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ABSTRACT

As part ofa cooperative project with the Texas DepartmenL ofAgriculture
(TDA), the Seymour aquifer in parts of Haskell, Knox, and Stonewall
Counties was sampled in order to provide inorganic constiLuent data Lo
compiemen tpesticide data collected by the TDA. Other objectives satisfied
by the project included aquisiLion of ,..'ater-qualiLy data for routine
moniLoring ofa major aquifer, evaluation ofa designated critical area for
water resources, and establishmen Lorin Leragency cooperation as d escribed
in Groundwater Protection Committee documents.

This projectwas initiated in response to positive detections of pesticides by
the TDA in previous surveys. Forty+seven wells were sampled: 34 in Knox
Countyand 13alongthe boundarybem,fcen Haskell and Stonewall Counties
during August. 1990. For the first time in this area, tests were conducted to
determine the presence of 19 minor inorganic elements, five nutrients,
and four radioactive elements in addition to the major cations and anions.
This testing helped establish more complcte base-line water quality data.
Ground-waLer quality problems deLcrmined during Lhis project were
similar to those uncovered in previous studics.

Excessive nitrate concentration continues to be thc mostprevalcnt problem.
The average nitrate concentration of70.8 mg/I was well above the drinking
water standard of 44.3 mg/1. Instances of high chloride and sulfate
concentrations, along with elevated dissolved solids content, indicate
pockets ofcontamination including several with documented oil-field type
problems. Hardness in excess of600 mg/I as calcium carbonate also poses
a minor problem.
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INTRODUCTION

The Texas Water Development Board maintains statewide programs to
monitor ground-water quality and quantity and to conduct ground- water
studies. As part of its water-quality monitoring effort, a network of
obselY'ation well sites that covers the major ground-water producing areas
in the State are sampled periodically to (1) determine if any changes in
ground-water quality are occurring either naturally or as a result of man's
activities, and (2) establish as accurately as possible the base-line
characteristics of the dissolved constituents in ground water occurring
naturally in the State's aquifers. The Board also conducts water-quality
evaluations as partofits 1) ground-water studies, 2) Critical Area evaluations,
3) well development control activities, 4) cooperative agreements with
other entities, 5) short term studies, and 6) responses to public inquiries.

As partofa cooperative agreement with the Texas DepartmentofAgriculture
(TDA), the Seymour aquifer in parts of Haskell, Knox and Stonewall
Counties (Figure 1) was sampled in order to provide inorganic constituent
data to complement pesticide data collected concurrently by the TDA.
This project also satisfies water-quality data aquisition for 1) routine
ground-water quality monitoring of a major aquifer, 2) an evaluation of
Critical Area #16, and 3) joint interagency cooperation as described in
Groundwater Protection Committee documents.

The TDA is the lead agency for regulating pesticides in Texas. Mandates
from tlle Texas Legislature and the U. S. Environmental Protection Agency
charge theTDA with ensuring that pesticides used in the State do not cause
significan t risk to human health or the environmenl. One ofthe important
clements of the Department's regulatory responsibilities is to ensure that
use of pesticides does not cause unreasonable risk to ground water.
Regulatory actions to correct or prevent ground-water contaminatioll
include restricting, limiting, or banning the use of a pesticide.

The TDA has conducted several sUlY'eys in the State to study the impact of
agricultural chemicals on ground-water quality. The focus of the TDA's
monitoring activities has primarily been on agricultural areas where
aquifers supply water for private wells which are exempt from regulation
and testing under the Safe Drinking 'Water Act and on areas considered to
be more sensitive to ground-water con lamination.

The survey conducted in 1990 was in response to positive detections of
pesticides found in well water during earlier investigations by the TDA in
1987 and 1988. Results of the survey show the extent and sources of
contamination; and data collected during the survey can be used to

support regulatory actions \",hich may be required to prevent or correct
ground·water contamination problems. Analyses were performed at the
TDA laboratory using methods capable of detecting over 200 pesticides.
Results of the sUlY'eycan be obtained by contacting the TDA (Lea Aurelius,
TDA, personal communication).

The primary source of usable ground water in the study area is from the
Seymour aquifer, which exists as an irregular shaped water-bearing
formation in the counties monitored. Figure 1 shows the location of the
study area and the extent of the Seymour aquifer. Several major ground
waler studies and numerous specialized reports have been completed in
this area. Previous investigations ofmajor importance include T\"'C Bulletin
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6209, Ground-Water Resources oj Haslull and Knox Countus, Texas; TWDB
Report 226, Til< Sey1MUr Aquifer. Ground-Water Quality and Availability in
Haslull and Knox Countus, Texas; TWC LD-0364-MR, Investigation oJGround
Water Contamination in til< Juliana and West Jud Oil Fulds, HasluU and
Stonewall Countilis; and Texas Water Quality Board Project 1911, Groundwater
Resources in the SeymourFormation. HaslteU and Knox Counties. Texas.

Most of the ground water used in the Haskell-Knox County area is for
irrigation; however, the quantity of water and the number of operating
irrigation wells has decreased over the last 10 years (TWDB, 1986). The
amount of ground water pumped for livestock and household use has
remained fairly constant, but deterioration in water quality has somewhat
restricted its use for drinking purposes.
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GEOHYDROLOGY
OF THE AQUIFER

Rocks belonging to the Clear Fork Group of Permian age underlie or are
adjacent to the Seyrnourand younger deposits. Small quantities oftypically
poor quality ground water can be obtained from the Clear Fork and donot
contribute significantly to well yields. The Seymour and the younger
terrace and alluvial sediments occur in patlerns controlled by successive
cycles ofterrestrial erosion and alluviation. Both the Seymour and younger
deposits typically consist ofa graded sequence having coarser materials at
lhe base and increasingly finer materials toward the top.

Ground water in the Scymouroccurs in unconsolidated sediments consisting
primarily of interfingering zones of fine- to coarse-grained sand, silL, and
clay. The sedimenlSwere deposited by streams flowing eastward and mostly
represent material eroded from the High Plains. The lowermost sediments
arc coarser and fill the paleovalleys in the pre-Seymour, or redbed, surface.
They consist of unconsolidated sands and gravels, locally cemented and
sometimes conglomeratic. The basal gravel is not present consistently, and
in some areas very little coarse water-bearing material is present. Also the
gravels arc poorly sorted at some locations and mixed with clays and sillS.

The major source of water to lhe Seymour aquifer is precipitation on its
outcrop. Asmall amount is derived from irrigation return flow. ~ostofthe
precipitation ends up as runofr or is lost to evapotranspiration. A small
portion percolates through the soil to the water table where it is added to
the saturated zone. An estimated average of 47,000 acre-feet of ground
water per year is available for pumping from the Seymour in Haskell and
Knox Counties under average precipitation conditions (Harden and
Assoc., 1978).

Average annual water levels for four observation wells located on the 21-34
topographic map in Knox County indicate that water levels have changed
little during the last20ycars. The saturated thickness ofthe Seymour in lhis
area is usually 10 to 20 feeL
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WATER QUAlITY

During 1987 and 1988, the TDAsampled water from l88wells for pesticide
residues. 'Veils were selected in areas where ground-water vulnerability
studies and field characteristics indicated the potential for ground-water
contamination from the normal use ofagricultural chemicals. As a result
of this survey, atrazine was found in one well in Haskell County and one in
Knox County; dicamba was found in one well in Haskell County; and
prometon was found in three wells in Knox County (Aurelius, ] 989),

In response to these positive detections, another survey was conducted by
the TDA in 1990 focusing on these contaminated wells and other wells in
their immediate vicinity. The 1'\VDB and the 1'DA sampled most of the
same wells; however, the 1'WDB sampled for inorganic constituents and
radioactive elements, while the TDAsampled forsclected pesticide residues.
Results of laboratory analyses will be shared by both agencies. The TDA
preselected wcllsand obtained permission to sample from the well owners.
This allowed the T\VDB to collect water samples in an expeditious manner
and process the results accordingly.

Forty-seven wells \!,'ere sampled for this joint project: 34 in Knox County
and 13 along the boundary between Haskell and Stonewall Counties. The
well locations arc shown in Figures 2 and 3. All samples were analyzed for
dissolved inorganic constituents including heavy metals and nutrients, and
eight samples were selected for radioactive element determination. \Vells
were sampled in accordance with T\VDB UM-51, A Field j'fanualforGround
Water Sampling, and samples were analyzed at the Texas Department of
Health laboratory (1'DI-I) following established holding times and analytical
methods. Results of laboratory analyses ,..'ere compared to primal)' and
secondary drinking water standards as published by the TDH (1988) and
are listed in Table 1.

TABLE 1
STANDARDS OF CHEMICAL QUALITY

Primary

Constituent

Arsenic

Barium
Cadmium
Chromium
Fluoride
Lead
Mercury
i\itrate (N)
Selenium
Silver
Gross Alpha
Beta Particles
Radi um 226 & 228

Level

50 ~g/l

1,000 ~g/I

10 ~g/I

50 ~g/I

4mg/1
50 ~g/I

2~g/1

10 mg/l
10 ~g/I

50 ~g/l

15 pCi/1
50 pCi/1

5 pCi/1

Constituent

Chloride
Copper
Fluoride
Iron
Manganese

pH
Sulfate
Dissolved Solids
Zinc

Secondary

Level

300 mg/I
1,000 ~g/I

2mg/1
300 ~g/l

50 ~g/l

> 7.0
300 mg/l

1,000 mg/l
5,000 ~g/l

TDH,1988

Level unilS are in micrograms per liter (~g/I), milligrams per liler (mg/I), pH UnilS, and picocuries per
liter (pCi/I).
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Field Measurements

Certain precautions are necessary in order LO obtain water samples for
chemical analysis thatare representative ofthe true hydrochemical character
of the aquifer. Prior to colleeling a sample from a well, the well must first
be purged. which means removal of a sufficient volume of ground water
stored in the well casing before a representative sample can be collected.
Samples in this study were collected at the wellheads before the water had
gone through a pressure tank or other treatment. Once the well was being
actively pumped, the temperature, specific conductance, and pH were
monitored until stabilization of the readings occurred.

In addition to the measurement of these water-quality properties,
phenolphthalein and total alkalinity were also measured. As a quality
control check, alkalinity was also determined from the anion subsample by
the TDI-I. Since the pH of all samples was less lhan 8.3, phenol alkalinily
was zero and therefore no carbonate ions were presenL The mean total
alkalinity as determined in the field was 260 mg/l as Caco, as compared
lo thaldelermined by the TDB of261 mg/1. NOlonlydoes lhis suggesllhal
there is little change in the carbonate species betwcen the time ofcollection
and the lab analysis, butalso indicates a measure ofquality control for field
measurements as opposed to lab analysis. Bicarbonate ion concentration,
calculated from mean total alkalinity, was 317 mg/I.

Average ground·water temperature was 21°C. Secondary drinking water
standards indicate that pH should be greater than 7.0 units because acidic
water (less than 7.0) will act as a solvent to release metal ions to the water.
Seven samples had a pH less than 7.0, but the average pH ofall analyses was
7.2 units.

Specific conductance, which is a measure of the ionized salts, gives an
indicalion of the concentralion of total ions dissolved in the ground water.
It is essential to obtain an accurate field measurement within minutes of
withdrawing a water sample from the well not only because il is an
indication of well stabilization, but also because the conductivity could
change significantly with time. The average specific conductance was 1,740
Jlrnhos in Knox County and 2,560 in Haskell and Stonewall Counlies,
indicating a much poorer quality ofground water southwest of Knox City.
Specific data from each well in the form ofa record of wells can be found
in Appendix I. Temperature, pH, and conductivity values for each well can
be found in Appendix II.

Dissolved Inorganic
Constituents

As soon as the well had been pumped sufficiently, lhe water was forced
through a 102 mm backnushing 0.45 ~m filter apparaLus. This process
removed Ihe suspended mattcr and allowed for measurement of the
dissolved constituents. Subsamples (individual samples from the same
well) were collecLed for selected anion and cation deLerminaLion. Nilric
acid was added to the cation subsample as a preservative. Both the anion
and cation subsample were then placed on icc unlil delivery to the TDH
laboratory. These subsampleswere analyzed within the one month holding
lime.

8
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Theanion subsamplewasanalyzed foralkaJinity, boron, bromide, chloride,
fluoride, iodide, silica, and sulfate (Table 2). Alkalinity was determined in
the lab as a check against ilie field determinations. In a comparison of lab
and field·determined total alkalinity values, 60 percent of the lab values
were higher with a mean value of only 1.4 mg/l as Gaca, higher. The
average lab determined total alkalinity was 261 mg/l as CaCa,.

TABLE 2
AVERAGE AND RANGE OF CONCENTRATIONS OF

CONSTITUENTS IN THEM'lON SUBSAMPLES

Constituent

Bicarbonate
Boron
Bromide
Carbonate
Chloride
Fluoride
Iodide
Silica
Sulfate

Concentration
Range (mg/l)

198 - 421
0.25-2.28
< 0.1- 2.61

o
3 - 2,965
0.5 - 1.8

< 0.1
17 -40

16-1,634

Average
Concentration (mg/1)

319
0.7
0.8
o

408
I.l

<0.1
27
198

13romidewas detected in all bUl£ivc samples, with an average concentralion
of 0.8 mg/1. Samples in Knox County (Figure 2) had a mean bromide
concentration of 0.6 mg/l, while samples from wells sampled to the
Souul\',·est (Figure 3) had a mean concentration of J.3 mg/1. The higher
concentrations of bromide in the Figure 3 area might be due to the salt
water contamination as discussed in TWC LD-0364-~1R (Crouch, 1964).

Even though boron is necessary for good plant growth, excessive amounts
can cause severe damage or kill certain crops. \Vilcox (1955, p.ll) stated
that concentrations of boron up to 1,000 ~/I are permissible for most
crops; as high as 2,000 J,lg/I for semi-tolerant crops; and as great as 3,000
J.lg/I for tolerant crops. Boron concentrations in the 47 well samples.
ranged from 250 to 2,280 ~g/I; the mean was 700 ~/1. Seven wells
exceeded 1,000 ~g/l, while only one exceeded 2,000 ~g/l (see App.lII).

Sulfate concen traLions exceeded t.he 300 mg/I sare drinking wa ler standard
in eight wells, of which seven were in Knox County. The range was 16 to
1,634 mg/I. with a mean concenlration of 198 mg/l. The one obviously
contaminated well had a sulfale concentration of 1.634 mg/I, 900 mg/l
higher ilian the next highest. value. Though slightly elevat.ed in several of
the wells sampled, sulfate does not. pose a drinking water problem in the
study area,

9
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Chloride concentrations exceeded the 300 mg/l safe drinking water
standard in 17 of the 47 wells sampled. The mean concentration was 408
mg/1. Figure 4 graphically portrays the high chloride content in wells 416,
437, 438, and 439, which corresponds to the contaminated wells as
discussed by Crouch (1964). Figure 5 depicts high chloride levels just
north of Knox City, which also correspond to the area of high sulfate
concentration.

Fluoride has limits for both primary and secondary safe drinking water
standards (Table 1). None of the fluoride concentrations determined in
any of the samples exceeded the secondary limits of two mg/I.

The cation subsample was analyzed for aluminum, arsenic, barium,
cadmium, calcium, chromium, copper, iron,lead, magnesium, manganese,
mercury, molybdenum, potassium, selenium, silver, sodium, strontium,
vanadium, and zinc (Table 3). The principal cations consist of calcium,
magnesium, sodium, and potassium. The mean value of the 47 samples for
caIciumand magnesium was 152 mg/land 75 mg/I, respectively. Hardness,
which is calculated from these data, averaged in excess of 600 mg/l as
CaC03. This water is considered as very hard. Sodium and potassium had
mean values of 185 rng/I and 4.5 mg/I, respectively.

TABLE 3
AVERAGE AND RANGE OF CONCENTRATIONS OF

CONSTITUENTS IN THE CATION SUBSAMPLE

10

Constituent

Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Potassium
Selenium
Silver
Sodium
Strontium
Vanadium
Zinc

Concentration
Range

< 50 Jlg/l
< 10 - 11 Jlg/l
< 20 - 609 Jlg/l

< 10 Jlg/l
34-672 mg/l

< 20 Jlg/l
< 20 - 21 Jlg/l
< 20 -74 Jlg/I

< 50 Jlg/l
16- 307 mg/l
< 20 - 68 Jlg/l
< 0.2 - 0.3 Jlg/I

< 20 Jlg/l
1-9 mg/l

< 2 - 35 Jlg/l
<10 Jlg/l

11-732 mg/l
600 - 11,600 Jlg/l

< 20 - 52 Jlg/l
< 20 - 112 Jlg/I

Average
Concentration

< 50 Jlg/l
< 10 Jlg/l
108 Jlg/l
< 10 Jlg/l
152 mg/l
< 20 Jlg/l
< 20 Jlg/l

18 were> 20 Jlg/l
< 50 Jlg/I
75 mg/l

< 20 Jlg/l
< 0.2 Jlg/l
< 20 Jlg/l
4.5 mg/I

5 Jlg/l
< 10 Jlg/l
185mg/J

2,846 Jlg/J
21 were> 20 Jlg/l
18 were> 20 Jlg/l
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Of the remaining heavy metals determined. arsenic, cadmium. chromium.
copper, lead, manganese. molybdenum. silver, aluminum, and mercury
were generally below detection limits. Iron was found above the detection
limit in 18 samples with a range of<20 to 74 J.Lg/I, below the secondary limit
(Table 1) of 300 J.Lg/1. Zinc was found above the detection limit in 18
samples, with a range of<20 to 112 J.Lg/l, below the secondary limit of5,OOO
J.Lg/1.

Barium was detected in all but one sample, with a range of<20 to 609 Jl.g/I.
below the primary standard of 1,000 J.Lg/1 (Table I). The mean value was
108 Ilg/I indicating that barium is well within the limits set by the safe
drinking water standard. Strontium was detected in all samples ranging
from 600 to 11,600 J.Lg/I, with a mean value of 2,846 J.Lg/1. Strontium, in
conjunction wilh calcium, magnesium, and barium, adds to the hardness
of the water. Hardness can be alleviated through ion exchange or reverse
osmosis equipment. The final metal to be analyzed was selenium, which
has a primary drinking water limit of only 10 J.Lg/1. This limit is currently
under study by EPA and may be increased to 50 J,lg/1. Selenium was
detected in all but 10 samples, with a range of<2 to 35 J.Lg/1. Three samples
had selenium in excess of 10 J..Lg/1. Selenium can be removed from water
by many mcthods, the most common being ion exchange.

Nutrients

Thc nutricntsubsamplcwasanalyled for nitrate, nilritc,ammonia, Kjcldahl,
and orthophosphate. Water was filtered atthc time ofcollection, preserved
willl sulfuric acid, and placed on ice. All analyses were completed at the
TDH lab prior to the one week holding time. Table 4 shows the average and
range of the nutrient concentrations. Of the five constituents tested, only
nitrate was found in any appreciable amount.

Safe drinking water primary standards recommcnd that thc nitrate content
in watcr not exceed 10 mg/lasnitrogen. The average nitrate-N content was
15.99 mg/I and dearly indicatcs a drinking water problem in this area. In
all, 35 of the 47 samples had nitrate-N levels greater than 10 mg/1.
Appendix II lists the nitrate as ro, value for each of the wells sampled and
Appendix IVtabulates the nitrate (asN) value for cach well. The conversion
faclor is nitrate (as N) x 4.427 = nitrate, so the 10 mg/llirnit for nitrate-N

TABLE 4
AVERAGE AND RANGE OF CONCENTRATIONS OF
CONSTITUENTS IN THE NUTRIENT SUBSAMPLES

Constituent

litrate as N
Titrite as N

AmmoniaasN
Kjeldahl as N
Orthophosphate as P

Concentration
Range (mg/l)

1.03 -38.86
< .01-.49
<.02-.51
<.1-1.2
<.01-.19

Average
Concentration (mg/I)

15.99
14 were> .01

11 were> .02
0.3

0.02

13
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equates to 44.27 mg/I as nitrate. It is important to know which form of
nitrate is being discussed in relation to specific values. Figures 6 and 7
graphically show the locations and relative nitrate concentrations of the
wells sampled. There are no discernible trends to the nitrate concentration;
however, a higher percentage of samples contained larger amounts of
nilrate in Knox County.

The dominant sources ofniLrogen that result in ground-water nitrate are
1) animal wastes, 2) cultivation, 3) natural sources, and 4) surface water
nitrogen. Dominant nitrate sources from animal wastes include septic
tanks, barnyards and feedlots, and sewage treaUllent plants. Cultivation
sources are the oxidation of natural organic nitrogen in soils during
plowing and the addition of nitrogen fertilizer. Natural sources of
nitrogen in ground water include the oxidation of aunospheric nitrogen
from lightning and oxidation of organic soil nitrogen without cultivation
(SCSandotheTs,1991).

Kjeldahl nitrogen is the total organic nitrogen plus ammonia. The very low
concentrations indicate that there is very little organic nitrogen present in
the ground water.

Dissolved Solids

The dissolved-solids content is usually the main factor which limits or
determines the use of ground water. The Texas Groundwater Protection
Committee has adopted a ground-water classification system which is
defined by four classes based on quality as determined by total dissolved
solids content. Table 5 describes the classes.

TABLE 5.
GROUND-WATER ClASSIFICATION SYSTEM

Class

Fresh
Slightly
Saline

Moderately
Saline

Very Saline
to Brine

Quality*

Zero to 1000
More than

1000 to 3000

More than
3000 to 10,000

More than
10,000

Examples of Use

Drinking and all other uses
Drinking if fresh water is
unavailable, livestock watering,
irrigation, and industrial
Potential/future drinking
and limited livestock watering
and irrigation if fresh or slightly
saline ,vater is unavailable;
industrial, mineral extraction,

oil and gas production
Mineral extraction, oil and gas
production

* Concentration range of total dissolved solids in mg/l
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Joint Ground-Wal.e:r QuOility Proje:Ct With the: Tau De:partme:nt
or Agriculwre: in Paru of Haske:n, Knox, U1d Stone:wall Countiu, 1990

Oe:e:e:mbc:r 1991

A secondary drinking water standard of 1,000 mg/I was set by the TDH
(1988) for public water supply systems (Table I). The dissolved-solids
content is determined by adding the values for all anions, cations, silica,
and .492 of the bicarbonate value. Dissolved-solids content of the wells
tested ranged from 216 to 5,011 mg/I, with a mean of 1,275 mg/1.
Approximately 47 percent of the wells tested exceeded 1,000 mg/1.
Appendix II shows the sum of constituents for each well less those
constituents tabulated in Appendices III and IV. Figures 8 and 9 show the
location and relative dissolved-solids content of the wells tested.

Radioactive
Elements

Appendix V lists the radioactive elements analyzed for by the TDH. The
radiation subsample was filtered in the field and preserved with nitric acid.
Cross alpha and bera radiation along with the isotopes radium-226 and
radium-228 were determined. Only eightsamplcs were analyzed, and none
of the results ,,,'cre in excess of thc safe drinking water Slandards as shown
on Table 1. One gross alpha value from the sample laken from weU 711 in
Haskell County was 13 picocuries per liter (pei/I) with a confidence
interval of 5.0, which approaches the limit of 15 pei/1. Other values were
below or near the respective detection limit for all e1cments.

17



Joint Ground·WilLer Quality Projc.a With the TCQ.I Departmc.nt
ofAgriaaln.ll'''' itl hrtI of JWb:ll, Knos, and Stonewall Cou"tie., 1990
Dccc.mbn 1991

Stonewall
22-48

Haskell
21-41

79

o
o

q 0

0611
o

o

o

------------------j 617 f-----j

o

Figure 8

4 7

EXPLAN A TION
Dissolved-Solids Content (MG/L)

o <1000
o 1000-2000
6. 2001-3000
X >3000

DISSOLVED-SOLIDS CONTENT OF WATER FROM WELLS
SAMPLED I HASKELL A D STONEWALL COUNTIES, 1990

18



Knox 21-34

Or os

o 0

o
o

o

o

o

o

Joint c,o\m4-Wa1er Qu.alil:J Projed. With Ill", Tc:ua D<partl:llC:nt
of AcriculWre in Pam of H.ukcIl. Klacnr, &nd. StoncwaJI Countic.1I, 1990

D«o:mbtr 1991

1--------12:5,141--------

oo

x

o

o

o

x
14 KNOX

CITY

___------IJ21l--------i

Figure 9

EXPLANA TION
Dissolved-Solids Content (MG/L)

o <1000
o 1000-2000
.6 2001-3000
X >3000

DISSOLVED-SOLIDS CONTENT OF WATER FROM
WELLS SAMPLED IN KNOX COUNTY, 1990

19



Joint Cround·W:uer Quality Project With the Tau Department
of Agriculture in Pans of HUllell. Knox,;and SloncwaJl Counties, 1990
December 1991

COMPARISON TO
PREVIOUS
WATER-QUAUTY
DATA

Crouch (1964) confirmed thatsome deterioration in ground·waterquality
has occurred in the area sampled in Figure 3. Evaluation of the chemical
analyses of the ground water indicated modification of the chemical
character of the native ground water by salt water. The investigation did
not indicate a single source of the contaminant:; however, the following
possible sources were indicated: 1) past use of unlined surface pits for
disposal of oil-field brine, 2) movemen t of brine from the Coleman
Junction Limestone into the Seymour Formation. and 3) leakage from
faulty injection wells. Although there was no disposal ofoil-field brines into
unlined surface pits atlhe time of this investigation, they had been used in
the pasL Because of the loose, permeable nature ofthe Seymour, a portion
of the salt water that was placed in the pits undou btedly seeped downward
to the water table.

High nitrate concentrations were noted by Ogilbee and Osborne (1962);
a total of67 percent of the well water sampled for nitrate exceeded 44.28
mg/1. A subsequent study (Harden & Assoc., 1978) reaffirmed the high
nitrate problem; the range of nitrate values from the 898 samples taken
between 1975 and 1977 forthatstudy was 8 mg/I to 935 mg/1. Most values
were between 30 and 90 mg/l, 'with over 70 percent exceeding the safe
drinking water standard.

Also as part of the study by Harden and Associates (1978),37 Seymourwells
were subjected to nitrogen isotope analysis. Samples were obtained from
six pu blic supply wells, ] 6 irrigation wells, and 15 domestic wells. The del
15N values for irrigation and public supply wells range from 2.6 to] 1.4 and
average 7.6. These values are in the range indicative of water containing
nitrate derived from cultivated soils. The range in values for the domestic
wells was 7.3 to ] 7.6 with an average of 10.9. This is within the range
indicative of water containing nitrate derived from domestic and animal
',,"'astes. Interpretation of these data was accomplished using work done by
Charles Kreitler (1979).

TWDB Report 226 (I Iarden & Assoc., 1978) also contained data which
showed elevated levels ofboth chloride and dissolved solids concen trations
in the same areas as illusuated in Figures 4. 5, 8. and 9. High chloride values
represent either natural mineralization in the Seymour or possibly the
effectofinnow from more highly mineralized Permian formations. Others
represent pollution from oil-field brine or septic tanks.

Woods and Hughes (1973) collected 352 well water samples in Haskell and
Knox Counties for nitrate analysis. The nitrate concentrations varied from
zero to 41 mg/l with an average of approximately 12 mg/l. Most of the
samples were collected from wells that were located in or adjacent to
cultivated fields so that contamination from septic tanks was diminished.
Nitrate was determined by a colorimetric method using reagents supplied
by Hach Chemical Co. The results obtained from the Board'scolorimetric
nitrate meter are expressed as nitrate (as N) and a conversion to nitrate
(NO,) would be necessary. It is possible that the low measurements recor-
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Joinl Cround-Water Qu<l1ily Project With the Texas Department
orAgria.llwrc mPans of Hukcll. Knor. and Stoncwall Countics, 1990

Duembcr 1991

ded in this publication were due to a failure to convert the nitrate values
and that the 12 mg/l average is actually 52 mg/l nitrate, which would then
be consistent with results obtained in other studies conducted in this area.

Because of the existing water-quality problems of excessive nitrate and
pesticide detections, the Texas State Soil and \Vater Conservation Board,
through the Section 319 agricultural and silvicultural nonpoint source
pollution process, has designated the Seymour aquifer as a problem area.
Hence the Seymour Aquifer Hydrologic Unit Project has been initiated
alongwitha proposal titled "Nutrient, Pesticide and Irrigation Management
Systems for Control ofNonpointSource Pollution for the SeymourAquifer
\Vatershed" submitted by the Texas Agricultural Extension Service. Much
of the ground-"later quality data used to evaluate this area was obtained
from the TIVOB's ground-'water database.

A review of current and historical nitrate data from the database for the
Figure 1 study area reveals that 62 percent of the 200 analyses available are
in excess of 44.3 mg/I, most of those being in Knox County. The average
nitrate value in Knox County (Figure 2), based on 145 analyses in the
database, was 70 mg/1. The average nitrate concentration described in
Figure 3 was only43 mg/I, indicating that the nitrate problem is less severe
in r.his area.
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of Agriculture in P:ut.o of HaUell, KnoI, and. Ston<:w:aIl Co<I.ntic ... 1990
Dceembc:r 1991

CONCLUSIONS

\Vells were sampled in accordance with qualitycontrol and quality assurance
directives established in the TIVOB's sampling manual. All analyses were
conducted byTDH using EPA approved procedures and were completed
wilhin the required holding times.

Of lhe 47 wells sampled for this project, 35 had nitrate values in excess of
the primary drinking water standard. The average nitrate concentration
was 70.8 mg/l, well above the recommended limitof44.27 mg/l (10 mg/l
as N). Sulfate and chloride concentrations in excess of 300 mg/l were
determined in 17 and 38 percentofthe analyses, respectively. The areas of
high sulfate and chloride correspond to the contaminated areas described
in several references. Selenium concentrations in three samples were in
excess of the established drinking water standard of 10 J,lg/1.

The dissolved-solids content is a main factor which determines or limits lhe
use ofground water. Approximately47 percentofthewclls tested exceeded
the drinking water standard of 1,000 mg/1. The mean value was 1,275
mg/1. Hardness averaged in excess of 600 mg/l as calcium carbonate.
which is considered very hard.

The results of the ground-water quality analyses taken in Augustof1990 did
not reveal any significant changes in the ground-\..'ater quality of lhe
Seymour aquifer. The several water-quality problems determined during
this study have been well documented in previous reports published by Lhe
TWDB and olhers. The testing for 19 additional minor inorganic
compounds, five nutrients, and four radioactive elementswasa first for this
area and helped establish more comprehensive criteria for base-line water
quality. Data collected during this project will be shared with all interested
entities.
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Appendix!

Records of Sampled Wells

25



Joint Ground·W;>..u:r Quality Project With the Tu<lS Oep;o.nmenl
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EXPIANATION
OF CODES

Water-bearing unit: 112SThfR, Seymour Formation

Method of lift and type of power: C, centrifugal pump; E, electric motor;
j,jct pump; L, LP gas (butane); P, pislon pump; S, submersible pump; T,
turbine; \V, wind.

Use of water: C, commercial; H, domestic; I, irrigation; S, stock.

26



~ ~· c

! · :c• "
• •
" :

c : :0 ·i i i i c· ~c C
0 · · · •c c · ~• • 0 0 0 •• " "

,
c

~

!
~ ~

~
~t ~ • ·• g :; ~ ~ • 0::

~ • · :~
~ · ~" · · · ·. "w · , · · · · ..

;; ;; ;; ;; ;; ;; ;;:

27



'" ~~ ...00 r
8.p Ill, 1991 TEIlAS WATER [)£\I£lOf'lIIeNT SOARD

~ .~
:gl

BROUHO "'",TEA o.A.TA SYSTEM $' .
... S' $.

5~
IIECOIIOS OF WELLS, SPRINGS, AHO TEST HOLES itCOUNH' • II.no.

~ ..
P{

CASINO AHO SCREEN DATA WATER lEVEL i'".~................. AlTITUDE ......... . &
DAlE O£I'TH CASINO OIAM· TOF BOT WATER OF LAND MEASURE· IfHHOO OF "" h
COM· Of WELL OR ETER DEPTH DEPTH YEARINO SUAF.-.cE IIIENT FROM DAlE LIFT AND " ~~

om -, DRILLER I'LEHD 1FT .j SCREEN (IN.) (Ft.1 1FT" ""IT (fT .) LSD In ,J Pl"" WATER RElriWlKS ' i
... __ ................. ............ .. _--- --_ .. ....... _.... . _... .... ..... .... ---- .... _- """-

.. __ . ..... _- .. --- .. ---- --_. __ ....•........ -_ ....•..... ~~n
21 )4,102 0 .... 14 Albus J. III. Ah.. " , 12SVIiIfI '43ti T , I P, .

~
21·~"O) Lion Hena.r.on " II2$VWl U51 J , "

21 -34 10<1 O'V14 "lbu' 1950 30 112SVIIIR '455 Sf HS

21.)40105 O.vlcl Albu. (<lal. Llon.ra 1Il1!11 35 C , 0 " 112SYWfl "60 Sf, , " "
21 -304-208 Clint Jon.. " 112SYlllR U48 .\4.00 11.\3-1936 J , " ,

21 -304 ·213 Wor( f.t.t, JoM K'lO 1Iil~~ " C .. 0 .. 112SYlllR .... -18.40 0:;.10 1958 C ,

0lvl0 Albu, , .. .. " .18. eo 01-18-1977

21.34·224 Clint Jon.. " 112SYlItR 1420 .18 150 01.01-1937 P 0 •
·17 2~ 01!l-23·199O

21-34·225 Guy 8rlOley 1858 I 12SYWfl U55 J , "

21·34-228 or. TOIlp.on 112SYWI 1451 .,
21 ·304-227 Or. TOl!lP.on 1872 ., C .. 0 " 112SYlItR 1449 ., I •

• .. " .,
21-34-308 J_. Aibul JOhn K.Ie 1958 .. C .. 0 .. 112SYlllR 1470 ·25.80 03-29 1958 , , I "nlur'd yll1d 146 g,.. with p...,lng

• .. .. '0 ·29.10 05-21 1957 Ievl1 or 37.15 rllt on 1-28·58.

21-34·402 Jack L.ng10rd J. Ill. Rh,a 1Iil55 " C .. 0 " 112SYIIIR 1483 ·23.94 05_10"'58 " I North ..11 or thr,a. Ob.. rv'tlon

• .. " " ·28.04 10-02-1990 ..11.

21-34-403 JaclI LlnOrorCl J. Ill. "h" 195$ SO C .. 0 2. 112SYlllR 1485 -25.40 12-10-1958 " I South ..11 or tn..... H1IU .. U:ll

• .. " 3. -23.70 03-03 1982 ob..rvltlon ..11.



RECOflDS Of WEllS, SPRlfr«lS, AltO TEST HOLES

COUtfTV • 11.1'10.

CASIHO AND SCREEN OATA _TER lEVEL

.......... "'-TITUDE .............
.HE DEPTH CASINO OIAM· TO<' BOT WATER Of LAND ..eASUAE· METHOO Df U5£

"",. Of WEll "" ErER DEPTH DEPTH SEARING SURfACE IllENT fROlIl ",'" lift ANO IlF
.m OWNER DRilLER PlETEO 1fT .J SCREEN (IN.) IfT.1 lfT.) UNIT 1fT .) lSO IfT.1 ,""'" WATER REMARKS

...................... ............. ..... ...... ....... ...... .... .... . .. ........ ........ ........ .......... ......... ..... ...................................

21·34·"11 U. a. OfIp.rt ....nt or ..I. M. Rn... 185:1 " C .. Il " 1125VIIfI 1499 ·21.10 03·29·1959 J • H

AVr leul tur. a .. 18 " .78

21.34· .... 3 ..10. , 0.1'1 Oodll~ 112SVMR 1505 T • I a

21·34· .... 9 ..10. , 0 ..1'1 OOClII~ 112SVMR 14115 ·13.90 01 "4-1liln J • H8

21·34·513 "l1.n McCoulln.~ .Il 112SVMR 1:105 J • HI

21·34·511 Jonn Crowno.... r 1883 " 1125VMFl 1487 J • H

21·34·522 Jonn Crowno.... r ..I. II. Rn... 1860 .Il 112SVMR 1495 a • H

.78

21·34·527 N.ll P.rdu. 1958 .. C " Il .Il 112SVMR 14115 ·"0.50 03·21il·1958 T • H

a 18 .Il .. ·"2.70 12-11-1958

21·34·532 cnruunlln A1Il.tlon .Il 112SYMfl 1499 a • c
C1t~ or 11.1'10. City ~

~

21.34.547 0'11 1<1 , JUd~ P.rdu. W. P. HIli 1983 .. C • Il " 112SYw\ 1495 ·3:1.00 00·00·1988 a • H p'-a'
a • .. .. '0

~. ~
21·34·548 en.rl11 E.coD.r .Il 112SVMR 1487 J • H

~~
~~
~"

21·34·548 J.ek 8tuDDI 112SVMR '473 Sf a U
~~

21·34·&$0 WIUI... V.c.k ," 112SVw\ 1475 Sf H8 2 ~.

.'" !; Il
~~
~&

21·)4·&18 St.rUnll L.wU 112SVMR 1470 a • I 1&

o~~
~ ~ ~

21. :)4·&47 at.rUnll L.wl. .. 112SVWR 1.. a9 J • H • 0, , ,
~n

'" --,
to H.



21.34.834 C. H. CornlH

21·)4·6411 ....... Albu.

21·)4·728 J. II. Tldwofll

21 :)4·1101 Corn, III l(1ng

!

02,'0

!~ "
~ 2' ~
" - E_.~

$' ... 5' ~

~~
~'j;
~~.~
;::~.

~.

~ ~
! ~
~.

~~
g A

~~
n, ,
ii- •, .

REItWlKS

RECOAOS OF WELLS, SPRINGS, AHO TEST HOlES

COUNTY • kno~

1125... 111\ 1497 BE H

_50

, 12SVllR UlO -.5.00 08·00·1989 BE H

C , • " , 12SVWfl '4911 BE S

S ,
" J8 .5O

C " • 20 112SVlllA 1533 ·2ILU 01 ·05-l9M J , H HlstorlCl1 OD.. ,.vltlon ..11.

S " 20 " ·33.20 01·\9·1980 ."
C " " ..

112SVMIl ,... J , H

ll2SVlltR 1550 .. . H

1128'o'IIIR ,.., J , H

J8

"

"

..

..

..

Hl88

HlS3

HII!I::!

,...

....

CASING AND SCREEH DATA ....TER LEVEL
........ -.--_ ......... ALTnUOE .............

.", DEPTH CASINO 01 ..... • m.. OOT ....T£R OF LANO MEASURE. METHOD OF USE

"",. OF W(lL DR EYER oePTH O£PTH 8EAAIHO SURF-'C£ IIl(HT fAOM ..n LIFT AHO .,
I'LHED 1FT ·1 8CAEEN (IN.) (FT.) (FT.) UN" 1fT .j LSD (FT.) ....., "'TEll

..................... ........ ........ ........ ........ --
DfllllEII

EOClh L.on.ro

[GIIlI Llon,rd

-,.m

21 .;W.llM 8~11 Tanlllrlltv

21·34·1131 a.org. w.e .... U

21 )4·6411 .J1/l111~ A.V AIDuI

'"o



s.p lS, Ht91 TEXAS WATER O£VELOPW;HT 8OAAO

OROIJNO WAUR DATA SYSTEM

RECORDS Of WELLS, !PRlNOS, ANO TEST HOLES

COUNTY • 8ton_aU

CASINO AND SCREEN OATA WATER LEVEL

om -" DRILLER

.m
COOl·

PL£lED

DEPTH

OF WELL

1FT .,

CASINO 01""'· TOP IlOT

OR £lER DEPTH DEPTH

SCREEN (IN.) (fT., (fT.l

.....1£R

SEARING

UNIT

,4,LTITUOE

Of LAND

SURFACE

(fT .

IllEASURE

MENT fROM

LSD (FT.)

DATE
METHOD Of

LIFT ANO

POWE.

'SE.,
WATER REMARI<S

'"....

21·41·406 Warr.n Short · . .."' "
21-41-411 Butcn Suph.n. ..
21·41·437 lutch Supn'fl' Eoolt L.onarO 1988 ..
21-41·43S Warr'fl snort 1980 "
21 ·41 -439 warr.n snort · . "
22·48-602 ButCh supn.n. · . 1950 "

c ..

C 3.

112SYMfl 1531 T •

112SYIIIR "" T •

112SYVR ,"'. ••
112SYllR 15311 T •

112SYIIIR 15311 ,.
112SYIIf\ 1500 J • •

~'O2 •.-,
Z(;;. ~

~~;;.~

l~
.~t

U
! 0
~~

~~, ~

!~
~~i
" < 0, ' "n]" ,--I
~~.





Joint Ground-WaLer QuaJily Project Wilh the Tau Department
of Agricvilure in Paru or Hulell, Kno>t, :and StOl\ewaJl Counties, 1990

December 1991

Appendix II

Routine Water-Quality Analysis Report
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Sep 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND HATER DATA STSTEN

MINOR INORGANIC ELEMENT REPORT COUNTY - Haskell

STOREY COOE DESCR IPT ION STATE WELL NUMBER DATE SAMPLE' flAG VALUE

01000 ARSENIC, DISSOLVED (UG/L AS AS) 2141407 08/22/1990 1 < 10
2141413 08/23/1990 1 < 10
2141416 08/27/1990 1 < 10
2141430 08/27/1990 1 < 10
2141440 08/23/1990 1 < 10
2141441 08/21/1990 1 < 10
2141711 08/23/1990 1 < 10

01005 BARIUM, DISSOLVED (UG/L AS SA) 2141407 08/22/1990 1 300
2141413 08/23/1990 1 155
2141416 08/27/1990 1 238
2141430 08/27/1990 1 122
2141440 08/23/1990 1 221
2141441 08/21/1990 1 143

2141711 08/23/1990 1 43

~

01020 BORON, DISSOLVED (UG/L AS B) 2141407 08/22/1990 1 490 l;
~'2.

2141413 08/23/1990 1 280 fa
2141416 08/27/1990 1 370 ' ~
2141430 08/27/1990 1 300 ~!

P
2141440 08/23/1990 1 510 d

-"2141441 08/21/1990 1 360 -~

2141711 08/23/1990 1 1270 ~.
.:::~.

~~
.2 ~.

01025 CADMIUM, DISSOLVED (UG/L AS CO) 2141407 08/22/1990 1 < 10 ~ 0

2141413 08/23/1990 1 10
~~

< ~.

2141416 08/27/1990 1 10 l •
<

W~~2141430 08/27/1990 1 < 10
2141440 08/23/1990 1 < 10 ,~~, ,
2141441 08/21/1990 1 < 10 ~n

.... --,

.... 2141711 08/23/1990 1 < 10 H.
01030 CHROMIUM, DISSOLVED (UG/L AS CR) 2141407 08/2?11990 1 < 20



.. ~~'"€

'" '~,

~~' ~
:'E~
$' ,

MINOR INORGANIC ELEMENT REPORT COUNTY - Haskell .... 5' ~

~~
,~

is:
.~

STORET COOE DESCRIPTION STATE ~Ell NUMBER DATE SAMPLE II fLAG VALUE ~~

F:~.
~.

01030 CHROMIUM. DISSOLVED (UG/L AS CR) 2141413 08/23/1990 1 < 20 ~ ~. ~

2141416 08/27/1990 1 < 20 [~

08/27/1990 1 20
~.;

2141430 < g A

2141440 08/23/1990 1 20
1 •

< ~~

2141441 08/21/1990 1 < 20 n
2141711 08/23/1990 1 < 20 ~' !, "

is
01040 COPPER, DISSOLVED (UG/L AS CU) 2141407 08/22/1990 1 21 •

2141413 08/23/1990 1 < 20
2141416 08/27/1990 1 < 20
2141430 08/27/1990 1 < 20
2141440 08/23/1990 1 < 20
2141441 08/21/1990 1 < 20
2141711 08/23/1990 1 < 20

01046 IRON, DISSOLVED (UG/L AS FE) 2141407 08/22/1990 1 36
2141413 08/23/1990 1 < 20
2141416 08/27/1990 , 25
2141430 08/27/1990 1 < 20

2141440 08/23/1990 1 < 20
2141441 08/21/1990 1 < 20
2141711 08/23/1990 1 < 20

01049 LEAD, DISSOLVED (UG/l AS PB) 2141407 08/22/1990 1 < 50

2141413 08/23/1990 1 < 50
2141416 08/27/1990 1 < 50
2141430 08/27/1990 1 < 50

2141440 08/23/1990 1 < 50

2141441 08/21/1990 1 < 50
2141711 08/23/1990 1 < 50

01056 MANGANESE. DISSOLVED (UG/l AS MN) 2141407 08/22/1990 1 < 20
2141413 08123/1990 1 < 20
2141416 08/27/1990 1 < 20
2141430 08/27/1990 1 < 20
2141440 08/23/1990 1 < 20



MINOR INORGANIC ELEMENT REPORT COUNTY - Haskell

STORET COOE DESCRIPTION STATE WELL NUMBER DATE SAMPLE # flAG VALUE

01056 MANGANESE, DISSOLVED (UG/L AS MN) 2141441 08/21/1990 1 < 20
2141711 08/23/1990 1 < 20

01062 MOLYBDENUM, DISSOLVED (UG/l AS MO) 2141407 08/22/1990 1 < 20
2141413 08/23/1990 1 < 20
2141416 08/27/1990 1 < 20
2141430 08/27/1990 1 < 20
2141440 08/23/1990 1 < 20
2141441 08/21/1990 1 < 20
2141711 08/23/1990 1 < 20

01075 SILVER, DISSOLVED (UG/L AS AG) 2141407 08/22/1990 1 < 10
2141413 08/23/1990 1 < 10
2141416 08/27/1990 1 < 10
2141430 08/27/1990 1 < 10
2141440 08/23/1990 1 < 10
2141441 08/21/1990 1 < 10
2141711 08/23/1990 1 < 10

~
01080 STRONTIUM, DISSOLVED (UG/l AS SR) 2141407 08/22/1990 1 3830 ;:

2141413 08/23/1990 1 750 ~.'[-,
2141416 08/27/1990 1 3750 ~ 0" ,

S· g
2141430 08/27/1990 1 1300 .~

2141440 08/23/1990 1 2660 ~~
2141441 08/21/1990 1 1680 ~~

~'"2141711 08/23/1990 1 4810 -;~
~~

01085 VANADIUM, DISSOLVED (UG/L AS V) 2141407 08/22/1990 1 < 20 .~ ~.

~ '
2141413 08/23/1990 1 < 20 ~~

!!';;
2141416 08/27/1990 1 < 20 l~
2141430 08/27/1990 1 < 20 ~
2141440 08/23/1990 1 < 20

~,
, 0, "

2141441 08/21/1990 1 < 20 n... 2141711 08/23/1990 1 31 -,
$"w o.

01090 ZINC, DISSOLVED (UG/L AS ZN) 2141407 08/22/1990 1 59



.. oo~.. ... 2... o i: '

~~~
:8 ~ ~

MINOR INORGANIC ELEMENT REPORT COUNTY· Haskell ... S" ~

~~
o Ii?
~.

STOREr CooE OESeR I PT I ON SlATE ~Ell NUMBER DATE SAMPLE # fLAG VALUE
~~.

~~
~<.!!.
• 0

P
01090 ZINC, DiSSOLVED (UG/l AS ZN) 2141413 08/23/1990 1 53 ~ ~. ,

2141416 08/27/1990 1 57 ~,
~o

2141430 08/27/1990 1 < 20 s .;
, Q
o ,

2141440 08/23/1990 1 < 20 ~~
2141441 08/21/1990 1 < 20 n
2141711 08/23/1990 1 < 20 ' ,~. <'I

.:l .2-

~
01106 ALUMINUM. DISSOLVED (UG/L AS Al) 2141407 08/22/1990 1 < 50 0

2141413 08/23/1990 1 < 50

2141416 08/27/1990 1 < 50

2141430 08/27/1990 1 < 50

2141440 08/23/1990 1 < 50

2141441 08/21/1990 1 < 50

2141711 08/23/1990 1 < 50

01145 SELENIUM, DISSOLVED (UG/l AS SE) 2141407 08/22/1990 1 4

2141413 08/23/1990 1 4

2141416 08/27/1990 1 < 2

2141430 08/27/1990 1 < 2

2141440 08/23/1990 1 < 2

2141441 08/21/1990 1 3

2141711 08/23/1990 1 7

71865 IODIDE (MG/l AS I) 2141407 08/22/1990 1 < 0.1

2141413 08/23/1990 1 < 0.1

2141416 08127/1990 1 < 0.1

2141430 08/27/1990 1 < 0.1

2141440 08/23/1990 1 < 0.1

2141441 08/21/1990 1 < 0.1

2141711 08/23/1990 1 < 0.1

71870 BROMIDE, DISSOLVED, (MG/l AS BR) 2141407 08/22/1990 1 1.24

2141413 08/23/1990 1 0.62

2141416 08/27/1990 1 1.90

2141430 08/27/1990 , 0.4

2141440 08/23/1990 1 1.32



MINOR INORGANIC ELEMENT REPORT COUNTY - Haskell

...
'"

stoREr COOE DESCRIPTION STATE ~Ell NUMBER DATE SAMPLE # FLAG VALUE

71870 BROMIDE, DISSOLVED, (MG/L AS BR) 2141441 08/21/1990 1 0.57

214171' 08/23/1990 1 0.66

71890 MERCURY, DISSOLVED (UG/l AS HG) 2141407 08/22/1990 1 < 0.2
2141413 08/23/1990 1 < 0.2
2141416 08/27/1990 1 < 0.2
2141430 08/27/1990 1 < 0.2
2141440 08/23/1990 1 < 0.2
2141441 08/21/1990 1 < 0.2
2141711 08/23/1990 1 < 0.2

~
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Sep 16 1991 TeXAS WATER DEVELOPMENT BOARD ... S" ~

GROUND ~ATER DATA SYSTEM
~,
.'2
:::~

E'-<"
MINOR INORGANIC ELEMENT REPORT COONTY ~ Knox ,~

f:~.
p
~ ~. ~

STORET CroE DESCRIPTION STATE WEll NUMBER DATE SAMPLE # flAG VALUE ~ ~·0
"~g ~, ,

01000 ARSENIC, OISSOLVED (UG/L AS AS) 2134102 08/21/1990 1 < 10 ~~
2134103 08/22/1990 1 < 10 n, ,
2134104 08/21/1990 1 < 10 <. ,

.::: g

2134105 08/22/1990 1 < 10
~

2134206 08/23/1990 1 < 10

2134213 08/21/1990 1 < 10

2134224 08/23/1990 1 < 10

2134225 08/23/1990 1 < 10

2134226 08/23/1990 1 < 10

2134227 08/23/1990 1 < 10

2134306 08/22/1990 1 < 10

2134402 08/27/1990 1 < 10

2134403 08/27/1990 1 < 10

2134411 08/22/1990 1 < 10

2134443 08/28/1990 1 < 10

2134446 08/28/1990 1 < 10

2134513 08/21/1990 1 < 10

2134516 08/21/1990 1 < 10

2134522 08/21/1990 1 < 10

2134527 08/22/1990 1 < 10

2134532 08/21/1990 1 < 10

2134547 08/22/1990 1 < 10

2134548 08/21/1990 1 < 10

2134549 08/22/1990 1 < 10

2134550 08/22/1990 1 < 10

2134646 08/22/1990 1 < 10

2134647 08/22/1990 1 < 10

2134648 08/21/1990 1 11

2134649 08/28/1990 1 < 10

2134729 08/28/1990 1 < 10

2134801 08/28/1990 1 < 10

2134831 08/2811990 1 < 10

2134834 08/28/1990 1 < 10



MINOR INORGANIC ELEMENT REPORT COONTY . Knox

STORET COllE DESCRIPTION STATE ~ELL NUMBER DATE SAMPLE , FLAG VALUE

01000 ARSENIC, DISSOLVEO (UG/L AS AS) 2134854 08/28/1990 1 < 10

01005 BARIUM, DISSOLVED (UG/L AS BA) 2134102 08/21/1990 1 79

2134103 08/22/1990 1 33

2134104 08/21/1990 1 30

2134105 08/22/1990 1 33

2134206 08/23/1990 1 79

2134213 08/21/1990 1 50

2134224 08/23/1990 1 55

2134225 08/23/1990 1 36

2134226 08/23/1990 1 97

2134227 08/23/1990 1 48

2134306 08/22/1990 1 116

2134402 08/27/1990 1 72

2134403 08/27/1990 1 76

2134411 0812211990 1 42

2134443 08/28/1990 1 27

2134446 08128/1990 1 22

2134513 08/21/1990 1 35
~

2134516 08/21/1990 1 27 ~

2134522 08/21/1990 1 25 p:
~a

2134527 08/22/1990 1 51 ' 0, ....
08/21/1990 1 65 ·,2134532 ~.

2134547 08/22/1990 1 55 ~ ~
• •

2134548 08121/1990 1 46 i~
2134549 08/2211990 1 200 ~~

p~.

2134550 08/22/1990 1 91 ~~

2134646 08/22/1990 1 130
.~ ~.

! "
2134647 08/22/1990 1 171 .~

~O
2134648 08/21/1990 1 27 • •
2134649 08/28/1990 1 32 i~
2134729 08/28/1990 I < 20 ~bJ~

" , 0,."
2134801 08/28/1990 1 46 Os... 2134831 08/28/1990 1 38 --,

~~"..., -oi!
2134834 08128/1990 1 35

2134854 08/28/1990 , 31



COJNTY - KnoxMINOR INORGANIC ELEMENT REPORT

....
00

sTOREr eooE

01020

DESCRIPTION

BORON, DISSOLVED (UG/l AS B)

STATE WELL NUMBER

2134102

2134103

2134104

2134105

2134206

2134213

2134224

2134225

2134226

2134227

2134306

2134402

2134403

2134411

2134443

2134446

2134513

2134516

2134522

2134527

2134532

2134547

2134548

2134549

2134550

2134646

2134647

2134648

2134649

2134729

2134801

2134831

2134834

2134854

DATE

08/21/1990

08/22/1990

08/21/1990

08/22/1990

08/23/1990

08/21/1990

08/23/1990

08/23/1990

08/23/1990

08/23/1990

08/21/1990

08/27/1990

08/27/1990.

08/22/1990

08/28/1990

08/28/1990

08/21/1990

08/21/1990

08/21/1990

08/22/1990

08/21/1990

08/22/1990

08/21/1990

08/22/1990

08/22/1990

08/22/1990

08/22/1990

08/21/1990

08/28/1990

08/28/1990

08/28/1990

08/28/1990

08/28/1990

08/28/1990

SAMPLE # FLAG VALUE

610

340

630

430

680

460

1040

580

680

580

250

450

470

450

880

1380

1040

790

980

440

930

480

800

660

540

530

450

2000

600

1820

570

650

490

510

.~

i~'
:l.r;'!

~g.,
;; 11-
:;'~

~~
e,,,!
:I:);.

E.~
" ".:::~.

~,•••M s:
~ "
~ii
~.;
g A

I.;
~i, 3
;;. ~
r "

~



MINOR INORGANIC ELEMENT REPORT CWNTY ~ Knox

STORET COOE DESCRIPTION STATE ~ELL NUMBER DATE SAMPLE' FLAG VALUE

01025 CADMIUM, DISSOLVED (UG/L AS CO) 2134102 08/21/1990 1 < 10

2134103 08/22/1990 1 < 10

2134104 08/21/1990 1 < 10

2134105 08/2211990 1 < 10
2134206 08/23/1990 1 < 10

2134213 08/21/1990 1 < 10

2134224 08/23/1990 1 < 10

2134225 08/23/1990 1 < 10
2134226 08/23/1990 1 < 10

2134227 08/23/1990 1 < 10
2134306 08/2211990 1 < 10

2134402 08/27/1990 1 < 10
2134403 08/27/1990 1 < 10

2134411 08/2211990 1 < 10

2134443 08/28/1990 1 < 10

2134446 08/28/1990 1 < 10

2134513 08/21/1990 1 < 10

2134516 08/21/1990 1 < 10

2134522 08/21/1990 1 < 10
~

2134527 08/2211990 1 < 10 ~

2134532 08/21/1990 1 < 10 p:
:='~

2134547 08/22/1990 1 < 10 ' 0;. ~
2134548 08/21/1990 1 < 10

~.
2134549 08/2211990 1 < 10

;0
••~.

2134550 08/22/1990 1 < 10 . "·9
2134646 08/22/1990 1 < 10 ~.

;:~.

2134647 08/2211990 1 < 10 ~~

2134648 08/21/1990 1 < 10 Jil~·
! 0

2134649 08/28/1990 1 < 10 .~

l"S:
2134n9 08/28/1990 1 < 10 g ~

2134801 08/28/1990 1 < 10 i~
2134831 08/28/1990 1 < 10 ~~,

S ;l ~
2134634 06/26/1990 1 < 10 Wii'l• r... 2134654 06/28/1990 1 < 10 --I

<0 ~~~

01030 CHROMIUM, DISSOLVED (UG/L AS CR) 2134102 06121/1090 1 < 20



CJ1 ::;'2.'0
0 "1'~ .~

:n
:BiI'?-

MINOR INORGANIC ELEMENT ~EPORT COONTY - Knox .... S' ~

!~

~~
,~

STORET Coof DESCRIPTION STATE ~ElL NUMBER DATE SAMPLE tI flAG VALUE .~

?~.

~"
01030 CHROMIUM, DISSOLVED (UG/l AS CR) 2134103 08122/1990 1 < 20 ~ ~. ~

2134104 08/21/1990 1 < 20 ! ~
~"

2134105 08/22/1990 1 < 20 W-<

2134206 08123/1990 1 < 20 H
2134213 08121/1990 1 < 20 n
2134224 08/23/1990 1 < 20 P, .
2134225 08/23/1990 1 < 20

~
2134226 08/23/1990 1 < 20

2134227 08/23/1990 1 < 20

2134306 08/22/1990 1 < 20

2134402 08127/1990 1 < 20

2134403 08127/1990 1 < 20

2134411 08/22/1990 1 < 20

2134443 08/28/1990 1 < 20

2134446 08128/1990 1 < 20

2134513 08/21/1990 1 < 20

2134516 08121/1990 1 < 20

2134522 08/21/1990 1 < 20

2134527 08/22/1990 1 < 20

2134532 08/21/1990 1 < 20

2134547 08/22/1990 1 < 20

2134548 08/21/1990 1 < 20

2134549 08/22/1990 1 < 20

2134550 08122/1990 1 < 20

2134646 08122/1990 1 < 20

2134647 08/22/1990 1 < 20

2134648 08/21/1990 1 < 20

2134649 08/28/1990 1 < 20

2134729 08/28/1990 1 < 20

2134801 08/28/1990 1 < 20

2134831 08128/1990 1 < 20

2134834 08/28/1990 1 < 20

2134854 08/28/1990 1 < 20

01040 COPPER, DISSOLVED (UG/l AS CU) 2134102 08/21/1990 1 < 20

2134103 08/22/1990 1 < 20



MINOR INORGANIC ELEMENT REPORT CCllNTY - Knox

STOllET CODE DESCRIPTION STATE ~ELL NUMBER DATE SAMPLE , FLAG VALUE

01040 COPPER, DISSOLVED (UG/L AS CUI 2134104 08/21/1990 1 < 20

2134105 08/22/1990 1 < 20

2134206 08/23/1990 1 < 20
2134213 08/21/1990 1 < 20

2134224 08/23/1990 1 < 20

2134225 08/23/1990 1 < 20

2134226 08/23/1990 1 < 20

2134227 08/23/1990 1 < 20

2134306 08/22/1990 1 < 20

2134402 08/21/1990 1 < 20
2134403 08/27/1990 1 < 20

2134411 06/22/1990 1 < 20

2134443 061Z6/1990 1 < 20

2134446 06/26/1990 1 < 20

2134513 06/21/1990 1 < 20
2134516 061Z1/199O 1 < 20

2134522 06/21/1990 1 < 20

2134527 06/22/1990 1 < 20

2134532 061Z1/199O 1 < 20 ~

2134547 08/22/1990 1 < 20 .:
p:

2134546 081Z1/199O 1 < 20 ira
2134549 081Z2/199O I < 20 ;; ~

S' g
2134550 08/22/1990 I < 20 ~.

a~
2134646 06/2211990 1 < 20 .~

2134647 061Z2/1990 1 < 20 t~
2134646 08/21/1990 1 < 20 p.,W
2134649 08/26/1990 1 < 20 ~'l'

.ll~·
2134729 08/26/1990 1 < 20 ! •

~~

2134601 081Z6/199O 1 < 20 It'S:
2134631 06/26/1990 1 < 20

g ~

~.
2134634 08/26/1990 1 < 20 ~

2134654 061Z6/t990 1 < 20 an.,..
~1i'1
"''" --,

"" 01046 IRON, DISSOLVED (UG/L AS FE) 2134102 06/21/1990 1 46 ~~a
2134103 081Z2/1990 1 < 20

2134104 06/21/1990 , < 20
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MINOR INORGANIC ELEMENT REPORT CClJNTY - Knox •*~.
=~

STORET COOE DESCRIPTION STATE ~Ell NUMBER DATE SAI4PlE • FLAG VALUE
~..
F:~
~.

01046 IRON, DISSOlVEO (UG/l AS FE) 2134105 08/22/1990 1 < 20 2 ~. ~

2134206 08/23/1990 1 < 20 h
~::,

2134213 08/21/1990 1 < 20 U2134224 08/23/1990 1 74

2134225 08/23/1990 1 < 20 n
2134226 08/23/1990 1 33 j' ~
2134227 08/23/1990 1 < 20 ~
2134306 08/22/1990 1 < 20

2134402 08/27/1990 1 < 20

2134403 08/27/1990 1 < 20

2134411 08/22/1990 1 < 20

2134443 08/28/1990 1 < 20

2134446 08/28/1990 1 23

2134513 08/21/1990 1 25

2134516 08/21/1990 1 46

2134522 08/21/1990 1 < 20

2134527 08/2211990 1 < 20

2134532 08/21/1990 1 < 20

2134547 08/22/1990 1 < 20

2134548 08/21/1990 1 < 20

2134549 08/22/1990 1 49

2134550 08/22/1990 1 26

2134646 08/2211990 1 < 20

2134647 08/22/1990· 1 < 20

2134648 08/21/1990 1 38

2134649 08/28/1990 1 < 20

2134n9 08/28/1990 1 59

2134801 08/28/1990 , < 20

2134831 08/28/1990 1 < 20

2134834 08/28/1990 1 < 20

2134854 08/28/1990 1 < 20

01049 LEAD, DiSSOLVED (UG/l AS PH) 2134102 08/21/1990 1 < 50

2134103 08/2211990 1 < 50

2134104 08/21/1990 1 < 50

2134105 08/22/1990 1 < 50



MINOR INORGANIC ELEMENT REPORT COUNTY - Knox

STORET COOE DESCRIPTIOH STATE ~LL NUMBER DATE SAMPLE' FLAG VALUE

01049 LEAD, DISSOLVED (UG/L AS PO) 2134206 08/23/1990 1 < 50

2134213 08121/1990 1 < 50

2134224 08/23/1990 1 < 50

2134225 08/23/1990 1 < 50

2134226 08/23/1990 1 < 50

2134227 08123/1990 1 < 50

2T34306 0812211990 I < 50

2134402 08/27/1990 I < 50

2134403 08/27/1990 I < 50

2134411 08/22/1990 I < 50

2134443 08/28/1990 I < 50

2134446 08128/1990 I < 50

2134513 08/21/1990 1 < 50

2134516 08/21/1990 I < 50

2134522 08121/1990 I < 50

2134527 08/22/1990 I < 50

2134532 08121/1990 I < 50

2134547 08/22/1990 I < 50

2134548 08/21/1990 I < 50
~

2134549 08/22/1990 I < 50 it
2134550 08/22/1990 I < 50 ~.2.

E~
2134646 08/22/1990 I < 50 ,0

S· ~
2134647 08/22/1990 I < 50

~~
2134648 08/21/1990 I < 50 2,~
2134649 08/28/1990 I < 50 ~'

-~

2134729 08/28/1990 I < 50 !f
2134801 08/28/1990 I < 50

.~~2134831 08/28/1990 1 < 50 l 0
2134834 08/28/1990 I < 50 ~~

.~
2134854 08/28/1990 I < 50 ' .

J~
01056 MANGANESE, DISSOLVEO (UG/L AS MN) 2134102 08121/1990 I < 20 ~ ~,a ;l ::r

2134103 08/22/1990 I < 20 ~q, ,
en 2134104 08/21/1990 1 < 20 --,

~~.

'" _CIa
2134105 08/22/1990 I < 20

2134206 08123/1990 1 < 20
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MINOR INORGANiC ELEMENT REPORT COON TV - Knox -!;' ~
~"a"
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;l:~

STORET COOE OESCRIPTION SAIlPLE #
,~

STATE WEll NUMBER DATE FLAG VALUE ~:l'
:=~.

~.

01056 MANGANESE, DISSOLVED (UG/L AS MN) 2134213 08/21/1990 1 < 20 2 ~
• •

2134224 08/23/1990 1 68 ! •
~"

2134225 08/23/1990 1 20
~.;

< l A
2134226 08/23/1990 1 < 20 B
2134227 08/23/1990 1 < 20 n
2134306 08/22/1990 1 20 ' ,

< w· ~, "
2134402 08/27/1990 1 < 20 is
2134403 08/27/1990 1 < 20

0

2134411 08/22/1990 1 < 20

2134443 08/28/1990 1 < 20

2134446 08/28/1990 1 < 20

2134513 08/21/1990 1 < 20

2134516 08/21/1990 1 < 20

2134522 08/21/1990 1 < 20

2134527 08/22/ ',990 1 < 20

2134532 08/21/1990 1 < 20

2134547 08/22/1990 1 < 20

2134548 08/21/1990 1 < 20

2134549 08/2211990 1 < 20

2134550 08/22/1990 1 < 20

2134646 08/22/1990 1 < 20

2134647 08/2211990 1 < 20

2134648 08/21/1990 1 < 20

2134649 08/28/1990 1 < 20

2134729 08/28/1990 1 < 20

2134801 08/28/1990 1 < 20

2134831 08/28/1990 1 < 20

2134834 08/28/1990 1 < 20

2134854 08/28/1990 1 < 20

01062 MOLYBDENUM, DISSOLVED (UG/l AS HO) 2134102 08/21/1990 1 < 20

2134103 08/22/1990 1 < 20

2134104 08/21/1990 1 < 20

2134105 08/22/1990 1 < 20

2134206 08/23/1990 1 < 20

2134213 08/21/1990 1 < 20



MINOR INORGANIC ELEMENT REPORT CClJNTY . Knox

STORE! COllE DESCRIPTION STATE WELL NUMBER DATE SAMPLE' FLAG VALUE

01062 MOLYBDENUM, DISSOLVED (UG/L AS MD) 2134224 08/23/1990 1 < 20

2134225 08/23/1990 1 < 20

2134226 08/23/1990 1 < 20

2134227 08/23/1990 1 < 20

2134306 08/22/1990 1 < 20

2134402 08/27/1990 1 < 20

2134403 08/27/1990 1 < 20

2134411 08/22/1990 1 < 20

2134443 08/28/1990 1 < 20

2134446 08/28/1990 1 < 20

2134513 08/21/1990 1 < 20

2134516 08/21/1990 1 < 20

2134522 08/21/1990 1 < 20

2134527 08/22/1990 1 < 20

2134532 08/21/1990 1 < 20

2134547 08/22/1990 1 < 20

2134548 08/21/1990 1 < 20

2134549 08/22/1990 1 < 20

2134550 08/22/1990 1 < 20
~

2134646 08/22/1990 1 < 20 ~

2134647 08/22/1990 1 < 20 ~.£.
:="a

2134648 08/21/1990 , < 20 ' 0;. g
2134649 08/28/1990 1 < 20 ~ ..
2134729 08/28/1990 , < 20 •d
2134801 08/28/1990 1 < 20 ;r".11
2134831 08/28/1990 , < 20 .~t
2134834 08/28/1990 1 < 20 ~~

2134854 08/28/1990 1 < 20 ~~.

!.~

01075 2134102 08/21/1990 1 10
~s:

SILVER, OISSDLVED (UG/L AS AG) < , ~

2134103 08/22/1990 1 < 10 J~
2134104 08/21/1990 1 < 10 ~ f e

3 :> :?
2134105 08/22/1990 1 < 10 ~'l" r

CJ1 2134206 08/23/1990 , < 10 --,
CJ1 ~~a

2134213 08/21/1990 1 < 10

2134224 08/23/1990 1 < 10
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MINOR INORGANIC ELEMENT REPORT COUNTY • Knox
-:;' ~
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a'
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STORET COIlE DESCRIPTION STATE ~lL NUMBER DATE SAMPLE' FLAG VALUE .~

!!.(l

~S'
010~ SILVER, OISSOLVED (UG/L AS AG) 2134225 08/23/1990 I < 10 2 ~••

2134226 08/23/1990 I < 10
~ 0
""".;

2134227 08/23/1990 I < 10 l ~" ,
2134306 08/22/1990 I < 10 ~~
2134402 08/27/1990 I < 10 n, 3
2134403 08/27/1990 I < 10 iii' ~, -
2134411 08/22/1990 I < 10 is
2134443 08/28/1990 1 10

0

<

2134446 08/28/1990 1 < 10

2134513 08/21/1990 1 < 10

2134516 08/21/1990 1 < 10

2134522 08/21/1990 1 < 10

2134527 08/22/1990 1 < 10

2134532 08/21/1990 1 < 10

2134547 08/22/1990 1 < 10

2134548 08/21/1990 1 < 10

2134549 08/22/1990 1 < 10

2134550 08/22/1990 1 < 10

2134646 08/22/1990 1 < 10

2134647 08/22/1990 1 < 10

2134648 08/21/1990 1 < 10

2134649 08/28/1990 1 < 10

2134729 08/28/1990 1 < 10

2134801 08/28/1990 1 < 10

2134831 08/28/1990 1 < 10

21348J4 08/28/1990 1 < 10

2134U54 08/28/1990 1 < 10

01080 STRONTIUM, DISSOLVEO (UG/L AS SR) 2134102 08/21/1990 1 3100

2134103 08/22/1990 1 2390

2134104 08/21/1990 I 2380

2134 lOS 08/22/1990 I 2320

2134206 08/23/1990 1 2250

2134213 08/21/1990 1 1890

2134224 08/23/1990 1 2310

2134225 08/23/1990 1 2180



MINOR INORGANIC ELEMENT REPORT CWJilTY - Knox

STORET COOE DESCRIPTION STATE WELL NUMBER DATE SAMPLE • flAG VALUE

01080 STRONTIUM, DISSOLVED (UG/L AS SR) 2134226 08/23/1990 1 2930

2134227 08/23/1990 1 2190

2134306 08/22/1990 1 1170

2134402 08/27/1990 1 1510

2134403 08/27/1990 1 1630

2134411 08/2211990 1 1820

2134443 08/28/1990 1 1390

2134446 08/28/1990 1 4950

2134513 08/21/1990 1 2900

2134516 08/21/1990 1 3370

2134522 08/21/1990 1 2540

2134527 08/2211990 1 1150

2134532 08/21/1990 1 2670

2134547 08/2211990 1 930

2134548 08/21/1990 1 2410

2134549 08/22/1990 1 11600

2134550 08/2211990 1 2240

2134646 08/22/1990 1 1240

2134647 08/22/1990 1 850
~

2134648 08/21/1990 1 3720 i:
2134649 08/28/1990 1 600

p:
:::"a

2134n9 08/2811990 1 6680
\ 0
~. g

2134801 08/28/1990 1 1090 .~

P2134831 08/28/1990 1 1000 2,ff
2134834 08/28/1990 1 820 f,?
2134854 08/28/1990 1 1150 ~~

.~~.

~~

01085 2134102 08/21/1990 1 21
.a ~.

VANADIUM, DISSOLVED (UG/l AS V) ! 0

2134103 08/22/1990 1 20
.~

< l!';:
2134104 08/21/1990 1 < 20

g ;.

2134105 08/2211990 1 < 20 i~
~~,

2134206 08/23/1990 1 21 ' • c, , ,
2134213 08/21/1990 1 < 20 Os

01
--,

2134224 08/23/1990 1 < 20 ~~,..., _o::!.
2134225 08/23/1990 1 < 20

2134226 08/23/1990 , < 20
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HI~OR INORGANIC ELEMENT REPORT COONTY - Knox
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STORET COIlE DESCRIPTION STATE WELL NUMBER DATE SAI4PLE _ fLAG VALUE t-:.
.~~.
~o

01085 VANADIUM, DISSOLVED (UG/l AS V) 2134227 08/23/1990 1 < 20 2 ~. ~

2134306 08/2211990 1 22 [~
~~

2134402 08/27/1990 1 22 l R
j ~

2134403 08/27/1990 1 21 ~~

2134411 08/22/1990 1 20 n, ,
2134443 08/28/1990 1 20 ~. ~, "
2134446 08/28/1990 1 34 is

~

2134513 08/21/1990 I 27

2134516 08/21/1990 I 21

2134522 08/21/1990 I 22

2134527 08/22/1990 , 22

2134532 08/21/1990 1 20

2134547 08/22/1990 1 24

2134548 08/21/1990 I < 20

2134549 08/22/1990 1 26

2134550 08/22/1990 1 < 20

2134646 08/22/1990 1 < 20

2134647 08/22/1990 1 23

2134648 08/21/1990 I 52

2134649 08/28/1990 1 < 20

2134729 08/28/1990 1 35

2134801 08/28/1990 1 < 20

2134831 08/28/1990 1 < 20

2134834 08/28/1990 1 < 20

2134854 08/28/1990 1 < 20

01090 ZINC, DISSOLVED (UG/l AS IN) 2134102 08/21/1990 1 < 20

2134103 08/22/1990 1 21

2134104 08/21/1990 1 71

2134105 08/22/1990 1 < 20

2134206 08/23/1990 1 22

2134213 08/21/1990 1 < 20

2134224 08/23/1990 1 31

2134225 08/23/1990 1 < 20

2134226 08/23/1990 1 26

2134227 08/23/1990 1 < 20



MINOR INORGANIC ELEMENT REPORT COUNTY - Knox

STOllE! COIlE DESCRIPTIQIj STATE ~ELL NUM8ER DATE SAMPLE' FLAG VALUE

D1090 ZINC, DISSOlVED (UG/L AS ZN) 2134306 08/22/199Q 1 < 20

2134402 08/27/1990 1 < 20

2134403 08/27/1990 1 40

2134411 08/221199Q 1 40

2134443 08/28/199Q 1 < 20

2134446 08/28/1990 1 < 20

2134513 08/21/199Q 1 21

2134516 08/21/199Q 1 35

2134522 08/21/1990 1 < 20

2134527 08/2211990 1 < 20

2134532 08/21/1990 1 29

2134547 08/22/1990 1 < 20

2134548 08/21/1990 1 < 20

2134549 08/2211990 1 < 20

2134550 08/221199Q 1 < 20

2134646 08/22/199Q 1 74

2134647 08/22/199Q 1 < 20

2134648 08/21/199Q 1 < 20

2134649 08/28/199Q 1 < 20
~

2134729 08/28/199Q 1 < 20 h2134801 08/28/1990 1 < 20 ."2134831 08/28/1990 1 < 20 ;; ~

2134834 08/28/199Q 1 22
5' g

~~2134854 08/28/199Q 1 < 20
~~
-Ii

01106 ALUMINUM, OISSOLVED (UG/L AS ALl 2134102 08/21/199Q 1 < 50 ~f'
2134103 08/22/199Q 1 < 50 U2134104 08/21/199Q 1 < 50 ~ .
2134105 08/22/1990 1 < 50

~.,

~~
2134206 08/23/1990 1 < 50

~g2134213 08/21/199Q 1 < 50

2134224 08/23/199Q 1 < 50 " f'3 :> ~
2134225 08/23/199Q , < 50 ~n

'" 2134226 08/23/1990 1 < 50 --I
<0 ~~~

2134227 08/23/1990 1 < 50

2134306 08/221199Q 1 < 50
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MINOR INORGANIC ELEMENT REPORT COJNTY ~ Knox .... 5' :€,"
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STORET eOOE DESCRIPTION STATE ~Ell NUMBER OATE SAMPLE # FLAG VALUE
~~.
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01106 ALUMINUM, DISSOLVED (UG/l AS Al) 2134402 08/27/1990 1 < 50 ~ ~. 0
2134403 08/27/1990 1 < 50 l •

~"

2134411 08/22/1990 1 < 50
~.;

l ~

2134443 08/28/1990 1 < 50 g
2134446 08/28/1990 1 < 50 n
2134513 08/21/1990 1 < 50 ' ,,. "p ~

2134516 08/21/1990 1 < 50
~

2134522 08/21/1990 1 < 50 0

2134527 08/22/1990 1 < 50

2134532 08/21/1990 1 < 50

2134547 08/22/1990 , < 50

2134548 08/21/1990 1 < 50

2134549 08/22/1990 1 < 50

2134550 08/22/1990 1 < 50

2134646 08/22/1990 1 < 50

2134647 08/22/1990 1 < 50

2134648 08/21/1990 1 < 50

2134649 08/28/1990 1 < 50

2134729 08/28/1990 1 < 50

2134801 08/28/1990 1 < 50

2134831 08/28/1990 1 < 50

2134834 08/28/1990 1 < 50

2134854 08/28/1990 1 < 50

01145 SELENIUM. DISSOLVED (UG/l AS SE) 2134102 08/21/1990 1 6

2134103 08/22/1990 1 4

2134104 08/21/1990 1 5

2134 lOS 08/22/1990 1 4

2134206 08/23/1990 1 6

2134213 08/21/1990 1 3

2134224 08/23/1990 1 6

2134225 08/23/1990 1 4

2134226 08/23/1990 1 3

2134227 08/23/1990 1 3

2134306 08/22/1990 1 < 2

2134402 08/27/1990 1 3



MINOR INORGANIC ELEMENT REPORT COONTY - Knox

STORET CODE DESCRIPTION STATE WELL NUMBER DATE SAMPLE • fLAG VALUE

01145 SELENIUM, DISSOLVED (UG/L AS SE) 2134403 OB/2711990 1 2

2134411 OB/22/1990 1 3

2134443 08128/1990 1 8

2134446 0812811990 1 18

2134513 08/21/1990 1 10

2134516 08/2111990 1 8

2134522 08121/1990 1 6

2134527 0812211990 1 3

2134532 08/21/1990 1 6

2134547 08122/1990 1 < 2

2134548 08/2111990 1 3

2134549 08/22/1990 1 5

2134550 0812211990 1 3

2134646 08/2211990 1 < 2

2134647 08/2211990 1 < 2

2134648 08121/1990 1 28

2134649 08/2811990 1 4

2134729 08128/1990 1 35

2134801 08128/1990 1 4
~

2134831 08/2811990 1 6 ~

2134834 0812811990 1 6 [T
2134854 08128/1990 1 6 en, "

S' ~

71865 IODIDE ("GIL AS I) 2134102 08/21/1990 1 < 0.1 ~~
~~

2134103 0812211990 1 < 0.1 H2134104 08121/1990 1 < 0.1

2134105 08/2211990 1 < 0.1 H2134206 08/23/1990 1 < 0.1 ["
2134213 0812111990 1 < 0.1 ~~
2134224 08/2311990 1 < 0.1 ••
2134225 08123/1990 1 < 0.1 .. ~~
2134226 08123/1990 1 < 0.1 . ~ ~

• 0
B • "

2134227 08123/1990 1 < 0.1 ~q" ,
en 2134306 08/2111990 1 < 0.1 --I.... He

2134402 0812711990 1 < 0.1

2134403 08127/1990 1 < 0.1
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MINOR INORGANIC ELEMENT REPORT CWIlITY • Knox ... S· ~

~~
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STORer COOE DEseR I PT ION STATE wEll NUMBER DATE SAMPLE M flAG VALUE ~~
" ~
p~.

~o

11865 IODIDE (HG/L AS I) 2134411 08/2211990 I < O. I ~ ~
2134443 08128/1990 1 < O. I i~
2134446 08/28/1990 1 O. I ~~

< g g
2134513 08/21/1990 I < O. I ~~. ,

2134516 08121/1990 1 < 0.1 n
2134522 08121/1990 1 < O. I H
2134521 08/22/1990 I < 0.1

~2134532 08/21/1990 I < 0.1

2134541 08/22/1990 I < 0.1

2134548 08/21/1990 I < 0.1

2134549 08/22/1990 1 0.1

2134550 08/22/1990 1 < 0.1

2134646 08/2211990 I < 0.1

2134641 08/22/1990 1 < O. I

2134648 08/21/1990 1 < 0.1

2134649 08128/1990 I < O. I

2134129 08/28/1990 1 < 0.1

2134801 08/28/1990 1 < 0.1

2134831 08/28/1990 1 < 0.1

2134834 08/28/1990 1 < O. I

2134854 08/28/1990 I < 0.1

11810 BROMIDE, DISSOLVED, (HG/L AS BR) 2134102 08121/1990 I 0.67

2134103 08/22,11990 1 0.63

2134104 08/21/1990 I 0.12

2134105 08/2211990 I 0.61

2134206 08/23/1990 1 0.67

2134213 08/21/1990 1 0.65

2134224 08123/1990 1 0.61

2134225 08/23/1990 1 0.65

2134226 08/23/1990 1 0.95

2134221 08/23/1990 1 0.12

2134306 08121/1990 1 0.36

2134402 08/27/1990 1 0.24

2134403 08/2711990 1 0.32

2134411 08/22/1990 1 0.50



MINOR INORGANIC ELEMENT REPORT CWNTY - Knox

STORET COllE DESCRIPTION STATE WELL NUMBER DATE SAMPLE' FLAG VALUE

71870 BROMIDE, DISSOLVED, (MG/L AS BR) 2134443 08/28/1990 1 0.04
2134446 08/28/1990 1 0.56
2134513 08/21/1990 1 0.94
2134516 08/21/1990 1 0.97
2134522 08/21/1990 1 0.87
2134527 08/2211990 1 0.53
2134532 08/21/1990 1 0.84
2134547 08/22/1990 1 0.45
2134548 08/21/1990 1 0.86
2134549 08/22/1990 1 2.42
2134550 08/22/1990 1 0.94
2134646 08/2211990 1 0.23
2134647 08/22/1990 1 0.10
2134648 08/21/1990 1 0.88
2134649 08/28/1990 1 < 0.1
2134729 08/28/1990 1 0.82
2134801 08/28/1990 1 < 0.1
2134831 08/28/1990 I 0.3
2134834 08/28/1990 1 < 0.1

~

2134854 08/28/1990 1 < 0.1 J:p:
71890 2134102 08/21/1990 1 0.2

fa
MERCURY, DISSOLVED (UG/L AS HG) < , "

Ej. ~
2134103 08/22/1990 1 < 0.2 ~~

2134104 08/21/1990 1 0.2 a~.~

2134105 08/2211990 1 < 0.2 i~
2134206 08/23/1990 1 < 0.2 r ..

.;::.~.

2134213 08/21/1990 1 < 0.2 ~~

2134224 08/23/1990 1 < 0.2 .~~.

S •2134225 08/23/1990 1 < 0.2 ~~
.... ;:

2134226 08/23/1990 1 < 0.2 h
2134227 08/23/1990 1 < 0.2 ~~~
2134306 08/22/1990 I < 0.2 .n, , .
2134402 08/27/1990 1 < 0.2 ~O]

" ~
en 2134403 08127/1990 1 < 0.2 ~-,

'" ! ~~
2134411 08/2211990 1 < 0.2
2134443 08/28/1990 I < 0.2
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MINOR INORGANIC ELEMENT REPORT COONTY . Knox

STORET COOE DESCRIPTION STATE ~ELL NUMBER DATE SAMPLE II flAG VALUE

71890 MERCURY. DISSOLVED (UG/L AS HG) 2134446 08/28/1990 1 < 0.2

2134513 08/21/1990 1 < 0.2

2134516 08/21/1990 1 < 0.2

2134522 08/21/1990 1 < '0.2

2134527 08/22/1990 1 < 0.2

1134532 08/21/1990 1 0.3

2134547 08/22/1990 , < 0.2

2134548 08/21/1990 1 < 0.2

2134549 08/22/1990 1 < 0.2

2134550 08/22/1990 1 < 0.2

2134646 08/2211990 1 < 0.2

2134647 08/22/1990 , < 0.2

2134648 08/21/1990 1 < 0.2

2134649 08/28/1990 , < 0.2

2134729 08/28/1990 1 < 0.2

2134801 08/28/1990 1 < 0.2

2134831 08/28/1990 1 < 0.2

2134834 08/28/1990 1 < 0.2

2134854 08/28/1990 1 < 0.2

c~~

~~ ~.

H"
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Sop 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

MINOR INORGANIC ELEMENT REPORT COUNTY - St~.ll

STOREY CDOE DESCRIPTIOOI STATE WELL NUMBER DATE SAMPLE • FLAG VALUE

01000 ARSENIC, DISSOLVED (UG/L AS AS) 2141406 08123/1990 1 < 10
2141417 08121/1990 1 < 10
2141437 OB/21/199O 1 < 10
2141438 08/22/1990 1 < 10
2141439 0812211990 1 < 10
2248602 08/21/1990 1 < 10

01005 BARIUM, OISSOLVEO (UG/L AS BA) 2141406 08/23/1990 I 66

2141417 08/21/1990 I ISS

2141437 08/21/1990 1 533
2141438 08/22/1990 1 609

2141439 08/22/1990 1 456
2248602 08121/1990 1 33

01020 BORON, DISSOLVED (UG/l AS B) 2141406 08/23/1990 1 490
2141417 08/21/1990 1 510

~

2141437 08/21/1990 1 640 i;

2141438 08/22/1990 1 590 p:_.
2141439 08/2211990 I 540

g c;
;" ~

2248602 08/21/1990 I 2280
~~
~~

01025 CADMIUM, DISSOLVEO (UG/L AS CD) 2141406 08/23/1990 1 < 10 ~"

~'"2141417 08/21/1990 1 < 10 .~!:
2141437 08/21/1990 I < 10 .!J.2141438 08/2211990 I < 10

[~
2141439 08/22/1990 I < 10 5";:
2248602 08/21/1990 I < 10 ~ So

~~~
01030 CHROMIUM, OISSOLVED (UG/L AS CR) 2141406 08/23/1990 1 < 20 " ~ ~

" 0, ."
2141417 08/21/1990 1 < 20 ~q

"'0> 08/21/1990 1 20
--,

01
2141437 < ~~.
2141438 08/2211990 I < 20
2141439 08/2211990 1 < 20
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MINOR INORGANIC ELEMENT REPORT COUNTY· Stonewall -:r ~
~.

a"
2,~x;:;·
,~

STORET COOE DESCRIPTION STATE ~Ell NUMBER DATE SAMPLE * flAG VALUE ~~

.~~.
p
o •

01030 CHROMIUM. DISSOLVED (UG/L AS CR) 2248602 08/21/1990 I < 20 ' _.
~ ~.,
"~01040 COPPER, DISSOLVED (UG/l AS CU) 2141406 08/23/1990 I < 20 g ~
" ,

2141417 08/21/1990 I < 20 ~~
2141437 08/21/1990 I < 20 n, ,
2141438 08/22/1990 I < 20 ?i' g, -
2141439 08/22/1990 I < 20 ;g
2248602 08/21/1990 I 20

c
<

01046 IRON, DISSOLVED (UG/L AS FE) 2141406 08/23/1990 I 23

zr41417 08/21/1990 1 22

2141437 08/21/1990 I 48

2141438 08/2211990 I 40

2141439 08/22/1990 I 43

2248602 08/21/1990 I 25

01049 LEAD, DISSOLVED (UG/l AS PB) 2141406 08/23/1990 I < 50

2141417 08/21/1990 I < 50

2141437 08/21/1990 I < 50

2141U8 08122/1990 I < 50

2141439 08/22/1990 I < 50

2248602 08/21/1990 I < 50

01056 MANGANESE, DiSSOLVED (UG/l AS MN) 2141406 08/23/1990 I < 20

2141417 08/21/1990 I < 20

2141437 08/21/1990 1 < 20

2141438 08/22/1990 I < 20

2141439 08/22/1990 1 < 20

224&102 08/21/1990 1 49

01062 MOLYBDENUM. DiSSOLVED (UG/l AS MO) 2141406 08/23/1990 I < 20

214'417 08/21/1990 I < 20

2141437 08/21/1990 I < 20

2141438 08/22/1990 I < 20

2141439 08/22/1990 1 < 20

2248602 08/21/1990 I < 20



MINOR INORGANIC ELEMENT REPORT COUNTY - Stonewall

STORET COllE DESCRIPTION STATE WELL NUMBER DATE SAMPLE' FLAG VALUE

0101'5 SILVER, DISSOLVED (UG/L AS AG) 2141406 06/23/1990 1 < 10
2141417 06/21/1990 1 < 10
2141437 06/21/1990 1 < 10
2141436 06/2211990 1 < 10
2141439 06/2211990 1 < 10
2246602 06/21/1990 1 < 10

01060 STRONTIUM, DISSOLVED (UG/L AS SRI 2141406 06/23/1990 1 11'50
2141417 06/21/1990 1 2610
2141437 06/21/1990 1 9160
2141436 06/22/1990 1 9060

2141439 06/22/1990 1 5730
2246602 06/21/1990 1 3300

01065 VANADIUM, DISSOLVED (UG/L AS V) 2141406 06/23/1990 1 < 20
2141417 06/21/1990 1 < 20
2141437 06/21/1990 1 24
2141436 06/22/1990 1 20

~

2141439 06/2211990 1 < 20 ~

2246602 06/21/1990 1 < 20 r~:
l=':!
~ 0" ,

01090 ZINC, DISSOLVED (UG/L AS ZN) 2141406 06/23/1990 1 100
so g

5~2141417 06/21/1990 1 100 ••
2141437 06/21/1990 1 112 i~

~~
2141436 06/22/1990 1 < 20 .~~
2141439 06/2211990 1 91 ~~

2246602 06/21/1990 1 < 20 ~~.
! 0
~.
S!';:

01106 ALUMINUM, DISSOLVED (UG/L AS AL) 2141406 06/23/1990 1 < 50 g 0

2141417 06/21/1990 1 < 50 t'~~
2141437 06/21/1990 1 < 50 ' ~.

" 0, ' "
2141436 06/2211990 1 < 50 ~n

m 2141439 06/2211990 1 < 50 --,...., ~~a
2246602 06/21/1990 1 < 50



'"
.~,.

ao ~~.

~r, ,
;; ':l'

MINOR INORGANIC ELEMENT REPORT COUNTY - Stonewall S· :l;

."~ ~
,1<".:x: ::.-

STORE! CODE OEseR I PT JON STATE UEll NUMBER DATE SAMPLE , FLAG VALUE ~-;
.£:~.
~o

01145 SELENIUM, DISSOLVED (UG/l AS Sf) 2141406 08/23/1990 1 6 S ~. ~

2141417 08121/1990 1 < 2 ! ~
·0

2141437 08121/1990 1 < 2 "~g g
2141438 08122/1990 1 2

o ,
< ~~

2141439 08/22/1990 1 2 n
2248602 08/21/1990 1 6 ' 3,_ 0, ,

;g
71865 IODIOE (MG/l AS I) 2141406 08/23/1990 1 < 0.1 0

2141417 08/21/1990 1 < O. I
2141437 08121/1990 1 < 0.1

2141438 08/22/1990 1 < 0.1

2141439 08/22/1990 1 < 0.1

2248602 08/21/1990 1 < 0.1

71870 BROMIDE, DISSOLVED, ("GIL AS OR) 2141406 08123/1990 1 0.73

2141417 08/21/1990 1 1.10

2141437 08/21/1990 1 2.61

2141438 08/22/1990 1 2.31

2141439 08/22/1990 1 2.00

2248602 08/21/1990 I 2.28

71890 MERCURY, DISSOLVED (UG/l AS HG) 2141406 08/23/1990 I < 0.2

2141417 08/21/1990 1 < 0.2

2141437 08/21/1990 1 < 0.2

2141438 08/22/1990 1 < 0.2

2141439 08/22/1990 1 < 0.2

2248602 08/21/1990 1 < 0.2
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Sep 16 1991 TeXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEN

NUTRIENT SAMPLE REPORT COUNTY - Haskell

STORET COOE DESCRIPTION STATE ~Ell NUMBER DATE SAMPLE , FLAG VALUE

00608 NITROGEN, AMMONIA, DISSOLVED (MG/L AS N) 2141407 08122/1990 1 < 0,02

2141413 08/23/1990 1 < 0.02
2141416 08/27/1990 1 0.02
2141430 08127/1990 1 < 0.02
2141440 08/23/1990 1 < 0.02
2141441 08/2111990 1 < 0.02
2141711 08/23/1990 1 < 0.02

00613 NITRITE NITROGEN. DISSOLVED (MG/l AS N) 2141407 08/2211990 1 < 0.01

214'413 08/23/1990 1 < 0.01
2141416 08/2711990 1 < 0.01

2141430 08/2711990 1 < 0.01
2141440 08/23/1990 1 < 0.01
2141441 08/2111990 1 < 0.01
2141711 08/23/1990 1 < 0.01

00618 NITRATE NITROGEN, DISSOLVED (MG/L AS N) 2141407 08/22/1990 1 15.90
~

~

2141413 08123/1990 1 22.79 p:
2141416 08/27/1990 1 8.53 e- a

, n

2141430 0812711990 1 7.77
S' g.'2141440 08/2311990 1 8.01 ~ ~

2141441 08/2111990 1 6.89
di
x"

2141711 08/2311990 1 18.65 ~'i?
F:S-
~~

00623 NITROGEN, KJELOAHL. DISSOLVED (MG/L AS N) 2141407 08/22/1990 1 0.2 ~~.
~ .

2141413 08/2311990 1 0.4 (>.~

2141416 08127/1990 1 0.2
~~, ~

2141430 08/27/1990 1 0.2 i~
~ -~

2141440 08123/1990 1 0.2 ~.• , c

2141441 08/2111990 1 0.2 ' , .
~ii]" ,.., 21' 171 1 08/23/1990 1 0.4 --I.... ~~a

00671 PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/L AS P) 2141407 08/2211990 1 0.01



STORET CeDE DESCR IPT ION STATE ~LL NUMBER DATE SAMPLE II flAG VALUE

00671 PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (HG/l AS P) 2141413 08/2311990 1 0.02

2141416 08/27/1990 1 < 0.01

2141430 08/27/1990 1 0.01

2141440 08/2311990 1 0.01

2141441 08/21/1990 1 0.02

2141711 08/2311990 1 0.05

...,
""

NUTRIENT SAMPLE REPORT COUNTY - Haskell

c~-
~ ~~.

H~
:'E'§
::8tl ~- _. ~
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Sep 16 1991 TEXAS ~ATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

NUTRIENT SAMPLE REPORT COUNTY • Knox

STOllET COOE DESCRIPTION STATE WEll HUMBER DATE SAMPLE # flAG VALUE

00606 NITROGEN. AMMONIA, DISSOLVED (HG/L AS N) 2134102 06/21/1990 1 0.02

2134103 06/22/1990 1 < 0.02

2134104 06/21/1990 1 < 0.02

2134206 06123/1990 1 0.02

2134213 06/21/1990 1 < 0.02

2134224 06/23/1990 1 0.51

2134225 06/23/1990 1 < 0.02

2134226 06/23/1990 1 < 0.02

2134227 06/23/1990 1 < 0.02

2134306 06/21/1990 1 < 0.02

2134402 06/27/1990 1 < 0.02

2134403 06/27/1990 1 < 0.02

2134411 06/22/1990 1 < 0.02

2134443 06/26/1990 1 < 0.02

2134446 06/26/1990 1 0.02

2134513 06121/1990 1 < 0.02
~

2134516 06121/1990 1 < 0.02 >
~

2134522 06/21/1990 1 < 0.02 r~
2134527 06/22/1990 1 < 0.02 ~ ~

o "

2134532 06/21/1990 1 < 0.02
:r ~

~~2134547 06/22/1990 1 < 0.02 o •

2134546 06/21/1990 1 < 0.02 i~
2134549 06/2211990 1 0.02 .~f
2134550 06/22/1990 1 < 0.02 ~~

2134646 06/22/1990 1 < 0.02 .~ ~.

~ "
2134647 06/22/1990 1 < 0.02 ~~

)!IS:
2134646 06/21/1990 1 0.02 g "r2134649 06/26/1990 1 < 0.02 ~
2134729 06/26/1990 1 0.03

~,
, 0
o 0

2134601 06/26/1990 1 < 0.02 P""!...,
2134631 06126/1990 1 < 0.02 -,

w $0••2134634 06/26/1990 1 0.02

2134654 06/26/1990 1 < 0.02



..., .... 2,'0.... a~~:
~~, .
~ l?-

NUTRIENT SAMPLE REPORT COONTY - I(no,ll; - 5' ~

~~
~1!
:t~

STOllET COllE DESCRIPTION STATE ~Ell NUMBER DATE SAMPLE # FLAG VALUE
~~

~~
.=~.

~.

II ~. ~

00613 NITRITE NITROGEN, DISSOLVED (HG/l AS N) 2134102 06/21/1990 1 < 0.01 ~~
2134103 06/22/1990 1 < 0.01

~~
g A

2134104 06/21/1990 1 < 0.01
~ ~

~~
2134206 06/23/1990 1 0.01 n
2134213 06/21/1990 1 0.01

.,
~..., a

2134224 06/23/1990 1 0.49 iB
2134225 06/23/1990 1 < 0.01 c

2134226 06/23/1990 1 0.01

2134227 06/23/1990 1 < 0.01

2134306 06/21/1990 1 0.01

2134402 06/27/1990 1 < 0.01

2134403 06/27/1990 1 < 0.01

2134411 06/22/1990 1 0.01

2134443 06/26/1990 1 < 0.01

2134446 06/26/1990 1 < 0.01

2134513 06/21/1990 1 0.01

2134516 06/21/1990 1 0.01

2134522 06/21/1990 1 < 0.01

2134527 06/2211990 1 < 0.01

2134532 06/21/1990 1 0.01

2134547 06/22/1990 I < 0.01

2134546 06/21/1990 1 < 0.01

2134549 06/2211990 1 0.01

2134550 06/2211990 1 < 0.01

2134646 06/22/1990 1 0.01

2134647 06/2211990 , 0.01

2134646 06/21/1990 1 0.05

2134649 06/26/1990 1 < 0.01

2134729 06/26/1990 1 < 0.01

2134601 06/26/1990 1 < 0.01

2134831 06/28/1990 1 < 0.01

2134834 08/28/1990 I < 0.01

2134854 06/28/1990 1 < 0.01

00618 NITRATE NITROGEN. DISSOLVED (HG/L AS N) 2134102 08/21/1990 1 22.62



NUTRIENT SAMPLE REPORT CClJNTY . Knox

STORET CODE DESCRIPTION STATE ~ELL NUMBER DATE SAMPLE' FLAG VALUE

00616 NITRATE NITROGEN, DISSOLVED (MG/L AS N) 2134103 06/22/1990 1 17.19

2134104 06/21/1990 1 25.70

2134206 06/23/1990 1 16.97

2134213 06/21/1990 1 16.02

2134224 06/23/1990 1 13.34

2134225 06/23/1990 1 15.74

2134226 06123/1990 1 6.64

2134227 06/23/1990 1 11.42

2134306 06121/1990 1 6.25

2134402 06/27/1990 1 14.95

2134403 06127/1990 1 15.40

2134411 0612211990 1 22.76

2134443 06126/1990 1 16.20

2134446 06126/1990 1 13.66

2134513 06/21/1990 1 36.66

2134516 06/21/1990 1 21.10

2134522 06/21/1990 1 25.59

2134527 0612211990 1 17.02

2134532 06/21/1990 1 22.22 ~

2134547 06/22/1990 1 15.90 ,l

2134546 06121/1990 1 16.74
~."§:
;::"j!.

2134549 06122/1990 1 7.72 ~ ~...
2134550 0612211990 1 21.22 ~~
2134646 06/2211990 1 3.l2 •••~.
2134647 06/22/1990 1 1.03 . "

'11
2134646 06121/1990 1 21.23 ~~

~~.

2134649 06/26/1990 1 11.54 ~~
~~.

2134729 06/26/1990 1 32.20
S •

2134601 06/26/1990 1 11.76
~~
!!';:

2134631 06/26/1990 1 16.41 l ~

2134634 06/26/1990 1 14.22 ~~
2134654 06/26/1990 1 13.56 ~~~a :0 ~.rs

--l 00623 NITROGEN, KJELDAHL, DISSOLVED (MG/L AS N) 2134102 06/21/1990 1 0.3 :8:8 1

'" .... oj!.

2134103 06/22/1990 1 0.4

2134104 06121/1990 1 0.3
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NUTRIENT SAMPLE REPORT COUNTY - Knox - 5' :E
.~a"
2,~

STORET eroE DESCRIPTION STATE WEll NUMBER DATE SAMPLE # FLAG VALUE
~~.
1f::,o
.=:~.

p
00623 NITROGEN, KJELOAHL. DISSOLVED (HG/L AS NJ 2134206 08/23/1990 1 0.3 ~ ~- ~

2134213 08/21/1990 1 0.4 ~ ~" .
2134224 08/23/1990 1 1.0 .~

, Q

2134225 08/23/1990 1 0.2 H
2134226 08/23/1990 1 0.3 n
2134227 08/23/1990 1 0.4 ' 3~. g, .
2134306 08/21/1990 1 0.1 §
2134402 08/27/1990 1 0.3 •
2134403 08/27/1990 1 0.3

2134411 08/22/1990 1 0.1

2134443 08/28/1990 1 0.7

2134446 08/28/1990 1 0.3

2134513 08/21/1990 1 0.3

2134516 08/21/1990 1 0.5

2134522 08/21/1990 1 0.4

2134527 08/22/1990 1 0.1

2134532 08/21/1990 1 0.3

2134547 08/22/1990 1 0.3

2134548 08/21/1990 1 0.1

2134549 08/22/1990 1 0.3

2134550 08/22/1990 1 0.3

2134646 08/22/1990 1 < 0.1

2134647 08/22/1990 1 0.1

2134648 08/21/1990 1 0.6

2134649 08/28/1990 1 0.1

2134729 08/28/1990 1 1.0

213t.801 08/28/1990 1 0.2

2134831 08/28/1990 1 0.2

2134834 08/28/1990 1 0.2

2134854 08/28/1990 1 0.1

00671 PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/l AS P) 2134102 08/21/1990 1 0.02

2134103 08/22/1990 1 < 0.01

2134104 08/21/1990 1 0.01

2134206 08/23/1990 1 0.02

2134213 08/21/1990 1 0.01



~UTRIE~T SAMPLE REPORT COONTY • Knox

STOller CODE DESCRIPTIOH STATE ~ll NUMBER DATE SAMPLE tI FLAG VALUE

...,...,

00671 PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/l AS P) 2134224

2134225

2134226

2134227

2134306

2134402

2134403

2134411

2134443

2134446

2134513

2134516

2134522

2134527

2134532

2134547

2134548

2134549

2134550

2134646

2134647

2134648

2134649

2134729

2134801

2134831

2134834

2134854

08/23/1990
08/23/1990
0812311990

08123/1990
0812111990

08/27/1990
08/2711990
0812211990

08/28/1990
08/28/1990
0812111990
08/21/1990
0812111990

08122/1990
0812111990

0812211990

08121/1990
08/2211990
0812211990

0812211990

08122/1990
08121/1990
08128/1990
08/2811990
0812811990

0812811990

08128/1990
08128/1990

<

<

<

<

<

<

0.02

0.02

0.02

0.02

0.02

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.02

0.01

0.02

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.05

0.01

0.01

0.01

0.01

0.01

~

~
~.!.
:=a
~ ~
S' ~

~~
d
~~

.~~
~~
.2 ~.
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~.
S!';:
g ~

J~
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" , 0, , "
~n--,
~~,
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Sep 16 1991 TEXAS UATER DEVELOPMENT BOARD E~,.
GROUND WATER DATA SYSTEM r~

it;
NUTRIENT SAMPLE REPORT COUNTY· Stonewall

,~

~~
;::~.

l~
.l'C ;:

STORET eroE DESCRIPTION STATE UElL NUMBER DATE SAMPLE _ flAG VALUE l ~
~"

r~
00608 NITROGEN, AMMONIA, DISSOLVED (MG/l AS N) 2141406 08/23/1990 I < 0.02 H

2141417 08/21/1990 I < 0.02 n
2141427 08/23/1990 1 < 0.02 n
2141437 08/21/1990 1 0.03 $
2141438 0812211990 1 < 0.02 0

2141439 08122/1990 I < 0.02
2248602 08/21/1990 I 0.15

00613 NITRITE NITROGEN, DISSOLVED (MG/l AS N) 2141406 08/23/1990 1 < 0.01
2141417 08/21/1990 1 < 0.01
2141427 08/23/1990 I < 0.01

2141437 08/21/1990 I < 0.01
2141438 08122/1990 1 < 0.01
2141439 08/22/1990 1 < 0.01
2248602 08/21/1990 I 0.02

00618 NITRATE NITROGEN, DISSOLVED (MG/l AS N) 2141406 08/23/1990 1 28.00
2141417 08/21/1990 1 8.23
2141427 08/23/1990 1 28.00

2141437 08/21/1990 I 8.40

2141438 08/22/1990 1 8.96
2141439 08/2211990 I 11.20
2248602 08/21/1990 1 13.59

00623 NITROGEN, KJELDAHl, DISSOLVED (MG/l AS N) 2141406 08/23/1990 1 < 0.1

2141417 08/21/1990 1 0.6

2141427 08/23/1990 1 < 0.1
2141437 08/21/1990 1 0.4
2141438 08/22/1990 1 0.3
2141439 08/2211990 1 0.4
2248602 08/21/1990 1 1.2

00671 PHOSPHORUS, DI5S0lYFO ORTHOPHOSPHATE (MG/l AS P) 2141406 08/23/1990 1 0.01



~UTRIENT SAMPLE REPORT COUNTV - Stonewall

STORET COOE OESCRIPTION SlATE ~ll NUMBER DATE SAMPLE' FLAG VALUE

-J
<0

00671 PNOSPHORUS, OISSOLVEO ORTHOPHOSPHATE (MG/L AS P) 2141417
2141427
2141417
2141418
2141419
2248602

08/21/1990
08/21/1990
08/21/1990
0812211990
08/22/1990
08/21/1990

<

0.01
0.01
0.01
0.01
0.01
0.19

~
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Joint Ground·WUu Quality Project With the Texas Department
of Agrio.llture in Parb or Haskell, KnOll, and Stonewall Counties, 1990
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Appendix V

Radioactivity Sample Report
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Sep 16 1991 TEXAS ~ATER DEVELOPMENT BOARD
GROUND W~TER DATA SYSTEM

RADIOACTIVITY SAMPLE REPORT COUNTY - Haskell

00
CoO

STDRET CODE DESCRIPTION STATE ~Ell NUMBER DATE SAMPLE ~ fLAG VALUE CONFIDENCE +OR-

01503 ALPHA, DISSOLVED. PC/l 2141413 08/23/1990 1 4.5 2.3
2141711 08/23/1990 1 13 5.0

03503 BETA, DISSOLVED, PC/L 2141413 08/23/1990 1 < 4.0
2141711 08/23/1990 1 7.1 4.0

09503 RADIUM 226, DISSOLVED, PC/L 2141413 08/23/1990 1 < 0.2
2141711 08/23/1990 1 < 0.2

81366 RADIUM 228, DISSOLVED (pe/l AS RA-Z28) 2141413 08/23/1990 1 < 1.0
2141711 08/23/1990 1 < 1.0

i
!'fa', ~

~[·;;!!.,~

~~
f:S
~~

.~ ~.
! 0
~~

'" '"·~·~

~i~"n,, , "
~q!" , l
~~='



00....

Sep 16 1991 TEXAS UATER DEVELOPMENT BOARD

GROUND ~ATER DATA SYSTEM

RADIOACTIVITY SAMPLE REPORT COUNTY • Knox

STOREr COOE DESCRIPTION STATE ~Ell NUMBER DATE SAMPLE II flAG VALUE CONFIDENCE +OR·

01503 ALPHA, DISSOLVED, PC/l 2134104 08/21/1990 1 4.5 2.8

2134227 08/23/1990 1 10 4.0

2134306 08/22/1990 1 6.6 2.7

2134411 08/22/1990 1 6.6 3.0

2134513 08/21/1990 1 6.6 1.2

03503 BETA, DISSOLVED, PC/L 2134104 08/21/1990 1 < 4.0

2134227 08/23/1990 1 < 4.0

2134306 08/22/1990 1 < 4.0

2134411 08/22/1990 1 4.1 3.5

2134513 08/21/1990 1 < 12

09503 RADIUM 226, ~ISSOlVEO, PC/L 2134104 08/21/1990 1 0.5 0.2

2134227 08/23/1990 1 < 0.2

2134306 08/22/1990 1 0.4 0.2

2134411 08/22/1990 1 < 0.2

2134513 08/21/1990 1 < 0.2

81366 RADIUM 228, DISSOLVED (PC/L AS RA·228) 2134104 08/21/1990 1 < 1.0

2134227 08/23/1990 1 < 1.0

2134306 08/22/1990 1 < 1.0

2134411 08/22/1990 1 < 1.0

2134513 08/21/1990 1 < 1.0
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Sep 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

RADIOACTIVITY SAMPLE REPORT COUNTY· Stonewall

00
on

STORET COOE

01503

03503

09503

81366

DESCRIPTION

ALPHA, DISSOLVED, PC/L

BETA, DISSOLVED, PC/L

RADIUH 226, DISSOLVED, PC/L

RADIUH 228, DISSOLVED (PC/L AS RA-228l

STATE WEll NUMBER

2141417

2141417

2141417

2141417

DATE

08/21/1990

08/21/1990

08/21/1990

08/21/1990

SAMPLE # FLAG

<

<

<

VALUE

3.9

4.0

0.2

1.0

CONFIDENCE .OR-

2.9

~
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