor dissolved constituents.



INTRODUCTION

The U.S. Department of Energy is considering the feasibility of using salt
domes in the northeast ‘Texas salt-dome basin (figs. 1-2) as repositories for
radioactive wastes that may require complete confinement for as much as 250,000
years. Four of fourteen known shallow piercement salt domes within the basin--
Keechi, Mount Sylvan, Oakwood, and Palestine Salt Domes--have been selected as
candidate domes for further study and possible selection as storage sites.

The salt within these domes has penetrated as much as 20,000 feet of Meso-
zoic and Cenozoic strata and presently extends to within 120 to 800 feet of the
land surface. The salt penetrates or closely underlies major freshwater and
salinewater aquifers within the basin. To provide a safe repository for
radioactive wastes within one or more of these domes, a thorough understanding
of the geohydrology needs to be obtained, and the hydrologic stability of the
domes needs to be established for the expected life of the storage facility.

PURPOSE AND SCOPE OF THIS REPORT

This report was prepared in cooperation with the U.S. Department of Energy
in conjunction with other studies designed to determine the feasibility of
using salt domes in the northeast Texas salt-dome basin for the terminal storage
of nuclear wastes. The purpose of this report is to present water-quality data
for aquifers, streams, and lakes in the vicinity of Keechi, Mount Sylvan, Oak-
wood, and Palestine Salt Domes.

Water samples from freshwater aquifers were collected from the Wilcox
Group of Paleocene and Focene age in 21 counties, from the Carrizo Sand of
Eocene age in 15 counties, and from the Queen City Sand of Eocene age in 14
counties. These ground-water samples were analyzed for dissolved solids, pH,
temperature, hardness, calcium, magnesium, sodium, bicarbonate, chloride, and
sulfate. The data are presented in tables 1-3.

Water-quality and streamflow data were obtained from 63 surface-water
sites in the vicinity of the four salt domes. The number of sites associated
-with each salt dome and the types of data obtained are indicated in the follow-
ing tabulation:

Number of Number of

sites where sites where sam-

Total num- only field ples for labora-

ber of measurements _tory analysis

Salt dome sites were made were collected
Keechi 13 9 4
Mount Sylvan 16 10 4
Oakwood 18 7 5
Palestine 16 5 9

Locations of the salt domes and the associated-data-collection sites are
shown on figures 3-6, and are described in table 4. Results of streamflow
measurements and on-site and laboratory water-quality analyses are given in
table 5. . :
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Figure l.-Location of the study area
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Sites were selected on the basis of public access, proximity to selected
salt domes, likelihood of flow, similarity of drainage, and results of on-site
water-quality measurements at other nearby sites. Most sites selected for a
given salt dome were within about a 5-mile radius of the salt dome.

A series of six water-quality surveys.(during August, September, October,
and November 1978, and January and February 1979) were made for most sites at
each salt dome. A seventh survey was made in April 1979 to obtain additional
data at a few selected sites. Four surveys were made during Tow-flow periods;
two surveys were made during periods of surface runoff.

Each dome was surveyed as a unit. The duration of a survey was held to a
minimum to insure similar hydrologic conditions for all sites associated with
that dome. During each survey, water discharge, specific conductance, pH, water
temperature, and dissolved oxygen were measured at each site. Samples for the
analysis of the principal dissolved constituents and selected minor dissolved
constituents were collected at selected sites.

=10-



SUMMARY OF CHEMICAL ANALYSES OF GROUND-WATER SAMPLES
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Table 1.--Summary of chemical analyses of water
from the Wilcox Group

Dissolved solids, residue on evaporation (ROE) at 180°C
(milligrams per liter)

Area Max imum qugzgifel Medzian quzg‘:ill‘e 3 Minimum SZl}lpggs
Region 7,000 562 324 228 37 617
County

Anderson 1,190 805 499 226 77 44
Camp 490 -- 330 - 327 3
Cherokee 1,240 837 695 544 - 243 16
Franklin 604 320 202 169 113 12
Freestone 5,030 661 339 265 100 143
Gregg 2,240 744 583 441 276 35
Henderson 7,000 362 270 191 37 116
Hopkins 330 313 243 150 113 9
Houston 1,130 , -- -- -- - 1
Leon 563 478 271 . 211 168 15
Limestone 826 326 281 263 195 6
Morris 383 352 231 162 71 12
Nacogdoches 973 507 364 282 S5 24
Navarro 1,840 1,660 797 461 287 -9
Rains 6,380 595 336 198 122 18
Rusk 982 451 303 224 69 27
Smith 1,960 430 255 150 114 20
Titus 1,150 828 523 310 103 6
Upshur 2,020 594 297 240 128 10
Van Zandt 2,740 111 55 21 9 59
Wood 3,820 432 265 217 68 32

See footnotes at end of table._
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Table 1.--Summary of chemical analyses of water
from the Wilcox Group--Continued

pH (units).

Area Maximum quggzi;el Medzi " qu;gvtvifé Minimum ' l:;l;\p (fgs
Region 9.3 8.3 7.9 7.4 4.2 563
County |

Anderson 9.3 8.4 8.3 8.1 5.8 44
Camp 8.5 - 7.5 - 7.3 3
Cherokee 9.0 . 8.6 8.3 7.9 6.4 16
Franklin 8.3 8.0 7.5 7.1 . 5.6 12
Freestone 8.7 8.0 7.7 7.0 5.7 123
Gregg 8.9 8.5 8.2 8.0 7.1 28
Henderson 9.0 8.4 8.2 7.9 5.8 91
Hopkins 8.3 T 8.2 7.9 7.4 7.1 9
Houston 8.4 -- - - -

Leon 8.5 8.3 8.0 7.6 6.8 15
Limestone 8.4 7.9 7.8 7.7 7.5 6
Morris 8.2 © 8.1 7.7 6.9 5.4 12
Nacogdoches 8.8 8.6 8.2 7.5 4.2 24
Navarro 7.6 7.5 7.2 7.1 6.7 9
Rains 8.7 8.0 7.3 6.9 5.9 ‘ 18
Rusk 8.9 8.5 8.2 7.4 4.9 27
Smith 8.7 8.2 8.0 7.5 6.3 20
Titus 8.2 8.0 7.6 7.1 6.3

Upshur 8.6 8.2 8.0 7.5 6.9

Van Zandt 8.9 7.9 7.7 7.3 5.4 59

Wood 8.7 7.9 7.2 6.9 5.9 31

See footnotes at end of table.

-
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Table 1.--Summary of chemical analyses of water
from the Wilcox Group--Continued

Temperature (°C)

Area Maximum Upp?r 1 Me%}an Low?r 3. Minimum No. of
quartile quartile samples

Region 36.5 - 23.5 22.0 21.0 14.5 269
County . _ .

Anderson 36.0 30.5 25.0 22.0 21.5 16

Camp 27.0 -- -- -- 22.5

Cherokee 28.5 25.0 22.0 21.0 20.0 9

Franklin 25.5 -- 22.0 -- 19.0

Freestone 26.5 23.5 23.0 21.5 14.5 92

Gregg 25.5 24.5 22.5 21.5 20.5 11

Henderson 29.0 23.5 22.0 21.0 20.0 49

Hopkins - -- -— - -- 0

Houston 36.5 -- -- -- --

Leon 26.5 24.5 24.5 24.5 21.0

Limestone 25.0 24.5 24.0 24.0 24.0 6

Morris 26.5 25.5 23.0 20.5 18.5 10

Nacogdoches -- -- -- -- -- 0

Navarro 23.5 -- -- - == --

Rains 28.0 21.0 20.0 20.0 14.5 8

Rusk 26.0 23.5 22.0 20.5 20.0 14
. Smith 30.0 24.5 24.0 22.0 . 20.0 6

Titus 22.0 -~ -- -- 20.5

Upshur 128.0 -- - - 22.0 2

Van Zandt 23.5 21.5 21.0 "20.0 15.5 15

Wood 25.0 21.5 20.5 20.0 18.5 16

See footnotes at end of table.
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Table 1.--Summary of chemical analyses of water

Hardness (calcium, magnesium) as calcium carbonate

from the Wilcox Group--Continued

(milligrams per liter)

R R R
Region 3,800 110 34 14 1 612
County

Anderson 340 26 16 9 4 44
Camp 12 -- 10 -- 9 3
Cherokee 170 15 11 8 3 16
Franklin 80 44 17 11 6 12
Freestone 3,300 290 130 47 4 143
Gregg 170 25 8 4 2 35
Henderson 3,400 90 35 17 5 115
Hopkins 230 110 73 25 19 9
Houston 8 -- -- -- -- 1
Leon 170 87 29 14 11 15
Limestone 260 170 54 28 16 6
Morris 150 80 40 22 10 12
Nacogdoches 470 27 14 11 6 24
Navarro 1,300 970 500 180 96 9
Rains 3,800 150 65 24 18
Rusk 150 63 10 6 4 27
Smith 110 34 24 10 18
Titus 690 96 58 27 24

Upshur 54 21 14 8

Van Zandt 2,700 110 55 21 9 59
Wood 3,000 99 22 14 31

See footnotes at end of table.

-
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Table 1..--Summary of chemical analyses of water
from the Wilcox Group--Continued

Dissolved calcium (Ca)
(milligrams per liter)

Region 720 33 9.0 4.0 0.0 613

County
Anderson 110 6.5 4.0 2.0 1.0 44
Camp 3.0 = -- 3.0 -- 2.0 3
Cherokee 56 3.0 2.0 2.0 . 1.0 17
Franklin 26 13 5.0 2.5 1.0 12
Freestone 720 83 35 12 1.0 143
Gregg 65 5.0 2.0 1.0 .0 32
Henderson 670 24 9.0 5.0 1.0 116
Hopkins 81 38 26 7.5 5.0 9
Houston 3.0 -- -- - -- 1
Leon 50 25 10 . 4.0 3.0 15
Limestone 67 51 16 10 5.0 6
Morris 47 24 7.5 5.0 3.0 12
Nacogdoches 110 6.5 3.0 2.0 1.0 24
Navarro 480 310 170 - 110 26 : 9
Rains 660 46 17 7.0 2.0 18
Rusk 47 25 2.5 2.0 1.0 27
Smith 28 9.0 5.0 3.0 2.0 20
Titus 160 25 23 8.0 8.0
Upshur 16 5.5 4.5 3.0 2.0
Van Zandt 430 39 17 7.0 3.0 59
Wood 600 20 7.0 5.0 2.0 32

See footnotes at end of table.

-



Table 1.--Summary of chemical analyses of water
from the Wilcox Group--Continued

Dissolved magnesium (Mg)
(milligrams per liter)

hoo vamimm UV I Winimn Lo f
Region 510 7.0 3.0 1.0 0.0 612
County

Anderson 19 2.5 2.0 1.2 1.0 44
Camp 1.0 -- 1.0 -- .0 3
Cherokee 16 2.0 1.0 1.0 .0 17
Franklin 6.0 2.5 1.5 1.0 .0 12
Freestone 370 22 7.0 4.0 .0 143
Gregg 6.0 1.0 .5 .0 .0 33
Henderson 450 5.0 2.5 1.0 .0 116
Hopkins 7.0 4.5 1.5 1.0 1.0 9
Houston 1.0 -- - -- -- 1
Leon 12 6.0 2.5 1.0 1.0 15
Limestone 23 11 3.0 1.0 1.0 6
Morris 9.0 6.0 4.5 2.5 1.0 12
Nacogdoches 47 3.0 1.5 . 1.0 0 24
Navarro 57 34 15 12 7.0 9
Rains 510 7.5 3.0 1.5 1.0 18
. Rusk 13 1.0 1.0 1.0 1.0 25
Smith 10 2.5 1.5 1.0 .0 20
Titus 72 8.0 5.0 2.0 1.0 6
Upshur 3.0 1.5 1.0 .0 .0
Van Zandt 410 7.0 3.0 1.0 1.0 59
Wood 380 5.0 2.0 110 1.0 32

See footnotes at end of table.
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Table 1.--Summary of chemical analyses of water
from the Wilcox Group--Continued

Dissolved sodium (Na)
(milligrams.per liter)

Region 1,400 170 98 52 2.0 618
County .
Anderson 470 320 180 77 10 44
Camp 200 L - 130 -- 121 3
Cherokee 510 360 280 190 12 17
Franklin 240 110 71 41 17 12
Freestone 1,400 140 79 48 2.0 143
Gregg 880 320 250 120 22 35
Henderson 1,100 © 130 94 48 2.0 116
Hopkins 120 99 20 6.5 5.0 9
Houston 460 -- -- -- -- 1
Leon 240 © 200 79 45 22 15
Limestone 200 © 120 82 62 45 6
Morris 150 110 75 23 4.0 12
Nacogdoches 420 170 130 83 3.0 24
Navarro 240 260 140 63 45 . 9
Rains 710 170 92 28 5.0 18
Rusk 400 190 110 32 2.0 27
Smith 770 180 84 41 24 20
Titus 330 240 110 92 11 6
Upshur 770 230 120 88 37 10
Van Zandt 300 110 70 46 ’ 3.0 59
Wood 300 130 100 61 8.0 32

See footnotes at end of table.
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Table 1.--Summary of chemical analyses of water

from the Wilcox Group--Continued

Bicarbonate (HCO03)

(milligrams per liter)

fea Waumn oV T inimn oo
Region 1,000 330 220 160 0 618
County

Anderson 1,000 620 420 200 22 44
Camp 420 -- 280 -- 250 3
Cherokee 990 860 710 370 100 17
Franklin 390 250 160 72 48 12
Freestone 840 300 230 170 6 143
Gregg 740 600 540 410 140 35
Henderson 480 240 190 130 6 116
Hopkins 280 220 200 100 21 9
Houston 1,100 - -- -- -- 1
Leon 580 470 200 150 87 15
Limestoné 250 250 240 180 170 6
Morris 360 330 240 120 1 12
Nacogdoches 990 400 280 180 0 24
Navarro 590 530 290 130 91 9
Rains 390 260 200 120 29 18
. Rusk 700 380 260 130 6 27
Smith 750 410 160 120 45 20
Titus 410 290 230 160 17 6
Upshur 400 310 210 180 120 10
Van Zandt 450 230 170 130 8 59
Wood 440 300 220 150 14 32

See footnotes at end of table.
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Table 1.--Summary of chemical analyses of water

from the Wilcox Group--Continued

Dissolved chloride (Cl1)

(milligrams per liter)

s R S R
Region 2,400 71 23 10 1.0 618
County

Anderson 430 82 22 10 4.0 44
Camp 66 -- 32 -- 18 3
Cherokee 220 37 17 11 8.0 17
Franklin 160 30 15 5.5 4.0 12
Freestone 1,900 160 39 20 6.0 143
Gregg 960 390 34 13 8.0 35
Henderson 2,400 58 25 11 3.0 116
Hopkins 40 39 26 10 3.0 9
Houston 100 -- -- -- -- 1
Leon 64 39 14 8.0 5.0 15
Limestone 220 37 33 14 12 6
Morris 47 27 13 6.0 5.0 12
Nacogdoches 190 16 9. 6.0 2.0 24
Navarro 470 202 110 94 40 9
Rains 1,600 79 38 13 7.0 18
Rusk 220 19 12 5.0 3.0 27
Smith 820 26 14 8.0 3.0 20
Titus 320 280 110 20 7.0 6
Upshur 1,100 140 22 13 2.0 10
Van Zandt 200 65 27 8.0 1.0 59
Wood 1,600 56 18 8.5 4.0 32

See footnotes at end of table. )
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Table 1.--Summary of chemical analyses of water
from the Wilcox Group--Continued

Dissolved sulfate (SOu)
(milligrams per liter)

Region 2,900 44 19 7.0 0.0 617
County
Anderson 260 16 6.5 4.0 .0 44
Camp 48 -- 10 -- 4.0 3
Cherokee 190 45 4.5 4.0 1.0 16
Franklin 90 17 5.5 4.0 .0 12
Freestone 1,400 61 30 14 4.0 143
Gregg - 150 34 23. 14 .0 35
Henderson 2,900 42 16 6.5 . 2.0 116
Hopkins 45 34 16 4.0 4.0 9
Houston 4.0 -- -- -- -- 1
Leon 180 45 .12 4.0 .0 15
Limestone 170 33 33 12 8.0 6
Morris 40 32 15 12 4.0 12
Nacogdoches 250 49 14 6.0 .0 24
Navarro 760 580 97 55 37 9
Rains 2,700 47 15 5.0 4.0 18
Rusk 150 26 17 7.0 4.0 27
Smith 65 29 19 11 4.0 20
Titus 440 59 25 5.5 4.0 6
Upshur 44 34 30 19 7.0 10
Van Zandt 2,700 72 32 10 0 59
Wood 940 63 18 5.0 .0 32

! upper quartile - 75 percent of the samples had a concentration less than the
amount shown,

2 Median - 50 percent of the samples had a concentration less than the amount
shown.

3 Lower quartile - 25 percent of the samples had a concentration less than the
amount shown.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand

Dissolved solids, residue on eva?oration (ROE) at 1809C
(milligrams per liter)

Region 961 455 263 169 29 220
County
Anderson 566 263 192 160 35 32
Camp 251 L - - - 92 2
Cherokee 780 499 457 290 . 33 58
Freestone 867 361 285 260 127 5
Gregg 886 -- 419 -— 375 4
Henderson 366 239 144 100 41 14
Hopkins -- - -- -- -- 0
Houston 961 466 368 338 178 12
Leon 310 252 222 180 149 8
Nacogdoches 575 293 184 148 29 45
Rusk 287 - 72 -- 56 4
Smith 394 264 189 146 105 19
Upshur 920 -- 728 -- 338
Van Zandt 273 -- 148 -- 101
Wood 619 540 222 149 107

See footnotes at end of table.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand--Continued

pH (units)
R e
Region 9.4 8.2 7.8 7.1 3.6 207
County
Anderson 9.4 8.2 7.7 7.2 5.0 31
Camp 7.6 - -- -- 6.7 2
Cherokee 8.8 8.4 8.0 7.7 5.5 55
Freestone 8.4 7.2 7.2 5.9 5.8 5
Gregg 8.6 -- 8.4 -- 7.4 4
Henderson 8.4 8.2 8.0 6.8 6.7 11
Hopkins 6.2 -- -- -- -- 1
Houston 8.5 8.4 8.1 7.8 7.7 12
Leon 8.1 7.9 7.7 7.3 6.8 8
Nacogdoches 8.8 8.0 7.1 6.3 3.6 45
Rusk 7.0 - 6.7 -- 6.4 4
Smith 8.7 8.4 8.0 7.7 7.1 17
Upshur 8.0 -- -- -- 7.9 2
Van Zandt 8.1 -- 7.8 -- 7.6
Wood 7.8 7.1 6.7 6.4 5.9

See footnotes at end of table.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand--Continued

-

Temperature (©C)

wo vaximn eGSR inimn Lo
Region 29.0 24.0 23.0 21.0 12.0 70
County
Anderson 29.0 23.5 22.0 20.0 19.5 13
Camp -- -- -- -- -~ 0
Cherokee 28.5 © 24.0 23.0 22.0 21.0 32
Freestone 25.5 - 23.0 -- . 20.0 3
Gregg -- -- -- -- -- 0
Henderson 23.5 -- 23.5 - 20.5 4
Hopkins -- -- -- -- -- 0
Houston 26.5 '25.0 24.5 23.0 20.0 6
Leon 23.5 -- -~ -- 12.0 2
Nacogdoches -- -- -- -- - 0
Rusk 23.0  -- - e 19.0 2
Smith -- - - -- -- 0
Upshur -~ -- -- -- -- 0
Van Zandt 25.0 -- -- -- 20.2 2
Wood 19.5 -- - -- 18.5 2

See footnotes at end of table.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand--Continued

Hardness (calcium, magnesium) as calcium carbonate
(milligrams per liter)

R R e R
Region 390 48 18 8 2 217
County _

Anderson 170 64 33 16 3 31
Camp 38 -- - -- 17 2
Cherokee 160 19 11 7 2 58
Freestone 200 160 110 49 17
Gregg 35 -- 7 — 4
Henderson 200 49 36 12 10 14
Hopkins 39 -- -—- -- -- 1
Houston 72 20 9 4 3 11
Leon 160 50 29 15 2 8
Nacogdoches 180 75 15 7 2 45
Rusk : 85 -- 46 -- 21 4
Smith 91 29 22 5 3 18
Upshur 100 -- 35 - 15
Van Zandt 160 -- 64 -- 15
Wood 390 260 78 52 30

See footnotes at end of table.
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Table 2 .--Summary of chemical analyses of water
from the Carrizo Sand--Continued

Dissolved calcium (Ca)
(milligrams per liter)

Mo ammmmer R e inimn oo
Region 160 13 5.0 2.0 0.0 214
County

Anderson 35 14 7.0 4.0 1.0 32
Camp 14 -- -- -- 5.0 2
Cherokee 53 4.0 2.0 1.0 ) 1.0 58
Freestone 68 47 35 16 5.0

Gregg 9.0 -- 2.5 -- 1.0 4
Henderson 75 19 9.5 4.0 2.0 14
Hopkins -- Co-- -~ -- -- 0
Houston 160 4.5 2.0 1.0 .0 12
Leon 45 13 7.5 4.0 1.0 8
Nacogdoches 56 © 15 3.0 2.0 1.0 45
Rusk 26 S 23 - 7.0 4
Smith 23 12 6.0 2.0 1.0 19
Upshur 32 -- 12 -~ 4.0 3
Van Zandt -- - - -- -

Wood 100 65 21 8.5 7.0 8

See footnotes at end of table.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand--Continued

Dissolved magnesium (Mg)

(milligrams per liter)

for  Waximn o WO L inimn o oC

Region 77 4.0 2.0 1.0 0.0 217
County

Anderson 9.0 5.5 3.0 2.0 1.0 31

Camp 1.0 R -- -- 1.0 2

Cherokee 15 2.0 1.0 1.0 .0 58

Freestone 9.0 8.0 6.0 2.0 1.0

Gregg 4.0 -- 1.5 -- .0 4

Henderson 15 4.5 1.5 1.0 .0 14

Hopkins -- L o-- -- -- -- 0

Houston 77 1.5 1.0 .0 12

Leon 12 4.5 2.5 .0 8

Nacogdoches 14 8.5 2.0 . .0 45

Rusk 5.0 - 1.5 -- 1.0 4

Smith 8.0 2.5 2.0 1.0 1.0 18

Upshur 6.0 -- 3.0 -- 1.0

Van Zandt 3.0 -- 1.0 -- 1.0

Wood 31 25 9.0 5.0 3.0

See footnotes at end of table.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand--Continued

Dissolved sodium (Na)
(milligrams per liter)

R e R
Region 360 150 66 33 1.0 220
County -

Anderson 240 ' 88 58 35 5.0 32
Camp 72 -- -- -- 8.0 2
Cherokee 350 200 180 110 1.0 58
Freestone 350 37 32 29 19 5
Gregg 340 -- 170 - 150 4
Henderson 130 60 27 12 4.0 14
Hopkins 4.0 -- - - . - 1
Houston 210 160 150 120 41 12
Leon 100 97 65 48 23 8
Nacogdoches 240 88 . 55 20 3.0 45
Rusk 43 -- 5.5 -- 3.0 4
Smith 140 99 64 43 20 19
Upshur 360 -- 170 - 130

Van Zandt 64 -- 21 -- 3.0

Wood 81 53 33 22 17

See footnotes at end of table.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand--Continued

Bicarbonate (HCO3)
(milligrams per liter)

Region 580 320 160 100 0 220
County -
Anderson 550 210 160 120 4 32
Camp 150 -- -- -- 46 2
Cherokee 390 220 190 81 3 58
Freestone 350 37 32 29 19
Gregg 340 -- - 170 - 150
Henderson 240 160 120 58 12 14
Hopkins 16 -- - - . - 1
Houston 460 390 330 280 150 12
Leon 310 220 170 150 100 8
Nacogdoches 580 180 . 110 60 0 45
Rusk 55 -- 29 -- 23 4
Smith 330 240 160 120 92 19
Upshur 430 -- 300 -- 280
Van Zandt 150 -- 120 -- 95
Wood 120 120 53 14 4

See footnotes at end of table.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand--Continued

Dissolved chloride (Cl1)
(milligrams per liter)

Region 390 21 12 7.0 2.0 217
County ‘
Anderson 80 17 7.0 6.0 5.0 32
Camp 45 -- -- -- 7.0 2
Cherokee 65 25 19 13 2.0 57
Freestone 120 67 49 23 17 5
Gregg 380 -- 9.5 - 8.0 4
Henderson 190 21 9.0 5.0 4.0 14
Hopkins -- -- -— . -- -- 0
Houston 86 20 16 8.5 6.0 .12
Leon 16 12 11 8.5 6.0 8
Nacogdoches 52 16 11 7.5 2.0 45
Rusk ) 90 -- 9.5 -- 6.0 4
Smith 43 18 10 6.0 3.0 19
Upshur 390 -- 240 -- 11
Van Zandt 13 - 7.0 - 6.0
Wood 79 51 26 14 6.0 8

See footnotes at end of table.
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Table 2.--Summary of chemical analyses of water
from the Carrizo Sand--Continued

Dissolved sulfate (SOy)
(milligrams per liter)

Region 400 45 20 11 0.0 219
County
Anderson 150 29 15 13 4.0 32
Camp 42 -- -- -- 6.0 2
Cherokee 220 54 40 5.5 ] 2.0 57
Freestone 38 26 18 5.0 4.0
Gregg 23 -- 15 -- 13 4
Henderson 40 18 12 7.5 5.0 14
Hopkins 25 - -- -- -- 1
Houston 400 53 32 23 11 12
Leon 55 25 22 13 4.0 8
Nacogdoches 140 | 55 25 . 16 .0 45
Rusk 16 - 5.5 -- 4.0 4
Smith 99 22 12 9.0 7.0 19
Upshur 39 -- 21 - 4.0
Van Zandt 60 -- 4.5 -- 2.0
Wood 270 90 50 30 2.0

1 Upper quartile - 75 percent of the samples had a concentration less than the
amount shown.

2 Median - 50 percent of the samples had a concentration less than the amount
shown.

3 Lower quartile - 25 percent of the samples had a concentration less than the
amount shown. ’



Table 3.--Summary of chemical analyses of water
from the Queen City Sand

Dissolved solids, residue on evaporation (ROE) at 1809C
(milligrams per liter)

e wemn DTG T i oot
Region 8,200 277 164 106 23 266
County -

Anderson 733 229 168 107 56 51
Cherokee 806 247 142 97 39 55
Franklin 107 -- -- -- -- 1
Freestone 385 244 194 164 141 5
Gregg 1,060 368 174 118 65 7
Henderson 8,200 394 182 122 39 42
Houston 515 393 252" 218 129 11
Leon 554 336 277 251 102 11
Nacogdoches 657 585 431 204 80 6
Rusk 371 - - -- --

Smith 255 143 124 79 41 17
Upshur 631 227 138 75 30 20
Van Zandt 615 462 177 140 85 7
Wood 1,610 213 152 88 23 31

See footnotes at end of table.

-32-



Table 3.--Summary of chemical analyses of water

from the Queen City Sand--Continued

pH (units)

bea  Wwimm e e TR inime o or

Region 9.0 7.5 6.8 6.1 4.0 239
County

Anderson 8.0 7.0 6.5 6.0 4.0 51

Cherokee 9.0 7.0 7.0 6.0 5.0 51

Franklin 5.0 -- - - -

Freestone 8.0 7.0 7.0 7.0 6.0

Gregg 8.0 7.0 7.0 6.5 6.0

Henderson 8.0 7.0 7.0 6.0 5.0 24

Houston 8.5 8.0 8.0 7.0 6.0 11

Leon 8.0 8.0 8.0 7.0 6.0 11

Nacogdoches 8.0 8.0 7.0 6.0 6.0 6

Rusk 7.0 -- -- -- --

Smith 8.0 7.0 7.0 6.0 5.0 16

Upshur 8.0 8.0 6.0 5.0 4.5 17

Van Zandt 8.0 8.0 7.5 6.5 6.0 7

Wood 8.0 7.0 7.0 6.0 5.0 31

See footnotes at end of table.
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Table 3.--Summary of chemical analyses of water
from the Queen City Sand--Continued

Temperature (°C)

- Region 35.0 23.5 21.5 20.0 14.5 96
County

Anderson 26.0 23.5 21.5 19.5 19.0 18
Cherokee 24.5 22.0 21.0 20.0 19.0 31
Franklin 18.5 -- -- -- -- 1
Freestone 21.5 -- -- -- 15.5
Gregg 21.5 -- 21.5 -- 21.0 4
Henderson 25.5 24.0 21.5 20.5 20.0 10
Houston 35.0 31.0 25.5 23.5 23.5 6
Leon 24.0 24.0 23.5 23.5 22.0 8
Naéogdoches -~ -- -- -- -- 0
Rusk - - -- -- - 0
Smith 24.0 22.0 20.0 19.0 18.0 5
Upshur 26.5 25.0 24.0 22.0 21.0 5
Van Zandt 23.5 -- -- -- 24.0 2
Wood 21.5 - 19.5 -- 14.5 4

See footnotes at end of table.
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Table 3.--Summary of chemical analyses of water
from the Queen City Sand--Continued

Hardness (calcium, magnesium) as calcium carbonate
(milligrams per liter)

Region 3,320 100 55 23 2.0 265
County
Anderson 460 100 55 33 4.0 51
Cherokee 530 110 64 19 4.0 54
Franklin 42 -- -- -- . --
Freestone 150 110 110 S0 68 6
Gregg 86 62 46 22 6.0
Henderson 3,320 140 75 40 13 42
Houston 94 T 64 9.0 3.0 2.0 11
Leon 200 170 120 59 26 11
Nacogdoches 160 37 31 21 6.0 6
Rusk 200 @ -- -- -- -- 1
Smith 150 66 52 26 14 17
Upshur 180 28 20 10 6.0 20
Van Zandt 350 290 180 100 25 7
Wood 940 82 34 17 9.0 31

See footnotes at end of table.
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Table 3.--Summary of chemical analyses of water
from the Queen City Sand--Continued

Dissolved calcium (Ca)
(milligrams per liter)

" Region 470 31 15 6.0 0.0 263
County .

Anderson 160 ‘ 34 16 6.0 1.0 51
Cherokee 130 33 20 3.0 1.0 55
Franklin 12 - -- -- --
Freestone 48 47 30 26 24 6
Gregg 20 16 8.5 5.5 2
Henderson 470 51 21 10 .0 42
Houston 26 15 6.5 1.0 1.0 11
Leon 56 49 35 18 9 11
Nacogdoches 42 27 7.5 2.0 2.0 6
Rusk 73 -- -- -- -- 1
Smith 60 19 14 5.5 3.0 17
Upshur 44 12 6.0 2.0 1.0 17
Van Zandt 110 90 68 35 6.0 7
Wood 220 30 11 4.0 2.0 31

See footnotes at end of table.
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Table 3.--Summary of chemical analyses of water
from the Queen City Sand--Continued

Dissolved magnesium (Mg)
(milligrams per liter)

Area Maximum qugggziel Meégan qug¥§§e3 Minimum zgﬁp?gs
Region 530 7.0 3.0 1.0 0.0 265
County _

Anderson 20 9.0 4.0 2.0 1.0 51
Cherokee 72 4.0 2.0 1.0 .0 55
Franklin 2.0 -- -- -- -- 1

Freestone 9.0 7.5 4.5 2.0 1.0

Gregg 10 5.0 1.5 1.0 1.0

Henderson 530 8.5 5.0 2.0 1.0 42
Houston 7.0 6.0 1.0 - 1.0 1.0 11
Leon 15 13 4.0 2.5 1.0 11
Nacogdoches 14 3.5 2.5 2.0 1.0 6
Rusk 6.0 -- -- -- -- 1
Smith . 8.0 5.5 3.0 2.0 1.0 17
Upshur 17 3.0 2.0 1.0 .0 19
Van Zandt 31 11 4.0 2.5 1.0 7
Wood 94 4.0 2.0 1.0 1.0 31

See footnotes at end of table.
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Table 3.--Summary of chemical analyses of water
from the Queen City Sand--Continued

Dissolved sodium (Na)
(milligrams per liter)

Area Maximum qugggii.el Medzl o quig‘:f;e 3 Minimum | zgﬁlp(l)gs
Region 1,400 52 16 7.5 1.0 266
County ,

Anderson 100 24 15 8.0 3.0 51
Cherokee 210 29 11 6.0 2.0 55
Franklin 8.0 -- -- -- --

Freestone 88 54 14 8.0 6.0 6
Gregg 420 130 17 7.0 2.0

Henderson 1,400 100 22 9.5 3.0 42
Houston 200 150 100 58 13 11
Leon 210 84 54 24 10 11
Nacogdoches 260 230 120 14 10 6
Rusk 13 -- -- -- -- 1
Smith - 34 21 8.0 5.0 3.0 17
Upshur 250 72 17 2.5 1.0 20
Van Zandt 65 38 12 5.5 4.0 7
Wood 150 43 15 - 4.0 1.0 31

See footnotes at end of table.
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Table 3.--Summary of chemical analyses of water

from the Queen City Sand--Continued

Bicarbonate (HCO3)

(milligrams per liter)

Region 670 140 68 21 0 265
County
Anderson 360 130 53 17 51
Cherokee 490 160 82 220 55
Franklin 10 -- -- -- -
Freestone 170 120 100 86 22
Gregg 540 250 120 33'
Henderson 290 100 49 28 41
Houston 420 330 230 180 35 11
Leon 410 210 190 130 16 11
Nacogdoches 670 510 280 37 27 6
Rusk 77 -- -- -- -- 1
Smith 170 84 35 17
Upshur 330 150 18 20
~ Van Zandt 310 200 140 67 27 7
Wood 220 94 39 12 1 31

See footnotes at end of table.
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Table 3.--Summary of chemical analyses of water
from the Queen City Sand--Continued

Dissolved chloride (C1)
(milligrams per liter)

fea Wimn UV s Wimimm Lol

Region 1,900 28 14 8.0 0.0 266
County

Anderson 170 30 16 10 3.0 51

Cherokee 180 17 11 7.0 3.0 55

Franklin 12 -- - -- --

Freestone 170 21 15 13 5.0

Gregg 420 21 12 7.5 3.0

Henderson 1,900 140 35 11 4.0 42

Houston 26 17 15 9.0 . 4.0 11

Leon 120 72 38 27 .0 11

Nacogdoches 32 22 19 15 9.0 6

Rusk 26 -- . -- -- -- 1

Smith 70 16 8.0 5.0 4.0 17

Upshur 190 25 14 5.0 2.0 20

Van Zandt 76 29 20 12 7.0 7

Wood 200 33 8.5 4.0 1.0 31

See footnotes at end of table.
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Table 3.--Summary of chemical analyses of water
from the Queen City Sand--Continued

Dissolved sulfate (SO,)
(milligrams per liter)

R - R
Region 3,700 34 14 80 0.0 266
County A

Anderson 190 30 15 4.0 .0 51
Cherokee 270 34 12 5.0 4.0 55
Franklin 13 -- -- -- --

Freestone 34 22 15 8.5 3.0

Gregg 40 29 26 17 5.0

Henderson 3,700 36 9.5 5.0 4.0 42
Houston 75 56 27 - 11 4.0 11
Leon 120 72 38 27 .0 11
Nacogdoches 140 64 35 14 6.0 6
Rusk 130 -- -- -- -- 1
Smith . 40 25 15 6.5 4.0 17
Upshur 53 28 8 3.5 .0 20
Van Zandt 290 100 20 4.5 4.0 7
Wood 750 33 12 6.0 1.0 31

1 Upper quartile - 75 percent of the samples had a concentration less than the
amount shown.

2 Median - 50 percent of the samples had a concentration less than the amount
shown.

3 Lower quartile - 25 percent Sf the samples had a concentration less than the
amount shown.
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WATER-QUALITY AND STREAMFLOW DATA FROM SURFACE-WATER COLLECTION SITES
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