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FOREWORD

The mission of the U.S. Geological Survey
(USGS) is to assess the quantity and quality of the
earth resources of the Nation and to provide informa-
tion that will assist resource managers and policymak-
ers at Federal, State, and local levels in making sound
decisions. Assessment of water-quality conditions and
trends is an important part of this overall mission.

One of the greatest challenges faced by water-
resources scientists is acquiring reliable information
that will guide the use and protection of the Nation’s
water resources. That challenge is being addressed by
Federal, State, interstate, and local water-resource
agencies and by many academic institutions. These
organizations are collecting water-quality data for a
host of purposes that include: compliance with permits
and water-supply standards; development of remedia-
tion plans for specific contamination problems; opera-
tional decisions on industrial, wastewater, or water-
supply facilities; and research on factors that affect
water quality. An additional need for water-quality
information is to provide a basis on which regional-
and national-level policy decisions can be based. Wise
decisions must be based on sound information. As a
society we need to know whether certain types of
water-quality problems are isolated or ubiquitous,
whether there are significant differences in conditions
among regions, whether the conditions are changing
over time, and why these conditions change from
place to place and over time. The information can be
used to help determine the efficacy of existing water-
quality policies and to help analysts determine the
need for and likely consequences of new policies.

To address these needs, the U.S. Congress appropri-
ated funds in 1986 for the USGS to begin a pilot pro-
gram in seven project areas to develop and refine the
National Water-Quality Assessment (NAWQA) Pro-
gram. In 1991, the USGS began full implementation of
the program. The NAWQA Program builds upon an
existing base of water-quality studies of the USGS, as
well as those of other Federal, State, and local agencies.
The objectives of the NAWQA Program are to:

« Describe current water-quality conditions for a

large part of the Nation’s freshwater streams,
rivers, and aquifers.

* Describe how water quality is changing over

time.

 Improve understanding of the primary natural

and human factors that affect water-quality
conditions.
This information will help support the development
and evaluation of management, regulatory, and moni-
toring decisions by other Federal, State, and local
agencies to protect, use, and enhance water resources.

The goals of the NAWQA Program are being
achieved through ongoing and proposed investigations
of 60 of the Nation’s most important river basins and
aquifer systems, which are referred to as study units.
These study units are distributed throughout the
Nation and cover a diversity of hydrogeologic set-
tings. More than two-thirds of the Nation’s freshwater
use occurs within the 60 study units and more than
two-thirds of the people served by public water-supply
systems live within their boundaries.

National synthesis of data analysis, based on
aggregation of comparable information obtained from
the study units, is a major component of the program.
This effort focuses on selected water-quality topics
using nationally consistent information. Comparative
studies will explain differences and similarities in
observed water-quality conditions among study areas
and will identify changes and trends and their causes.
The first topics addressed by the national synthesis are
pesticides, nutrients, volatile organic compounds, and
aquatic biology. Discussions on these and other water-
quality topics will be published in periodic summaries
of the quality of the Nation’s ground and surface water
as the information becomes available.

This report is an element of the comprehensive
body of information developed as part of the NAWQA
Program. The program depends heavily on the advice,
cooperation, and information from many Federal,
State, interstate, Tribal, and local agencies and the
public. The assistance and suggestions of all are
greatly appreciated.

{lobert m. Herac

Robert M. Hirsch
Chief Hydrologist



CONTENTS

ADSITACL ..ottt ettt et st e ettt e sae b sae e be e e ennnee 1
IDETOAUCTION ..oiieiiiie ettt ettt et te e e st te et es seas e e eute e sistate e s s sesn e samssee sa saebeenseeanssanaeserasasnssasnssnsesnssseanassnssnnses 1
PUIPOSE A1 SCOPE ...ttt ettt as sttt ss e e st e sas e seastshasesresesensses s sanaesssssssnsesesbessassrsessans 1
Description of Study Area .....c.coccveveeercrercnrineneneereerereeenns derert sttt e st s st se s susasssaasasenesas s s nenen 1
HYATOBEOLOZY ..cvveevverieeieeree ettt ettt sttt ste et tea e et e sttt e s s b ess e sts setesu obaes e soseesbassas sbesstesssassenssansensssasasnsessessnsessens 3
Acknowledgments 3
Well Data 3
WEIL DIESIZN ..vovevecieeeeie ettt ettt ettt cte et essebes st s eteasesssseseas et b essessssensssenrasenssa ossas ot ssnossnsossrsasennessnssssnn 3
WEIL DIESCIIPUION ....evevetiienie ettt ettt et e et e e st e eeb e sae st e e s e e b se st eaeea et em e eba et besaasesaestsstsesesssaseessenies 5
WaALET-QUALILY DIAA ...ttt ettt cae e st et eb e sa e e e e e eb s ekt et et ea s an s b ne et e eben 5
SUMIMALY .o frressserereresisnesss e res et a s s s e b e bR s R SR b bR s R bbb e 6
References CIed .......cocovoieeiiiiiieieiere ettt enreans drerssnaesruusnntsesurersnneseutarsntersarensate sheensbsasbtinassetassatseessesnnrn 7
FIGURES
1. Location of study area and monitoring wells in the outcrop of the Woodbine aquifer .............cc.ccoovveeverererervennans 2
2. Generalized hydrogeologic section A—A' through the upper Trinity River Basin, Texas ........ccococcovvviiinnnnen. 4
3. Schematic diagram of a monitoring well installed by the'U.S. Geological SUTVEY ........o...veeeverrveereeereeeeesreens 5
TABLES
1. Well identification and HthOlOZICAL J0ZS ....c.cceuviiiniiiiiiiie ettt ettt sttt s et s s s sens 8
2. WEILAESCIIPLIONS ..vvvevereuireiiteeieteren et ete et ete et ses e seab st ebe st ese s essstesbebeases e s stensabess sbenseseas sassessessssasassensasesssas essbes 12
3. Ficld measurements, nutrient and tritiul) LA .......cocivveeeecieiieeeee e erve e e e st et eebeere st s s e ereer e saesrreeneoans 15
4. Major inorganic constituents 17
5. Trace elements .......occcoceoeiveeenievinneiicie e ‘ 19
6. PESUCIACS .oeeeeeieiiet ettt ettt et et e et et e et s st st te e e s e e aaatena s eaeaeere e sraesesannarenes 21
7. Dissolved organic carbon, phenols, methylene blue active substance, and volatile organic compounds ............ 28

CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATED WATER-QUALITY UNITS

Multiply By | To obtain
foot 0.30‘;18 meter
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mile 1.609 kilometer
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°F=1.8(°C) + 32
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micrograms per liter. Sulfate concentrations ranged
from 19 to 3,400 milligrams per liter and had a median
concentration of 380 milligrams per liter.

Seventeen trace elements were analyzed (table 5).
Of these, aluminum, barium, cobalt, manganese, nickel,
and zinc were detected in over one-half the wells sam-
pled. Antimony and silver were not detected in any
samples.

Four of the 85 pesticides had concentrations
above detectable levels. The detected pesticides were
desethyl atrazine, 2,4-D, metribuzin, and prometon.
Prometon was the most frequently detected pesticide,
with four detects.

Twelve of the 60 VOCs analyzed were above
detectable levels of concentration (table 7). The VOCs
detected were chlorobenzene, chloroform, 1,1—dichlo-
roethylene, cis—1,2—dichloroethylene, trans—1,2—
dichloroethylene, isopropylbenzene, 2-methoxy—2—
methyl propene (MTBE), tetrachloroethylene, trichlo-
roethylene, vinyl chloride (chloroethylene), xylene
(dimethylbenzene), and 1,2,4—trimethylbenzene.
MTBE was the most frequently detected VOC, with
four dctects. The highest number of VOCs detected
from a single source, 10, were found in water from well
XU-32-23-315. This well is located at a predominantly
commercial land-use recharge area.
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Table 1. Well identification and lithological logs

Well U.S. Geological Latitude and iongitude . .
e Smeew'  Suveyste  (sgreesminutes, (., WOeSenls
(fig. 1) number and seconds) ’ ’
1 XU-32-15-208 325137097104501 32°5137" 0-2 ' Topsoil and fill with gravel
97°10'45" 2-8  Clay, with sand and some gravel
8-16  Clay. with sand
16-22  Clay. with some sand
22-26 Sand with clay
26 Limestone
2 XU-32-15-309 325111097093101 320511 0-2 | Topsoil and road fill
97°09'31" 2-19  Clay with varying amounts of sand
|9—3ﬂ No returns, probably clay with some sand
3 XU-32-15-310 325113097091701 32°51'13" 0-2 ‘ Topsoil
97°09'1 7" 2-8| Sand, with clay
811 Sand with very little clay
11-12  Sand, with clay
12-21  Sand. with some clay and occasional clay layer
2145  Sand, few returns
4546 Sand. with a gravel layer
46-49 Sand, few returns
49-59  Sand, with clay and layers of clay and gravel
59-62 No returns
62 Rock
4 XU-32-15-311 325113097091702 32°51'13" See well referecnce number 3
97°09'17"
S XU-32-15-312  325113097091703 32°51'13" Sec well reference number 3
97°09'17"
6 XU-32-15-313  325127097083601 3205127 Unknéwn
97°08'36"
7 XU-32-15-314  325125097084801 32°51'25" Unknown
97°08'48"
8 XU 3215 608 324952097074001 32°49'52" 02 Topsoil
97°07'40" 2-6  Clay, with sand
6-14  Sand. with some clay
14-16  Sand, with increasing amounts of clay
16-19  Clay, with sand
19-21  No returns
21-23  Clay, with some small gravel
23-39 No returns
39-42 Sand. with clay
9 XU-32-15-609 324952097074002 32°49'52" See wiell reference number 8
97°07'40"
10 XU-32-16-106 325001097055101 32°50'01" 0-2 | Topsoil
97°05'51" 2-17  Clay, with varying amounts of clay
17-20  No returns
20-22 Clay, with some small gravel
22—23 No returns
26-46 Clay, with sand
4648 Sand, with some clay

8

48-48.5 Hard clay or rock
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Table 1. Well identification and lithological logs—Continued

Well

reference State well U.S. Geological Latitude and longitude Lithological log
number number Survey site (degrees, minutes, (depth, in feet, and description)
(fig. 1) number and seconds)
11 XU-32-16-107 325001097055102 32°50'01" See well reference number 10
97°05'51"
12 XU-32-16-109 325043097051601 32°50'43" 0-3  Topsoil
97°05'16" 3-15 Clay, with sand
1522  Sand, with clay
22-45 Clay, with thin layers of sand and sandstone
13 XU-32-16-110 325043097051602 32°50'43" See well reference number 12
97°05'16"
14 XU-32--16-111  325148097051601 31°51'48" Unknown
97°05'16"
15 XU-32-16-112  32513409705090] 32°51'34" Unknown
97°05'09"
16 XU-32-16-205 325043097045701 32°50'43" 0-2 Topsoil
97°04'57" 2—-19 Clay, with siltstone layers at 10—12 feet
19-27 No returns
27-32 Clay, with sand
32-36 No returns
36-37.5Sand, with silt
37.5 Rock
17 XU-32-16-206 325225097045901 32°52125" 0-2  Topsoil
97°04'59" 2-14 Clay, with sand; some gravel and siltstone at 11 fect
14-16  Sand, with some gravel
16-21 Clay, with sand
21-25 No returns
18 XU-32-16-207 325121097042901 32°51°21" 0-8  Clay, with sand
97°04'29" 8-11 Sand, with some clay
11-12  Clay
12-13  Sand, with silt
13—14 No returns
14-18  Sand, with some clay
18 Rock
19 XU-32-16-208 325144097040201 32°51'44" 02  Topsoil
97°04'02" 2-12  Clay, with organic material
12-21  Clay, with some sand and silt
21-31  No returns, probably sand
31-32 Sandstone or gravel
3233 No returns
33-33.8 Sandstone
20 XU-32-16-209 325144097040202 32°51'44" See well reference number 19
97°04'02"
21 XU-32-16-210 325135097045801 32°51'35" Unknown
97°04'58"

Table 1
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Table 1. Well identification and lithological logs—Continued

Well

reference State well U'g' Geolo_glcal Latitude and Ipngltude Lithological log
number number urvey site (degrees, minutes, (depth, in feet, and description)
(tig. 1) number and seconds) 1
I
22 XU-32--23-206  324243097105001 32°42'43" 0-2 \ Topsoil
97°10'50" 2-8 ' Clay, with sand
811 Sand, with clay
11-13  Clay, with sand
13—17  Sand, with layers of clay
17-24.5 Sand and clay layers
23 XU-32-23-315  324321097090001 32°4321" 0-2  Sandy loam
97°09'00" 2-8  Sand, with varying amounts of clay
8-14  Sand, with clay which increases with depth
14-16  No returns
1620 Sand, with clay
20-20.6 Sandstone
24 XU-32-23-316 324234097082301 32°42'34" 0-2 Topsoil and fill
97°0823" 2—-16  Clay, with some sand; some gravel at 10 feet
1622 No returns
22-24 Gravel, with sand and clay in layers
24-24.5 No returns
25 XU-32-23-317 324328097080601 32°4328" 0-3  Topsoil
97°08'06" 3-8  Sand and clay layers
8-18 Sand, with clay
18—19  Sand. with layer of sandstonc
19-20 No returns
20-30 Sand
26 XU-32-23-508 324040097113401 32°40'40" 0-2  Topsoil and fill
97°11'34" 2-15 Sand, with clay; thin layers of clay and siltstone
15-17 Sand
17-22  Clay, with sand
22-24.5 Sand. with clay
27 XU-32-23-509 324007097110201 32°40'07" 0-2  Topsoil and backfill
97°11'02" 2-10  Sand. with clay
10-16 Sand, with clay which increases with depth
16-17 Clay
17-20  No returns
20-23 Sand
2325 No retumns
25-34 Clay and sand layers; no return, 27-30 feet
34-36.5 Rock
28 XU-32-23-510 324007097110202 32°40'07" See well reference number 27
97°11'02" i
29 XU-32-23-511  324021097103001 32°40121" Unknown
97°10'30"
30 XU-32-24-111 324404097063501 32°44'04" 02 Sandy loam fill
97°06'35" 2-8 | Sand, with clay
812  Sand, with varying amounts of clay
12-19 Clay. with some gravel at 13 and 17 feet
19-27 Sand, with clay layer at 23 fect
27-29 Clay

10
Woodbine Aquifer in Urban Tarrant County, 1993
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Table 1. Well identification and lithological logs—Continued

Well

reference State well uS. Geologlcal Latitude and l9ng'lUde Lithological log
Survey site (degrees, minutes, . P
number number (depth, in feet, and description)
" number and seconds)
(fig. 1)
31 XU-32-24-112 324405097053102 32°44'05" 0-3  Topsoil and fill
97°05'31" 3-10 Clay, with some sand and small gravel
10-19  Sand, with clay; sandstone layer at 16 feet
19-20 Sand
20-25 Clay
25-28 Sand, with clay
28-28.5 Sandstone
32 XU-32-24-113 324405097053101 32°44'05" See well reference number 31
97°05'31"
33 XU-32-24-114 324440097071702 32°44'40" 0-2  Topsoil
97°07'17" 2-5  Sand, with clay; some gravel at 5 fect
5-9  Sand
9-11  Clay, with some sand and gravel
11-18  Clay, with sand
18-23  Sand, with clay layers
23 Limestonc
34 XU-32-24-115 324440097071701 32°44'40" Sce well reference number 33
97°07'17"
35 XU-32-24 116 324358097061701 32°43'58" Unknown
97°06'17"
36 XU-32-24-117 324232097064801 32°42'32" Unknown
97°06'48"
37 XU-32-24-118 324337097071601 32°43'37" Unknown
97°07'16"
38 XU-32-24-203  324340097050001 32°43'40" Unknown
97°05'00"

Table 1
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Table 3. Field measurements, nutrients, and tritium

[S/cm. microsiemens per centimeter at 25 degrees Celsius: °C, degrees Celsius; mg/L, milligrams per liter; >, greater than; --, no data;
B. bailer: S, portable U.S. Geological Survey submersible pump: P, permanently installed submersible pump; <, less than: pCi/L.
picocuries per liter]

well Specific pH, field Temperature, Dissolved Method Nllroge‘n ’
rzfl:a:;:e Sr::t:‘;: i" Date conductance (standard water oxygen of water ad’irs‘smoc;::
(fig. 1) (nS/cm) units) (°C) (mg/L) extraction (mg/L as N)

1 XU-32-15-208 09-01-93 >2,000 6.8 25.0 -- B 0.61
2 XU--32-15-309 09-29-93 9.560 4.4 25.0 -- B 65
3 XU-32-15-310 08-19-93 1.500 6.7 22.5 1.8 S .03
4 XU--32-15-311 08-18-93 1.810 6.7 22.0 2 S 25
5 XU-32-15-312 08-17-93 2,030 6.8 22.0 .8 S 17
6 XU-32-15-313 09-14-93 600 8.1 21.5 .0 P 28
7 XU-32-15-314 09-15-93 652 79 21.0 .0 P .63
8 XU-32-15-608 08-01-93 670 6.0 22.0 - B 15
9 XU-32-15-609 08-04-93 546 5.8 27.0 2 S A1
10 XU-32-16-106 08-12-93 1.630 6.7 26.5 2 S .03
11 XU-32--16-107 08-11-93 2,110 6.5 21.0 2 B .08
12 XU-32-16-109 08-03-93 680 6.7 25.0 1.0 S .04
13 XU-32-16-110 08-02-93 754 6.7 24.0 4 S 12
14 XU-32-16-111 09-13-93 498 7.0 23.0 .0 P 83
15 XU-32-16-112 09-10-93 531 6.6 19.5 -- P 13
16 XU-32-16-205 07-31-93 764 7.0 23.0 2 S 16
7 XU-32-16-206 08-20-93 3,700 38 23.0 1.6 S .40
18 XU-32-16-207 07-27-93 1,520 5.6 28.0 1.6 S 27
19 XU 32-16-208 07-28-93 1.330 6.3 23.0 -- B .03
20 XU-32-16-209 07 29 93 1,040 5.8 24.5 2 S 31
2] XU-32-16-210 09--13 93 539 7.3 21.0 2 P .83
22 XU-32-23-206 09-01-93 6,030 6.7 21.0 -- B 1.30
23 XU-32-23-315 08-10-93 455 6.3 245 4 S .03
24 XU-32-23-316 08-24-93 3,060 6.0 29.0 .6 S 21
25 XU-32-23-317 08-09-93 1.570 6.0 21.0 2 S .03
26 XU-32-23-508 08-31-93 >2.000 6.1 20.5 4 B <.01
27 XU 32 23-509 08-13-93 1,730 4.9 21.5 -- B 23
28 XU-32-23-510 08-13-93 989 6.6 225 -- B 28
29 XU-32-23-511 09-11-93 2.540 6.9 21.0 .0 P 2.30
30 XU-32-24-111 08-25-93 3.720 6.5 27.0 4 S .03
31 XU-32-24-112 08-22-93 1.960 7.0 25.0 -- B .08
32 XU-32-24-113 08-21-93 4,220 6.7 23.0 -- B 1.00
33 XU-32-24-114 08--23-93 3,300 3.7 28.0 .5 S 1.20
34 XU-32-24-115 08-24-93 3.490 6.8 21.0 -- B A5
35 XU-32-24-116 09-09-93 4,020 6.6 21.0 .0 P 48
36 XU 32 24-117 09-11-93 847 7.6 21.0 2 P 1.20
37 XU-32 24-118 09 -08-93 1,300 6.8 20.5 4 P .03
38 XU-32-24-203 09-09-93 1,520 7.0 22.0 .0 P .05
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Table 3. Field measurements, nutrients, and tritium—Continued

Well Nitrogen, Nitroge-n, Nitrcfgen,
reference State well r:itrge, ammon'la + ni.trlte + Phc_)sphorus, pho(:::grus, Tritium,
number number Date dissolved c?rgamc, _mtrate, dissolved dissolved tot.al
(fig. 1) (mg/L as N) dissolved dissolved (mg/L as P) (mg/L as P) (pCi/L)
(mg/LasN) (mg/LasN)
1 XU-32-15-208 09-01-93 <0.01 0.60 <0j05 <0.01 <0.01 <l
2 XU-32-15-309 09-29-93 .01 .60 A3 <.01 <.01 10
3 XU-32-15-310 08-19-93 <.01 <.20 11.0 A 1 25
4 XU-32-15-311 08-18-93 <.01 .20 <.05 .02 .04 28
5 XU-32-15-312 08-17-93 <.01 <.20 <.05 <.01 <.01 36
6 XU-32-15-313 09-14-93 <.0t .30 067 .08 10 <1
7 XU-32-15-314 09-15-93 <.01 .70 <050 11 12 <1
8 XU-32-15-608 08-01-93 <.01 .30 <.050 <.01 <.01 7
9 XU--32-15-609 08-04-93 <.01 2.5 <;050 .03 <.01 <i
10 XU-32-16-106 08-12-93 <01 <20 1091 02 .03 17
It XU-32-16-107 08-11-93 <.01 .30 51 <0l .02 23
12 XU-32-16-109 08-03-93 <.01 <.20 085 .02 .01 7
13 XU-32-16-110 08-02-93 <.01 <20 <.05 .02 .01 <l
14 XU-32-16-111 09-13-93 <01 .80 <05 28 <.01 <l
15 XU-32-16-112 09-10-93 <.0t <20 <05 <01 <.01 1
16 XU-32-16-205 07-31-93 <.01 <2 <f;05 .0t <.0t <l
17 XU-32-16-206 08-20-93 <01 40 46 .10 .04 16
18 XU-32-16-207 07-27-93 <0l .30 14 <.01 <.01 19
19 XU-32-16-208 07-28-93 <.01 <.20 1056 15 .14 18
20 XU-32-16-209 07-29-93 <.01 .40 <L05 03 .01 17
21 XU-32-16-210 09-13-93 <01 .80 <05 A2 .06 <i
22 XU--32-23-206 09-01-93 <.01 1.30 <05 <.01 .02 21
23 XU-32-23-315 08-10-93 <.01 <.20 <.05 <.01 .02 20
24 XU-32-23-316 08-24-93 <.01 .30 <.05 <.01 .01 13
25 XU-32-23-317 08-09-93 <.01 <.20 9.8 <.0t .02 20
26 XU-32-23-508 08-31-93 <.01 .80 <05 .03 <.01 <1
27 XU-32-23-509 08-13-93 <.01 .50 <i.05 <.0t <.01 15
28 XU-32-23-510 08-13-93 <.01 .50 <.05 <.01 02 <l
29 XU-32-23-511 09-11-93 <.01 2.1 <.05 <.01 <01 <l
30 XU-32-24-111 08-25-93 06 .30 23.0 <.01 .02 14
|
31 XU-32-24-112 08-22-93 14 .50 .59 <.01 <.01 21
32 XU-32-24-113 08-21-93 <.01 1.20 <.05 <.01 <.01 13
33 XU--32-24-114 08-23-93 <.01 1.1 <.05 .01 .02 11
34 XU-32-24-115 08-24-93 27 <20 .50 <.01 <01 <1
35 XU-32-24-116 09-09-93 <0l 40 <.05 .06 <01 <1
36 XU-32-24-117 09-11-93 <.01 1.1 <.05 .04 .06 1
37 XU-32-24-118 09-08-93 <0t <.20 8.6 .05 04 27
38 XU-32-24-203 (09-09-93 <.01 <.20 .054 .02 <01 23
16 National Water-Quality Assessment of the Trinity River Basin, Texas—Well and Water-Quality Data from the Outcrop of the
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Table 4. Major inorganic constituents

[mg/L. milligrams per liter; CaCOs, calcium carbonate; pg/L, micrograms per liter; --, no data; <, less than; °C, degrees Celsius]

ref‘e’a\::l:nce State well Alkf?:'g“y’ Qromide, (?alcium, thoride, F-Iuoride, Ha:c;?ae:ss, ) Iron,
number number Date (mg/L as dissolved dissolved dissolved dissolved (mg/L as dissolved
(fig. 1) CaCOy) (mg/L as Br) (mg/L as Ca) (mg/L as Cl) (mg/L as F) CaCOy) (ng/L as Fe)

1 XU-32-15-208 09-01-93 247 1.6 140 460 0.3 556 960
2 XU-32-15-309 09-29-93 0 4.7 660 1,500 1.3 3,378 190
3 XU-32-15-310 08-19-93 343 72 75 120 3 266 6
4 XU-32-15-311 08-18-93 302 .57 100 190 4 386 5,000
5 XU-32-15-312 08-17-93 350 74 120 190 .5 432 4,400
6 XU-32-15-313 09-14-93 212 .08 49 31 5 20.1 87

7 XU-32-15-314 09-15-93 201 .20 9.0 49 4 37.7 360

8 XU-32-15-608 08-01-93 78 1.4 54 110 3 213 140
9 XU-32-15-609 08-04-93 134 .50 35 56 2 127 20,000
10 XU-32—-16-106 08-12-93 385 45 150 85 2.0 453 15
11 XU-32-16-107 08-11-93 375 .87 190 220 1.3 718 1,100
12 XU-32-16-109 08-03-93 234 51 77 67 1.0 233 77
13 XU-32-16-110 08-02-93 125 .50 88 120 i 286 3.300
14 XU-32—-16-111 09-13-93 160 37 15 39 2 593 7.500
15 XU-32-16-112 09-10-93 156 32 40 38 3 153 11.000
16 XU-32-16-205 07-31-93 283 .16 100 37 .6 324 1,000
17 XU-32-16-206 08-20-93 -- .54 340 120 5.0 1,302 940
18 XU-32-16-207 07-27-93 66 25 250 57 7 826 38,000
19 XU-32-16-208 07-28-93 177 1.6 130 150 3 539 130
20 XU-32-16-209 07-29-93 176 .58 96 100 4 372 3,400
21 XU-32-16-210 09-13-93 156 .14 18 42 2 68.4 730
22 XU-32-23-206 09-01-93 398 25 660 1,000 .5 2431 220
23 XU-32-23-315 08-10-93 195 31 42 11 .5 154 25
24 XU-32-23-316 08-24-93 202 1.7 280 410 4 1,091 4,700
25 XU-32--23-317 08-09-93 92 .56 200 150 4 644 69
26 XU-32-23-508 08-31-93 359 6.2 950 3,100 5 3,443 12,000
27 XU-32--23-509 08-13-93 5 48 130 100 1.0 584 29,000
28 XU-32-23-510 08-13-93 125 45 55 73 2 220 8,000
29 XU-32-23-511 09-11-93 305 1.1 220 300 4 788 6,600
30 XU-32-24-111 08-25-93 406 1.1 310 390 1.7 898 15
31 XU-32-24-112 08-22-93 364 93 220 120 1.4 694 980
32 XU-32-24-113 08-21-93 599 1.0 580 230 3 2,025 22
33 XU-32-24-114 08-23-93 0 36 270 41 1.1 1,008 91,000
34 XU -32-24-115 08-24-93 -- .26 640 73 2 2,340 <9
35 XU-32-24-116  09-09-93 318 1.7 700 550 3 2.201 13,000
36 XU-32-24-117 09-11-93 250 18 26 46 4 103 160
37 XU-32-24-118 09-08-93 356 51 180 92 1.2 561 44
38 XU-32-24 203 09-09-93 322 .56 230 62 1.6 632 9.200
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Table 4. Major inorganic constituents—Continued

Well . . - . Solids, residue
woencs  Swouel o, Mmesm o Siee - sodum, ST sume,
fig. 1 (mg/L as Mg) (mg/L asK) (mg/L as 5i0,) (mg/L as Na) '(s'nf;/:’_‘; (mg/L as SO,)
1 XU-32-15-208 09-01-93 50 45 20 350 1,620 440
2 XU-32-15-309 092993 420 23 55 1.200 20.500 3.400
3 XU-32-15-310 08-19-93 19 1.6 15 220 936 230
4 XU-32-15-311 08-18-93 33 25 17 220 1.130 360
S XU-32-15-312 08-17-93 32 23 17 260 1.290 420
6  XU-32-15-313 09-14-93 19 3.1 1 130 350 55
7 XU-32-15-314 09-15-93 3.7 1.8 12 120 374 61
8  XU-32-15-608 08-01-93 19 33 29 35 443 81
9  XU-32-15609 080493 9.7 3.1 25 25 273 19
10 XU-32-16-106 08-12-93 19 9 19 180 1,130 400
Il XU-32-16-107 08-11-93 59 3.6 15 170 1,460 470
12 XU-32-16-109 08-03-93 9.9 7 2 66 451 55
13 XU-32-16-110 08-02-93 16 1.4 23 28 561 65
14 XU=32-16-111 09-13-93 53 2.4 14 75 285 4
15 XU-32-16-112 09-10-93 13 1.7 14 29 290 55
16  XU-32-16-205 07-31-93 18 1.9 20 32 472 74
17 XU-32-16-206 08-20-93 110 3.7 62 270 1,710 2,100
18 XU-32-16-207 07-27-93 49 2.2 42 47 1,360 810
19 XU-32-16-208 07-28-93 52 4 53 64 1,010 340
20 XU-32-16-209 07-29-93 32 2.2 32 64 706 230
21 XU-32-16-210 09-13-93 5.7 24 13 80 305 52
22 XU-32-23-206 09-01-93 190 14 26 480 4,860 2,000
23 XU-32-23-315 08-10-93 12 7 18 40 267 27
24 XU-32-23-316 08-24-93 95 15 36 340 2.280 910
25  XU-32-23-317 08-09-93 35 1.4 37 | 82 1,140 470
26 XU-32-23-508 08-31-93 260 6.2 18 1,600 8.920 2.000
27 XU-32-23-509 08-13-93 63 45 63 140 1.410 810
28 XU-32-23-510 08-13-93 20 2.7 26 110 643 270
29 XU-32-23-511 09-11-93 58 7.8 18 250 1,660 650
30 XU-32-24-111 08-25-93 30 15 23 380 1,690 360
31 XU-32-24-112 08-22-93 35 1.6 28 170 1,400 550
32 XU-32-24-113 08-21-93 140 8.8 21 260 3,380 1.500
33 XU-32-24-114 08-23-93 81 6.2 9% | 48 2,020 1,300
34 XU-32-24-115 08-24-93 180 7.2 16 | 69 3,350 1,900
35 XU-32-24-116 09-09-93 110 50 27 | 100 3.210 1,400
36 XU-32-24-117 09-11-93 9.3 35 13 140 498 120
37 XU-32-24-118 09-08-93 27 4 28 68 832 180
38 XU-32-24-203 09-09-93 14 1.6 13 95 1,060 470
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