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| ABSTRACT |

As part of a cooperative project with the Texas Department of Agriculture
(TDA), the Seymour aquifer in parts of Haskell, Knox, and Stonewall
Counties was sampled in order to provide inorganic constituent data to
complementpesticide data collected by the TDA. Other objectives satisfied
by the project included aquisition of water-quality data for routine
monitoring of a major aquifer, evaluation of a designated critical area for
waterresources,and establishmentofinteragency cooperation asdescribed
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 13along the boundary between Haskelland Stonewall Counties
during August, 1990. For the first time in this area, tests were condu cted 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 complete base-line water quality dalta.
Ground-water quality problems determined during this project were
similar to those uncovered in previous studies.

Excessive nitrate concentration continues to be the most prevalent problem,
The average nitrate concentration of 70.8 mg/1waswellabove the drinking
water standard of 44.3 mg/l. Instances of high chloride and sulfate
concentrations, along with elevated dissolved solids content, indicate
pockets of contamination including several with documented oil-ficld type
problems. Hardness in excess of 600 mg /1 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
observation 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
evaluationsas partofits 1) ground-waterstudies, 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.

Aspartofacooperative agreementwith the Texas Departmentof Agriculture
(TDA), the Seymour aquifer in parts of IHaskell, 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. Mandaltes
from the Texas Legislatureand the U. S. Environmental Protection Agency
charge the TDA with ensuring that pesticides used in the State do notcause
significantrisk to human health or the environment. One of the important
elements 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 contamination
include restricting, limiting, or banning the use of a pesticide.

The TDA has conducted several surveys 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 Actand on areas considered to
be more sensitive to ground-water contamination.

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 which may be required to prevent or correct
ground-waler contamination problems. Analyses were performed at the
TDA laboratory using methods capable of detecting over 200 pesticides.
Results of the survey can 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-
water studies and numerous specialized reports have been completed in
thisarea. Previousinvestigations of majorimportance include TWC Bulletin
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6209, Ground-Walter Resources of Haskell and Knox Counties, Texas; TWDB
Report 226, The Seymour Aquifer: Ground-Water Quality and Availability in
Haskell and Knox Counties, Texas; TWC LD-0364-MR, Investigation of Ground-
Water Contamination in the Juliana and West Jud Oil Fields, Haskell and
Stonewall Counties;and Texas Water Quality Board Project 1911, Groundwater
Resources in the Seymour Formation, Haskell 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 Seymour and younger deposits. Small quantities of typically
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 patterns controlled by successive
cyclesof terrestrial erosion and alluviation. Both the Seymour and younger
deposits typically consist of a graded sequence having coarser materials at
the base and increasingly finer materials toward the top.

Groundwaterin the Seymour occursin unconsolidated sediments consisting
primarily of interfingering zones of fine- to coarse-grained sand, silt, and
clay. The sedimentswere deposited by streams flowing eastward and mostly
represent material eroded from the High Plains. The lowermost sediments
are coarser and fill the paleovalleysin the pre-Seymour, or redbed, surface.
They consist of unconsolidated sands and gravels, locally cemented and
sometimes conglomeratic. The basal gravel isnot present consistently, and
in some areas very little coarse water-bearing material is present. Also the
gravels are poorly sorted at some locations and mixed with clays and silts.

The major source of water to the Seymour aquifler is precipitation on its
outcrop. Asmallamountis derived from irrigation return flow. Most of the
precipitation ends up as runoff or is lost to evapotranspiration. A small
portion percolates through the soil to the water table where itisadded 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 last 20 years. The saturated thickness of the Seymour in this
area is usually 10 to 20 feet.



Joint Ground-Water Quality Project With the Texas Department
of Agriculture in Parts of Haskell, Knox, and Stonewall Countics, 1930
December 1991

| WATER QUALITY |

During 1987 and 1988, the TDA sampled water from 188 wells for pesticide
residues. Wells were selected in areas where ground-water vulnerability
studies and field characteristics indicated the potential for ground-water
contamination from the normal use of agricultural 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, 1989).

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 TWDB and the TDA sampled most of the
same wells; however, the TWDB sampled for inorganic constituents and
radioactive elements, while the TDA sampled forselected pesticide residues.
Results of laboratory analyses will be shared by both agencies. The TDA
preselected wellsand obtained permission to sample from the well owners.
Thisallowed the TWDB to collect water samples in an expeditious manner
and process the results accordingly.

Forty-seven wells were sampled for this joint project: 34 in Knox County
and 13 along the boundary between Haskell and Stonewall Counties. The
well locations are shown in Figures 2 and 3. All samples were analyzed for
dissolved inorganic constituentsincluding heavy metalsand nutrients, and
cight samples were selected for radioactive element determination. Wells
were sampled in accordance with TWDB UM-51, A Field Manual for Ground
Water Sampling, and samples were analyzed at the Texas Department of
Health laboratory (TDH) following established holding timesand analytical
methods. Results of laboratory analyses were compared to primary and
sccondary drinking water standards as published by the TDH (1988) and
are listed in Table 1.

TABLE 1
STANDARDS OF CHEMICAL QUALITY
Primary Secondary
Constituent Level Constituent Level
Arsenic 50 pg/1 Chloride 300 mg/1
Barium 1,000 pg/1 Copper 1,000 ng/1
Cadmium 10 pg/1 Fluoride 2mg/l
Chromium 50 ug/1 Iron 300 ng/1
Fluoride 4 mg/l Manganese 50 pg/l
Lead 50 png/1 pH >7.0
Mercury 2ug/l Sulfate 300 mg/1
Nitrate (N) 10 mg/1 Dissolved Solids 1,000 mg/1
Selenium 10 pg/1 Zinc 5,000 pg/1
Silver 50 pug/1
Gross Alpha 15 pCi/l
Beta Particles 50 pCi/1
Radium 226 & 228 5 pCiy/l

TDH, 1988

Level units are in micrograms per liter (iug/1), milligrams per liter (mg/1), pH units, and picocuries per
liter (pCi/1).
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Field Measurements

Dissolved Inorganic
Constituents

Certain precautions are necessary in order to obtain water samples for
chemical analysis thatare representative of the true hydrochemical character
of the aquifer. Prior to collecting 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 TDH. Since the pH of all samples was less than 8.3, phenol alkalinity
was zero and therefore no carbonate ions were present. The mean total
alkalinity as determined in the field was 260 mg/1as CaCO, as compared
to that determined by the TDH of 261 mg /1. Not only does this suggest that
there islittle change in the carbonate species between the time of collection
and the lab analysis, butalso indicates a measure of quality control for field
measurements as opposed to lab analysis. Bicarbonate ion concen tration,
calculated from mean total alkalinity, was 317 mg/l.

Average ground-waler 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 of all analyses was
7.2 units. -

Specific conductance, which is a measure of the ionized salts, gives an
indication of the concentration 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 it is an
indication of well stabilization, but also because the conductivity could
change significantly with time. The average specific conductance was 1,740
pmhos in Knox County and 2,560 in Haskell and Stonewall Counties,
indicating 2 much poorer quality of ground water southwest of Knox City.
Specific data from each well in the form of a record of wells can be found
in Appendix I. Temperature, pll, and conductivity values for eachwell can
be found in Appendix IL

As soon as the well had been pumped sufficiently, the water was forced
through a 102 mm backflushing 0.45 pm filter apparatus. This process
removed the suspended matter and allowed for measurement of the
dissolved constituents. Subsamples (individual samples from the same
well) were collected for selected anion and cation determination. Nitric
acid was added to the cation subsample as a preservative. Both the anion
and cation subsample were then placed on ice until delivery to the TDH
laboratory. These subsamples were analyzed within the one month holding
time.
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Theanion subsample was analyzed foralkalinity, boron, bromide, chloride,
fluoride, iodide, silica, and sulfate (Table 2). Alkalinity was determined in
the lab as a check against the 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 CaCO, higher. The
average lab determined total alkalinity was 261 mg/1as CaCO,.

TABLE 2
AVERAGE AND RANGE OF CONCENTRATIONS OF
CONSTITUENTS IN THE ANION SUBSAMPLES

Concentration Average
Constituent Range (mg/1) Concentration (mg/1)

Bicarbonate 198 - 421 319
Boron 0.25-2.28 0.7
Bromide <0.1-261 0.8
Carbonate 0 0
Chloride 3-2,965 408
Fluoride 05-1.8 1.1
lodide < 0.1 <0.1
Silica 17-40 27
Sulfate 16-1,634 198

Bromidewas detected in all but five samples, with an average concentration
of 0.8 mg/l. Samples in Knox County (Figure 2) had a mean bromide
concentration of 0.6 mg/l, while samples from wells sampled to the
southwest (Figure 3) had a mean concentration of 1.3 mg/1. The higher
concentrations of bromide in the Figure 3 area might be due to the salt
waler contamination as discussed in TWC LD-0364-MR (Crouch, 1964).

Even though boron is necessary for good plant growth, excessive amounts
can cause severe damage or kill certain crops. Wilcox (1955, p.11) stated
that concentrations of boron up to 1,000 pug/1 are permissible for most
crops; as high as 2,000 pg/1 for semi-tolerant crops; and as great as 3,000
Lig/1 for tolerant crops. Boron concentrations in the 47 well samples
ranged from 250 to 2,280 pg/l; the mean was 700 Hg/l. Seven wells
exceeded 1,000 ug/l1, while only one exceeded 2,000 pg/1 (see App.III).

Sulfate concentrations exceeded the 300 mg /l safe drinking water standard
in cight wells, of which seven were in Knox County. The range was 16 to
1,634 mg/1, with a mean concentration of 198 mg/1. The one obviously
contaminated well had a sulfate concentration of 1,634 mg/I1, 900 mg/1
higher than the next highest value. Though slightly elevated in several of
the wells sampled, sulfate does not pose a drinking water problem in the
study area.

December 1991
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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/1.

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
calciumand magnesiumwas 152 mg/land 75 mg/1, respectively. Hardness,
which is calculated from these data, averaged in excess of 600 mg/1 as
CaCO83. This water is considered as very hard. Sodium and potassium had
mean values of 185 mg/l and 4.5 mg/I, respectively.

TABLE 3

AVERAGE AND RANGE OF CONCENTRATIONS OF
CONSTITUENTS IN THE CATION SUBSAMPLE

Constituent Concentration Average
Range Concentration

Aluminum <50 ug/l <50 pg/1
Arsenic <10-11 pg/l <10 pg/l
Barium <20-609 pg/1 108 pg/1
Cadmium <10 pg/l <10 pg/l
Calcium 34-672 mg/1 152 mg/1
Chromium <20 ug/l1 <20 pug/1
Copper <20-21 pg/1 <20 pg/l1
Iron <20-74pg/1 18 were > 20 pg/1
Lead <50 pg/1 <50 ng/l1
Magnesium 16-307 mg/1 75 mg/1
Manganese <20-68 ug/l1 <20 g/l
Mercury <0.2-0.3 pg/l <0.2pg/1
Molybdenum <20pg/l1 <20 pg/l
Potassium 1-9mg/I 4.5 mg/1
Selenium <2-35ug/l 5ng/l
Silver <10pg/1 <10 pg/1
Sodium 11-732 mg/1 185 mg/1
Strontium 600 - 11,600 pg/1 2,846 pg/1
Vanadium <20-52 ng/l 21 were > 20 pg/1
Zinc <20-112 pg/l1 18 were > 20 pg/1
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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
limitin 18 sampleswith a range of <20 to 74 g /1, below the secondary limit
(Table 1) of 300 pg/l. Zinc was found above the detection limit in 18
samples, with arange of <20 to 112 ug/1, below the secondary limit of 5,000

ug/L.

Barium was detected in all but one sample, with a range of <20 to 609 ng/1,
below the primary standard of 1,000 pg/1 (Table 1). The mean value was
108 pg/1 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 pg/1, with a mean value of 2,846 lg/1. Strontium, in
conjunction with 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 ug/1. This limit is currently
under study by EPA and may be increased to 50 pg/l. Selenium was
detected in all but 10 samples, with a range of <2 to 35 g /1. Three samples
had selenium in excess of 10 ug/l. Selenium can be removed from water
by many methods, the most common being ion exchange.

Nutrients

The nutrientsubsample was analyzed for nitrate, nitrite,ammonia, Kjeldahl,
and orthophosphate. Water was filtered at the time of collection, preserved
with 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 drinkingwater primary standardsrecommend that the nitrate content
inwater notexceed 10 mg/lasnitrogen. The average nitrate-N contentwas
15.99 mg /1 and clearly indicates a drinking water problem in this area. In
all, 35 of the 47 samples had nitrate-N levels greater than 10 mg/l.
Appendix I1 lists the nitrate as NO, value for each of the wells sampled and
Appendix IV tabulates the nitrate (asN) value for each well. The conversion
factor is nitrate (as N) x 4.427 = nitrate, so the 10 mg/1 limit for nitrate-N

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

Constituent Concentration Average
Range (mg/1) Concentration (mg/1)

Nitrate as N 1.03-38.86 15.99
Nitrite as N <.01-.49 14 were > .01
Ammonia as N <.02-.51 11 were > .02
Kjeldahl as N <.1-1.2 0.3
Orthophosphate as P <.01-.19 0.02

13
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Dissolved Solids

equates to 44.27 mg/I as nitrate. It is important to know which form of
nitrate is being discussed in relaticn to specific values. Figures 6 and 7
graphically show the locations and relative nitrate concentrations of the
wellssampled. There arenodiscernible trends to the nitrate concentration;
however, a higher percentage of samples contained larger amounts of
nitrate in Knox County.

The dominant sources of nitrogen 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 treatment 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 atmospheric nitrogen
from lightning and oxidation of organic soil nitrogen without cultivation
(SCS and others, 1991).

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

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 Quality* Examples of Use
Fresh Zero to 1000 Drinking and all other uses
Slightly More than Drinking if fresh water is
Saline 1000 o 3000 unavailable, livestock watering,
irrigation, and industrial
Moderately More than Potential /future drinking
Saline 3000 to 10,000 and limited livestock watering

and irrigation if fresh or slightly
saline water is unavailable;
industrial, mineral extraction,

oil and gas production
Very Saline More than Mineral extraction, oil and gas
to Brine 10,000 production

* Concentration range of total dissolved solids in mg/1
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A secondary drinking water standard of 1,000 mg/1 was set by the TDH
(1988) for public water supply systems (Table 1). 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/l, with a mean of 1,275 mg/l.
Approximately 47 percent of the wells tested exceeded 1,000 mg/l.
Appendix II shows the sum of constituents for each well less those
constituents tabulated in Appendices IIT 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.
Gross alpha and beta radiation along with the isotopes radium-226 and
radium-228 were determined. Only cightsamples were analyzed, and none
of the results were in excess of the safe drinking water standards as shown
on Table 1. One gross alpha value from the sample taken from well 711 in
Haskell County was 13 picocuries per liter (pCi/l) with a confidence
interval of 5.0, which approaches the limit of 15 pCi/l. Other values were
below or near the respective detection limit for all elements.
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Figure 8

DISSOLVED—SOLIDS CONTENT OF WATER FROM WELLS
SAMPLED IN HASKELL AND STONEWALL COUNTIES, 1990
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COMPARISON TO
PREVIOUS
WATER-QUALITY
DATA

20

Crouch (1964) confirmed thatsome deterioration in ground-water quality
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) movement of brine from the Coleman
Junction Limestone into the Seymour Formation, and 3) leakage from
faulty injection wells. Although there was no disposal of oil-field brinesinto
unlined surface pits at the time of this investigation, they had been used in
the past. Because of the loose, permeable nature of the Seymour, a portion
of the salt water that was placed in the pits undoubtedly seeped downward
to the water table.

High nitrate concentrations were noted by Ogilbee and Osborne (1962);
a total of 67 percent of the well water sampled [or nitrate exceeded 44.28
mg/l. 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 for that study was 8 mg/1 to 935 mg/1. Most values
were between 30 and 90 mg/1, with over 70 percent exceeding the safe
drinking water standard.

Alsoas partof the study by Harden and Associates (1978), 37 Seymour wells
were subjected to nitrogen isotope analysis. Samples were obtained from
six public supply wells, 16 irrigation wells, and 15 domestic wells. The del
15N values forirrigation and public supply wells range from 2.6 to 11.4 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 17.6 with an average of 10.9. This is within the range
indicative of water containing nitrate derived from domestic and animal
wastes. Interpretation of these data was accomplished using work done by
Charles Kreitler (1979).

TWDB Report 226 (Iarden & Assoc., 1978) also contained data which
showed elevated levels of both chloride and dissolved solids concentrations
in the same areasas illustrated in Figures 4, 5, 8, and 9. High chloride values
represent either natural mineralization in the Seymour or possibly the
effectof inflow from more highly mineralized Permian formations. Others
represent pollution from oil-field brine or septic tanks.

Woodsand Hughes (1973) collected 352 well water samples in Haskell and
Knox Counties for nitrate analysis. The nitrate concentrations varied from
zero to 41 mg /1 with an average of approximately 12 mg/1. 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’s colorimetric
nitrate meter are expressed as nitrate (as N) and a conversion to nitrate
(NO,) would be necessary. Itis possible that the low measurements recor-
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ded in this publication were due to a failure to convert the nitrate values
and that the 12 mg/l average isactually 52 mg/I nitrate, which would then
be consistentwith 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 Water 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
alongwith a proposal titled “Nutrient, Pesticide and Irrigation Management
Systems for Control of NonpointSource Pollution for the Seymour Aquifer
Watershed” submitted by the Texas Agricultural Extension Service. Much
of the ground-water quality data used to evaluate this area was obtained
from the TWDB’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/1, 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/l. The average nitrate concentration described in
Figure 3 was only 43 mg/l, indicating that the nitrate problem isless severe
in this area.
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I CONCLUSIONS |

Wellswere sampled in accordance with quality control and qualityassurance
directives established in the TWDB’s sampling manual. All analyses were
conducted by TDH using EPA approved procedures and were completed
within the required holding times.

Of the 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/1, well above the recommended limit of 44.27 mg/1 (10 mg/1
as N). Sulfate and chloride concentrations in excess of 300 mg/l were
determined in 17 and 38 percent of the 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 pg/I.

The dissolved-solids contentis a main factor which determines or limits the
use of ground water. Approximately 47 percent of the wells tested exceeded
the drinking water standard of 1,000 mg/l. The mean value was 1,275
mg/1l. 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 Augustof 1990 did
not reveal any significant changes in the ground-water quality of the
Seymour aquifer. The several water-quality problems determined during
this study have been well documented in previous reports published by the
TWDB and others. 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
entiues.
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EXPILANATION
OF CODES

Water-bearing unit: 112SYMR, Seymour Formation

Method of lift and type of power: C, centrifugal pump; E, electric motor;

], jet pump; L, LP gas (butane); P, piston pump; S, submersible pump; T,
turbine; W, wind.

Use of water: C, commercial; H, domestic; I, irrigation; S, stock.
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Sep 18, 1891

21-34-102

21-34-103

21-34 104

21-34-105

21-34-208

21-34-213

21-34-224

21-34.225

21-34-228

21-34-227

21-34-308

21-34-402

21-34-403

David Albus

Leon Henderson

David Albus

David Albus

Clint Jones

Word Estate

David Albus

Clint Jones

Guy Bradley

or. Tompaon

pr. Tompson

James Albus

Jack LangTord

Jack LangTord

TEXAS WATER DEVELOPMENT BOARD
GRADUND WATER DATA SYSTEM

AECORDS OF WELLS, SPRINGS, AND TEST HOLES
COUNTY - Knox

CASING AND SCREEN DATA WATER LEVEL
--------------- ALTITUDE

DATE  DEPTH CASING DIAM- TOP BOT  WATER  OF LAND  MEASURE-
COM- OF WELL OR ETER DEPTH DEPTH BEARING SURFACE  MENT FROM  DATE

DRILLER PLETED  (FT.) SCREEN {IN.) (FT.) {(FT.)  UNIT (FT.) LSO (FT.)
J. M. Ahea 28 1128YMR 1436 v
as 1125YMRA 1457 -
1850 a0 1125YMA 1455 eo=
Eddle Leonard 1881 35 c 5 0 23 1128VMR 1480 s

27 1125YMR 1448 -14,00 11-13-1836

John Kald 1855 28 c 14 0 19 1128YMA 1454 -18.40 05-10-1858
§ 14 19 20 -18,80 01-16-1877

25 1125YMR 1420 -18.50 01-01-1937

-17.25 0B8-23-1880

1859 112SYMR 1455 - .
1125YNR 1451 - -
1872 42 c 14 0 a2 1128YMA 1448 -

5 14 3z 42 5 B
John Kale 1858 40 c 14 0 25 11268YMR 1470 -25.680 03-28-1858
5 14 25 40 -28.10 05-21-1857
J. M, Rhea 1955 38 C 14 0 27 112SYMR 1483 -23.04 05-10-1956
14 27 ag -26.04 10-02-1880
J. M. Rhea 18586 38 c 14 o 24 1123YMR 1485 -25.40 12-10-1858

8 14 28 3a . -23.70 03-03-1862

METHOD OF

LIFT AND
POWER

USE

OF

WATER REMARKS

1

H

H &

I

H S

1

5

H

I

18

1 Measured ylald 146 gpm with pumping
level of 37.5 Teet on 7-26-58.

1 North well of three. Observation
well.

1 South well oT three., Historical

observation well,
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21-34-411

21-34-443

21-34-448

21-34-513

21-34-5818

21-34-522

21-34-527

21-34-532

21-34-547

21-34-548

21-34-548

21-34-550

21-34-848

21-34-647

U. 8. Department of

Agriculture

Joe & Dan Godsey

Joe & Dan Godsey

Allen McCoughey

John Crownover

John Crownover

Nell Perdue

Christensen Avlatilon

City of Knox City

David & Judy Perdue

Charles Escobar

Jack Stubbs

William Vacek

Sterling Lewls

Sterling Lewis

RECORDS OF WELLS, SPRINGS, AND TEST HOLES

COUNTY - Knox

CASING AND SCREEN DATA

DATE DEPTH  CASING DIAM- TOP  BOT WATER
COM-  OF WELL OR ETER DEPTH DEPTH BEARING

DRILLER PLETED  (FT.)  SCREEN (IN.) (FT.) (FT.)  UNIT

J. M. Rnhea 1955 a1 c 14 0 10 1125VMA
s 418 @

1125YMR

1125YMR

50 1128YMR

1863 52 1128YMA

J. M. Rnhea 1960 50 1125YMA

1858 58 c 16 0 50 1125YMR
8 16 50 58

50 112SYMR

W. P. Hise 1883 45 c 5 o 35 1128YMR

40 1128YMA
1125YMR
3o 1125YMA
1125YMA
45 1128YMA

ALTITUDE

OF LAND

SURFACE

(FT.)

1505

1485

1505

1497

1485

1485

1488

1485

1487

1473

1475

1470

1488

WATER LEVEL

MEASURE -

MENT FROM DATE

LSD (FT.)

-21.10 03-28-1856

-13.80 01-14-1877

-40.50 03-20-19856
-42.70 12-11-1858

-35.00 00-00- 1888

METHOD OF
LIFT AND
POWER

S E
.75

TE

S E

WATER REMARKS
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21-34.848

21-34-648

21-34-728

21 34-801

21-34-.831

21-34-834

21-34-854

Jimmy Ray Albus

James Albus

J. M. Tidwell

Cornella King

George McNeil

C. H, Cornett

Samuel Tankersley

RECORADS GOF WELLS, SPRINGS, AND TEST HOLES

COUNTY - Knox

CASING AND SCREEN DATA

DATE DEPTH  CASING DIAM- TOP  BOT WATER
COM - OF WELL OR ETER DEPTH DEPTH BEARING

DAILLER PLETED  (FT.) SCREEN (IN.) (FT.) (FT.)  UNIT
as 1125VMA
Eddie Leonard 1980 57 1125vMA
Eddie Leonard 1982 39 c s 0 28 1126VMA
5 s 20 38
1953 54 c 14 0 20 1125YMA
14 20 as
[# 14 35 54
18460 40 1125YMA
1128YMR
1060 45 112SYMR

ALTITUDE
OF LAND
SURFACE
(FT.)

1530

1498

1533

1548

1550

1541

WATER LEVEL
MEASURE - METHOD OF  USE
MENT FROM  DATE LIFT AND  OF
LSD (FT.) POWER  WATER
.. SE H
PR .50
-45.00  08-00-1988 SE H

® o S E S

v i .50
-208.43 01-05-1854 JE H
-33.20 01-18-19860 .33

- - JE H

L Pw H

- - JE H

REMARKS

Historical observation well.

3o
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Sep 16, 1881 TEXAS WATER DEVELOPMENT BOARD
GAOUND WATER DATA SYSTEM

RECORDS OF WELLS, SPRINGS, AND TEST HOLES
COUNTY - Stonewall

CASING AND SCREEN DATA WATER LEVEL
...................... ALTITUDE SRR TR
DATE  DEPTH CASING DIAM- TOP BOT  WATER  OF LAND  MEASURE- METHOD OF  USE
COM- OF WELL  OR ETER DEPTH DEPTH BEARING SURFACE  MENT FAOM  DATE LIFT AND  OF
WELL OWNER DRILLER PLETED  (FV.) SCREEN (IN.) (FT.) (FT.)  UNIT  (FT.) LSO (FT.) POWER  WATER REMARKS
21-41-408 Warren Short CEd 1654 38 [ 14 1125YMR 1537 E TE 1
21-41-417 Butch Stephens .- 45 1125YMA 1536 - o TE 1
21-41.437 Butch Stephens Eddle Leonard 1088 43 1128YMR 1540 s SE 1
21-41-438 Warren Short = - 1860 k! 1125YMR 1538 == TE 1
21-41-439 Warren Short w % a8 1128YMR 1538 - SE 1
22.48-802 Butch Stephens . 1850 as c a0 1128YMR 1500 - JE 8

0661 '$2NUNOY [[emauclg pue “Xouy ‘[[3ysey Jo sireg ut samimouly jo
waunreda( sexa | 2 nip Palorg Anend)y 1arem-punocig juiof
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Appendix II

Routine Water-Quality Analysis Report

33






818ATRUR TeoTweud TeTiued Jo peoueTRQUN SOTJITUBTS UOTINETTOD Lo 01RP JOILE N
uyidep Trem peleTdwod eyl WOJL JUSJISLLTP SPM UITUM TWAHILNI O3ITJAYS Pul JO Wolloq oyl 8100TJled eJdey enTeAa ylideq

-]

i

2g8¢

§a

7

L]

5 g

g &
o

33

o8

&g

B

i

z5

L

3.8

e

-

8

Q.

2,
e
o
ELS BESH E241 9'2¢ Bl 8L I8¢ [0 ] oL 18 zht ¢4 (43
192 zoe 108 $°0€ 2’ SL a2 15€ 2 ve €2 t] €2 €2
9 0Ls2 8EEL §°6E 9'0 1€9 vE 892 v 102 ag o5t 82
(7H] [YE SEL vye 8'0 £Lt s 0BE £ EC] £2 2L 12 (]
171 0ECE [T 8'LE 90 pie o€ Le ] oze €8 <61 82 8'8
"9 ZE01 199 6'00L S0 €04 -1 00€ [ 28 52 vOL 6z (%]
804 08L zari voL L0 oEL 9t 192 [ 201 ELL £52 82 2L

/on on ion T/on 1/on Tom 1/on Ton on T/on q/on /0N

€008D se  (souwoJoTw) spI108 (eon) (1) (yos) (e02H) (1} (un) (6m) (»9) (zots)
SSOUPJRH 'PUOD ‘O0dE POATOSSTO 8IRJLIN epTJonTd epTJOTYD @1WLTINS °QJROTE elRUCQJER) WNTESElI0d wnTpos wniseubelwy wnyores worTIS Hd

TTONSRH
S374AYS ALIVND HILVM ONNOWD

W3LSAS V1iVO HILVM ONNOYOD
OUY0B LN3WHOTI3AIA H3LVM Sv¥X3IL

ALNNOD

[44

iz

oz

6l

(24

L{

2

*Beg
*dwe

ol 1] 1] oeal/ez/eo 09 X40824L  LIL Lp A2
at (1] 10 08681/12/80 BE HAASZ L L I
ol 1] 10 oeel/cz/e0 8¢ HNASZLL  OFF LP 12
ot 10 10 0861/.1Z/80 HAASZLL OBV L¥ 12
o1 10 10 oeel/Lz/e0 HAMASZLL Bl Ly 12
o1 10 10 o86l/E2/B0  2€ HMASZLL  ELP ¥ 12
ol 10 10 0881/22/80 OF HNASZLL L0V ¥ 12
2P0
A1TTTQ@ ePOD BP0 UOT12OTTOD
Tiey qu7  Aosueby 10 eleg Ttem  Joytnby TIoM
leal 91 des

0
[3p]



s1sATeue TeoTweys Terided Jo peouwyequn SeTJTUBTE UOT1I20TTOD Jo el®p JolJw N

1dep TTem peleTdwe? AUl WOJ)L 1UGJELLTP SPM UDTUM TIWAHIINT 03 1d4WYS 0UL L0 W0110Q @U} £100T1ed eJey eniea uideg «

092 e $08 v'SL el z L 1¥e [ £ zoL 62 8 1z G B o1 10 10 088L/2Z/80  8S HWASZLL  [2§ ¥E K2
228 0zL1 viLL EELL 1Y zsy riv z2e o 5 392 e 181 82 VL8l ol 1o L0 oeel/1Z/e0 0 HAASZIL 22§ ¥E IZ
BEEL 05t oLrz ¥'E8 8'0 ase zey [t 0 ] vZE ez1 €2e 92 oL oz ol 10 10 oesi/iz/eo 2§ UMASZLL  BIS ¥E 12
288 0982 1181 o'zl Bt Le¥ 158 Lre 0 s 99¢ 96 vel 14 2’2 oz ol 10 0 oeelL/1z/e0 0% HWASZLL €IS VE 12
8041 oLz €802 s'09 L err LEL aze 0 [ vz ' v0Z 6z [ B 1 oL 0 10 oeslL/ez/eo UWASZLL  BFPY ¥E 12
e 0154 €EOL 808 80 151 70z e 0 v oLz I 88 0z 2L o2 ot 10 10 osel/ez/e0 HAASZIL  E¥¥ ¥E 12
£zr ece e 800k €'} z 0 2z ar o 68 8z 'L v ot 10 0 oeei/zz/eo  Ie HMASZLL  LIP ¥E L2
8z £E21 1iL z'e9 [ €61 08 0z o v vol 86 82z ez ok 10 0 oeeL/iz/e0  BE UAASZLL  EO¥ ¥E LZ
zov sall arL z'90 [ 2L L1 9z 0 £ 201 zr z6 82 (S ol 10 10 oeeL/z/e0  ee HAASZLL  20¥ ¥E 12
£62 €19 I8¢ S 8¢ B0 0 14 202 0 4 Lz s€ o8 8z sL o2 ol 10 lo oesi/zz/eo o HAASZLL  BOE ¥E 12
98¢ oarsh 268 8° 08 0t 1z ezt 98¢ 0 € 18 71 Yol e €L 02 LT 10 i0  oeel/ez/eo  2Zv HWASZIL  L2Z vE 12
188 yos1 0924 31 80 718 SiL 128 0 € 2zt S0l zLl It z'L oz 0l 10 io  oesilez/eo HNASZLL  B2Z WE 12
ray SBEL ££8 168 90 9L a5t ziy 0 2z 1ot 89 08 e Loz ot 10 10 0861/€2/80 HAASZLL  SEZ YE LZ
zav 6zLL 8101 1'88 i 901 vez 1zv 0 v aLl 18 €8 81 oz oL 10 to  osalL/ez/go S HMASZLL  ¥2Z PE 12
ear zrzl 88L 8'8L 0t zPl 14} 0ze 0 2 6 18 101 8z AN 1 ol ] 10 oeaL/Lz/80 82 HMASZIL €12 vE 12
e eorl 998 0'¥8 (B arl 51 SLE 0 3 96 20 S0 1€ [ 1z ol 10 10 o6ei/ez/e0 L2 HAASZLL  90C ¥E 12
ALr 811 28t L've S0l zal 91E 0 2 08 9 68 1z o't o2 ol 10 10 oeslfzz/e0  SE HWASZLL  GOI ¥E 12
g
o eSS ogri Lot CRCTT S zal 812 ZEE 0 z 0zl 19 Ll 1z 68 ¥ ol 10 10 oesl/1z/e0  OE HWASZLL  vOL VE 1
g .
m.n_w::_ seTL 08L 1°BL €l LEL oSt 126 0 z 18 09 86 Lz s's 12 o1 10 1o oeei/zz/e0  SE MASZIL €01 PE 12
23
m x19 680 ook 28 £LL a1z o0sE 0 € 101 ] 801 €2 0L oz o1 10 Lo oeel/1z/eo ez HWASZIL 201 vE 12
e a
v
2%
g i S gt s
[
ﬂvm Tem 1o on 1/on on Tlon /o Ton V/on om /o on on 2 opo3 (3004)
£,-£0080 5w (souwouoTu) spr1os  (EON) (1) (19) (vos) (€0oH) (e02) b (eN) (Bm) (v9) (zors) "Bog  A1TTTQ epoD  @poD  uoT12eTToD  yideq
& m-q.:uu‘: *puoy "2edg PRATOSETQ @1PJITN  @PTJONT4 OPTJOTUD @1WLINS “GJRITE 0IBUOQJRD WNTSERI0OD WNTPOS wntseuBeny wn1oTe) woT1Is HAd ‘dwey -eYTeH qe  Aoueby 40 e1eQ T1oM  JeiTnby TTom
52
&% Xouy - ALNNOD
nm §31dMVS ALITVND HILVM ONNOHD
L3
3
R WILSAS VIVO HILVM ONNOWD
OEE OHVOS ININOT13A30 HILVM SYXIL 1881 91 deg
R-Bul]
S%a

w0
oM



11 Counties, 1990
December 1991

in

Joint Ground-Water Quality Project With the Texas Department
iculture in Parts of Haskell, Knox, and St

uidep 1Tem peiletdwoo eul woa) u

sTSATRUR TROTWOUD TeTided 40 pesuwTequn seT.TuBTE UOT1DTTOD Lo 01ep Jolje n
OLLTP BEM UITUM TTYAHIINT O3 74WVE QU1 JO W0110Q OUl B126TJeJ eJey enTea uideq .

oeee 51 Sit o‘oe E°L oLt ¥El BSE 14 rri 0E 28 e [

»

Broz (1]} 08L 0'ED o'l se LEL Zee € a9l [ a9 or VL
iez L1 3 aLe L2l a0 181 Lrl Bse S rel e o€ e
[:13 2z [4: 74 L1'zs 80 1%} aLl LE < EPL ae ze 14 1L
(4% 1% oLey BEGE |- 24 4 L ¥an real izZe 8 eee €02 LIE € 0!
ogl b coe L'1s vl ol act (345 S zze 1) 0E vl
[-71:] €68l 0" ¥8 ey (144 Log t14 r ery FLL e BE e's
(¥4} riE riz 0 4 e € :1% 113 3 133 T4 ¥e se 8L
oez (4] ree L'ri ' 8 2 5se ] el 0E EY sZ : A
ase 1281 (3993 e'ce L'0 2it 2kl t62 14 Lot [+73 -1 AV
8cez 018L :1:1:4 4 z're £'L soez 143 tre 8 ZeL 10e [41:] 0E e's
ees 413 €2t 138 7 g0 1:13 LEL 6lE S aLl s LEL [ 14 2L
(-1 8L 2es oL i ZE :1: ) 2le £ 1] vz 8BS se A}
goe 3]: [ ELP v'ee Lo 66E gle 6¥E ¥ 181 se el iz 0L

1/on T1/on on /on /on /on /on 1/om /on T/on 1/ on 1/on
£00v) se  (souwouoTw) SPTT0§ (gon) (12) (vos) (e0oH) ) (en) {6m) (e2) (zots)
S60UPJEN 'PUO) “00dg POATOSSTO O1WJITN ©OPTJONTY @PTJOTUD OIBLINS 'QJROTE 9LBUOQIED WNTSERI04 WNTPOS wnyseubeny wnioren eOTTTS Ha

2 obud

XOUN

§37dAYS ALITWND HILVM ONNOHD

ALNNOD

0z

0z

iz

0z

02

02

oz

1z

2

.Dﬁﬁ
*dwey

ol 10 10 oéel/ez/ea sy HNASZLL  ¥SO ¥E 12
oL 10 1] 0681 /82/80 HNASZLL  PER ¥E 12
oL 10 1] 0881 /82/80 HAASZLL  1EQ ¥E 12
ot 1] 0] 0e6L/eZ/e0  ¥S HNASZLL 108 ¥E 12
ot 1o 10 0681/92/80 UWASZLL  B82L ¥E 12
ol 10 10 oseL/ez/e0 L& YNASZLL  B8¥D ¥E 12
oL 10 10 0661/12/80 SE HUNASZLL  B¥8 ¥E 12
ol 10 10 oeel/zz/e0  sv HNASZLL  ZpB ¥E 12
oL 10 10 oesl/zz/80 HNASZLL  BYB ¥E 12
o1 10 10 oe8L/2zz/e0  OF HWASZLL 0SS ¥E 12
ot 10 (1] 086 /2z/80 HWASZLL  8¥S ¥E 12
ol 10 10 oesl/1z/80 HMASZLL  8¥S ¥E L2
ol 10 10 oselL/zz/eo  S¥ HWASZLL  L¥S ¥E 12
oL 10 10 oesL/I2/e0 0§ WASZLL  ZES ¥E 12
epon (1004)

A1TTTG 8pod  @poD  WOTIONTTOD  uideq

-eTTed e Aouaby Jo e1eq Ttem  Jeyynby TToM

-
el



sTsAteue (RoTweys Twilsed 4o pesuwTwqun set Tubis uoT10eTT0o Lo elep Jellw n
yidep [Tem pel1eTdWoD Sy} WOJJL JUSJIOLLTP S8M UOTUM TVAHILNI 0314MVS Ul L0 W0110Q @Ul 6100T.eJd eJey eniwA yideg .

81§ 2861 e 2'09 90 pal 092 a1 g0l Sv vEL L 2L
L5t 0sLry 110 9° 6y 9°0 SopL [: GrZ ] g4z LTI BLE 52 02
goLz 025w L L°8E L0 ¥SLl sZ 8E2 L ¥oz 522 g8v 1z (]

2 0012 0048 Z00E 8'0 seLl 82 ¥o2 [] ¥oe vz 68k [:H 2

u

E

4 Bres ro8L 8901 LA Lo Ly (i3 -T2 [ SiL 4] zeL 52 s

&

4 Gszs €6¥L 008 0"zl 0L £l ¥olL ¥EE £ ] 8 Sil ¥z -]

ki

L

.m —

|

= 1on T/om /om T/om 1on on om on o Aom 1/on

.mJ 000 88 (soywosaTw) spIT0§ (eon) (10} (vos) {e00H) () (an) (Bm) (w2) (zors)
oupJen ‘pUOD "20d§ POATOSSTO @IEJITN OPTJONTY OPTJOTUD ©1LING 'QJEITE 01PUOOJE) WNTSSRI0d WNTPOS wnTseuben wnToren woTTIS  Wd

of Agriculture in Parts of Has&cllﬁxnox. and Smnsrm]] Ccmntie& 1990
-
=
g

Joint Ground-Water Quality Pr
December 1991

TTRMOUOLE

WILSAE YLiVO HILvm ONNOHD
O4v08 LNINJOTIAI0 YILvm SvXIL

ALNNOD
§ITdAVS ALITIVND HILVM ONNOHD

[

61

al

8l

8l

gl

k]
“Beg
“dwe |

oL 1o 10 0881/12/80 SE HWASZLL  20B BY 22
ot 10 10 06881/22/80 BE HWASZIL  BEF L¥ 12
ot 0 10 oeel/2z/e0  BE HWASZLL  BE¥ ¥ 12
ol 10 10 oealL/1z/80 HWASZLL  LEF LF L2
oL 10 10 0688L/12/80  S¥ HMASZLE  LL¥ I¥ 12
ol 10 1] 08elL/ez/R0 B HWASZLIL  BOF ¥ 12
#p09 (1004)
AITTIa epod  epod  UOTIVETTOD  Wideg
-et1ed  qel  Aoueby 10 eieg TIoM  JeiTnby TToM
1661 i deg

38



Joint Ground-Water Quality Project With the Texas Department
of Agriculture in Parts of Haskell, Knox, and Stonewall Counties, 1990
December 1991

Appendix III

Minor Inorganic Element Report
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Sep 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

MINOR INORGANIC ELEMENT REPORT COUNTY - Haskell

‘xouy [[ASE] Jo sureq up 3xmprousy Jo

1874

STORET CODE DESCRIPTION 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 08/2371990 1 < 10

2141441 0872171990 1 < 10

2141711 08/23/1990 1 < 10

01005 BARIUM, DISSOLVED (UG/L AS BA) 2141407 08/22/1990 1 300
2141413 08/23/1990 1 155

2141416 0872771990 1 238

2141430 08/27/1990 1 122

2141440 0872371990 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
2141413 08/23/1990 1 280

2141416 08/27/1990 1 370

2141430 08/27/1990 1 300

2141440 0872371990 1 510

2141441 0872171990 1 360

2161711 08/23/1990 1 1270

01025 CADMIUM, DISSOLVED (UG/L AS CD) 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 0872171990 1 < 10

21461711 08/23/1990 1 < 10

01030 CHROMIUM, DISSOLVED (UG/L AS CR) 2141407 08/22/1990 1 < 20

1661 I2quadag
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STORET CODE

01030

01040

01046

01049

01056

MINOR [NORGANIC ELEMENT REPORT

DESCRIPTION

CHROMIUM, DISSOLVED (UG/L AS CR)

COPPER, DISSOLVED (UG/L AS CU)

IRON, DISSOLVED (UG/L AS FE)

LEAD, DISSOLVED (UG/L AS PB)

MANGANESE, DISSOLVED (UG/L AS MN)

STATE WELL NUMBER

2141413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2161416
2141430
2141440
2141441
214171

2141407
2141413
2141416
2141430
2141440

COUNTY - Haskell

DATE

08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/2371990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
0872371990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990

SAMPLE #

- ek el 3 -3 -3 B O ) - ek ek A A 3 -3 —_ 2 a3

- o =B - 2

FLAG

A A A A A

A

AA A A A A A

A A A A

A

VALUE

20
20
20
20
20
20

21
20
20
20
20
20
20

36
20
25
20
20
20
20

50
50
50
50
50
50
50

20
20
20
20
20

1661 43quadng
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STORET CODE

01056

01062

01075

01080

01085

01090

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

MANGANESE, DISSOLVED (UG/L AS MN)

MOLYBDENUM, DISSOLVED (UG/L AS MO)

SILVER, DISSOLVED (UG/L AS AG)

STRONTIUM, DISSOLVED (UG/L AS SR)

VANADIUM, DISSOLVED (UG/L AS V)

ZINC, DISSOLVED (UG/L AS ZN)

STATE WELL NUMBER

2141441
2141711

2141407
21461413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2141416
2141430
2141440
2141441
2161711

2141407
2141413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2141416
2141430
2141440
2141441
2141711

2141407

COUNTY - Haskell

DATE

08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
0872771990
08/23/1990
08/21/1990
0872371990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/22/1990

SAMPLE #

N NI S O N U G Y —_ e 3 e o

B T Y Sy

FLAG

A A A A A

A

A

A A A A A A A

VALUE

20
20

20
20
20
20
20
20
20

10
10
10
10
10
10
10

3830

750
3750
1300
2660

4810

20
20
20
20
20
20
31

59
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STORET CODE

01090

01106

01145

71865

71870

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

ZINC, DISSOLVED (UG/L AS ZN)

ALUMINUM, DISSOLVED (UG/L AS AL)

SELENTUM, DISSOLVED (UG/L AS SE)

IODIDE (MG/L AS 1)

BROMIDE, DISSOLVED, (MG/L AS BR)

STATE WELL NUMBER

2141413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2141416
2141430
2141440
2141441
2141711

2141407
2141413
2141416
2141430
2141440

COUNTY - Haskell

DATE

08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/2271990
08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990

SAMPLE #

A T (e S S Y B L | (e | [ . =

B e ™ ey

FLAG

A

A A A

A A A A

A A A

VALUE

53
57
20
20
20
20

50
50
50
50
50
50
50

~ W NN N

o 0O oo oo o
. . . . . . .
e e Sy

1.24
0.62
1.90

0.4
1.32

1661 12quadaq
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STORET CODE

71870

71890

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

BROMIDE, DISSOLVED, (MG/L AS BR)

MERCURY, DISSOLVED (UG/L AS HG)

STATE WELL NUMBER

2141441
2161711

2141407
2141413
2141416
2141430
2141440
2141441
2141711

COUNTY - Haskell

DATE

08/21/1990
08/23/1990

08/22/1990
08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

SAMPLE # FLAG

- e A e 2 e

A

A A A A A

VALUE

0.57
0.66

0.2
0.2
0.2
0.2
0.2
0.2
0.2

0661 'S3NUNCY [[EM3U0IS PUE *XOWY ‘[[39seH jo sireg ut aumrouy jo
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Sep 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

MINOR INORGANIC ELEMENT REPORT COUNTY - Knox

STORET CODE DESCRIPTION STATE WELL NUMBER DATE SAMPLE # FLAG VALUE
01000  ARSENIC, DISSOLVED (UG/L AS AS) 2134102 08/21/1990 1 < 10
2134103 08/22/1990 1 < 10
2134104 08/21/1990 1 < 10
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 1
2134649 08/28/1990 1 < 10
2134729 08/28/1990 1 < 10
2134801 ' 08/28/1990 1 < 10
2134831 08/28/1990 1 < 10
2134834 08/28/1990 1 < 10

1661 12quanag
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STORET CODE

01000

01005

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

ARSENIC, DISSOLVED (UG/L AS AS)

BARIUM, DISSOLVED (UG/L AS BA)

STATE WELL NUMBER

2134854

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

COUNTY - Knox

DATE

08/28/1990

08/21/1990
08/22/1990
08/2171990
08/22/1990
08/23/1990
08/21/1990
08/23/1990
08/23/1990
08/23/1990
08/23/1990
08/22/1990
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

S S N O T T e I I T

VALUE

10

33
30
33

50
55
36
o7
48
116
72
76
42
27
22
35
27
25
51
65
55
46
200
91
130
1m
27
32
20
46
38
35
n

0661 's3NUND) [[EMIU0IS PUe ‘xouy “RASEH Jo sreg up amouly jo
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STORET CODE

01020

MINOR INORGANIC ELEMENT REPORT

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

COUNTY - Knox

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

B i T g N (i S I e . T e T e

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

1661 12quisaaq
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STORET CODE

01025

01030

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

CADMIUM, DISSOLVED (UG/L AS CD)

CHROMIUM, DISSOLVED (UG/L AS CR)

STATE WELL NUMBER

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225
2134226
2134227
2134306
2134402
2134403
2134411
2134443
2134446
2134513
21346516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
2134729
2134801
2134831
2134834
2134854

2134102

COUNTY - Knox

DATE

0872171990
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
08/22/1990
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

08/2171990

SAMPLE # FLAG

B e a3 e ed 3 e md el ol 3 el eh el ed a3 el ek el el el el el e md kel el =l = = —h 3 3

A A A A A A A A A A A A A A A A A A A A A A

A A A A A A A A A

A

VALUE

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

20

0661 $2NUNOY ([EMILCIG puE “Xouy ‘[[seH jo sireg ut ummuly jo
Juaunreda( sexa] oM im walorg AuEndy aarm-punog jure[

1661 13quid3(]
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STORET CODE

01030

01040

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

CHROMIUM, DISSOLVED (UG/L AS CR)

COPPER, DISSOLVED (UG/L AS CU)

STATE WELL NUMBER

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

2134102
2134103

COUNTY - Knox

DATE

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
08/22/1990
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

08/21/1990
08/22/1990

SAMPLE # FLAG

- D od B eh mdl ek mE A A A e a3 ) e el md = =3 i 3 oD e ek ok e = 3 S - -

A A A A A A A A

A

A A A

A

A A A A A

A

VALUE

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20

1661 12qui22eQ

‘$anUNOo7) [[EMAUCIS PUE "Xouy ‘[[MSEH Jo sired ut sxmproudy jo
quawrpreda sexo [ o) Y Pafo1g fuEndy stepm-punolg jutof
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STORET CODE

01040

01046

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

COPPER, DISSOLVED (UG/L AS CU)

IRON, DISSOLVED (UG/L AS FE)

STATE WELL NUMBER

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

2134102
2134103
2134104

COUNTY - Knox

DATE

08/21/1990
08/22/1990
08/23/1990
08/21/1990
08/23/1990
08/23/1990
08/23/1990
08/23/1990
08/22/1990
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

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

SAMPLE # FLAG

L A A R T A N A e . T T T e I et

A A A A A A A A A A A A A A A A A A A A A A

A A A A A A A A A A

VALUE

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

46
20
20

0661 'SINUNOD [[EMIUCIS PUE “Xouy ‘[[29se jo sireg ui aamyroudy jo
uawpeda( sexa L 3 g Pafoig Hirerdy 1repm-punois yutof

1661 13quazaq
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STORET CODE

01046

01049

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

IRON, DISSOLVED (UG/L AS FE)

LEAD, DISSOLVED (UG/L AS PB)

STATE WELL NUMBER

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

2134102
2134103
2134104
2134105

COUNTY - Knox

DATE

08/22/1990
08/23/1990
08/21/1990
08/23/1990
08/23/1990
08/23/1990
08/23/1990
08/22/1990
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

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

SAMPLE #

- S S A ) 3 O e e e e a3 e e e e el el e 3 3 ed ed 3 3 ed e

—_ o

FLAG

A AA

A

A A A A A A A

A

VALUE

20
20
20
74
20
33
20
20
20
20
20
20
23
25
46
20
20
20
20
20
49
26
20
20
38
20
59
20
20
20
20

50
50
50
50

1661 13quiasag

0661 ‘S2RUNCY [[EMauols pur “Xou) T(P¥5EH Jo nied ul aimyroudy jo
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STORET CODE

01049

01056

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

LEAD, DISSOLVED (UG/L AS PB)

MANGANESE, DISSOLVED (UG/L AS MN)

STATE WELL NUMBER

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

2134102
2134103
2134104
2134105
2134206

COUNTY - Knox

DATE

08/23/1990
08/21/1990
08/23/1990
08/23/1990
08/23/1990
08/23/1990
08/22/1990
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

08/21/1990
08/22/1990
08/21/1990
08/22/1990
08/23/1990

SAMPLE # FLAG

3 eh e ek e 3 b o ek el e el ol e ol b =3 e b = =k =3 oh - =B -3 oA =3 -3

[ A

A A A A A A

A A A A A A

A A A A A A A A A A A A A A

A AA A A

A A A A

VALUE

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

20
20
20
20
20

0661 $21UN0]) [EMIU0IS PUE “Xouy "[[YsEH Jo sireg ul aumrouly jo
waunredag sexsa [ ag qum 123001 Aiend) 1a1ep-punon yurof

1661 12quiada(
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STORET CODE

01056

01062

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

MANGANESE, DISSOLVED (UG/L AS MN)

MOLYBDENUM, DISSOLVED (UG/L AS MO)

STATE WELL NUMBER

2134213
2134224
2134225
2134226
2134227
2134306
2134402
2134403
21344611
2134443
2134446
2134513
2134516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
2134729
2134801
2134831
2134834
2134854

2134102
2134103
2134104
2134105
2134206
2134213

COUNTY - Knox

DATE

08/21/71990
0872371990
08/23/1990
08/23/1990
08/23/1990
08/22/1990
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

08/21/1990
08/22/1990
08/21/1990
08/22/1990
08/23/1990
08/21/1990

SAMPLE # FLAG

- 3 B b o3 e o3 B o3 b el el el el = 3 —d ek el e ed el ok el o R el =2 -

e e e Y

A A A A A A A A A A A

A

A A A A A A A A A

A

A A A A A A

VALUE

20
68
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20

1661 23quida(
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STORET CODE

01062

01075

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

MOLYBDENUM, DISSOLVED (UG/L AS MO)

SILVER, DISSOLVED (UG/L AS AG)

STATE WELL NUMBER

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

2134102
2134103
2134104
2134105
2134206
2134213
2134224

COUNTY - Knox

DATE

08/23/1990
08/23/1990
08/23/1990
08/23/1990
08/22/1990
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

08/21/1990
08/22/1990
08/21/1990
08/22/1990
08/23/1990
08/21/1990
0872371990

SAMPLE # FLAG

o o e T

B A Yy

A

A

A A A A A A A A A A A A A A A A

A A A A A A

A A

A A

A A A A A

VALUE

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

10
10
10
10
10
10
10

0661 'S2NUN0ED [[EMIUCIS PUE ‘XOUY ‘[|3Fel] Jjo g ul amnaudy jo
Juswedag sexap g gy 120osg kpendy 19repm-punoin juiof
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STORET CODE

01075

01080

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

SILVER, DISSOLVED (UG/L AS AG)

STRONTIUM, DISSOLVED (UG/L AS SR)

STATE WELL NUMBER

2134225
2134226
2134227
2134306
2134402
2134403
2134411
2134443
2134446
2134513
2134516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
213L729
2134801
2134831
2134854
2134854

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225

COUNTY -

Knox

DATE

08/23/1990
08/23/1990
08/23/1990
08/22/1990
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
0872271990
08/22/1990
0872271990
08/22/1990
08/21/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990

08/21/1990
08/22/1990
08/21/1990
08/22/1990
0872371990
08/21/1990
08/23/1990
08/23/1990

SAMPLE # FLAG

e S i L e T

P i Y

A

A A A A A A A A

A A A A

VALUE

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

3100
2390
2380
2320
2250
1890
2310
2180

1661 40qudanQ

0661 SeNUNOY [[EMaucIg puE ‘Xouy ‘([2se Jo Sied up 2amoudy jo
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STORET CODE

01080

01085

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

STRONTIUM, DISSOLVED (UG/L AS SR)

VANADIUM, DISSOLVED (UG/L AS V)

STATE WELL NUMBER

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

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225
2134226

COUNTY - Knox

DATE

08/23/1990
08/23/1990
08/22/1990
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

0872171990
08/22/1990
08/21/1990
08/22/1990
08/23/1990
08/21/1990
08/23/1990
08/23/1990
08/23/1990

SAMPLE # FLAG

S o 1 A S I I

B | i S

A

A A A

VALUE

2930
2190
170
1510
1630
1820
1390
4950
2900
3370
2540
1150
2670
930
2410
11600
2240
1240
850
3720
600
6680
1090
1000
820
1150

21
20
20
20
21
20
20
20
20

0661 'S3NUNCY [(EMIUOIS PUE ‘Xouy “[[29sEH Jo sueg ut armjrouly jo
yusunredag) sexa | 3y gup, paforg Anendy ss1ep-punoin ymof

1661 12quanaq
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STORET CODE

01085

01090

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

VANADIUM, DISSOLVED (UG/L AS V)

ZINC, DISSOLVED (UG/L AS ZN)

STATE WELL NUMBER

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

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225
2134226
2134227

COUNTY - Knox

DATE

08/23/1990
08/22/1990
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

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

SAMPLE # FLAG

- ek ek ek ek e e e o e ol e el 3 a3 e a3 el el ed e a3 el e e

B T S T ey

A A

A

VALUE

20
22
22
21
20
20
34
27
21
22
22
20
24
20
26
20
20
23
52
20
35
20
20
20
20

20
21
4
20
22
20
31
20
26
20

1661 12quwa22q
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STORET CODE

01090

01106

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

ZINC, DISSOLVED (UG/L AS ZN)

ALUMINUM, DISSOLVED (UG/L AS AL)

STATE WELL NUMBER

2134306
2134402
2134403
2134411
2134443
2134446
2134513
2134516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
2134729
2134801
2134831
2134834
2134854

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225
2134226
2134227
2134306

COUNTY - Knox

DATE

0872271990
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
08/2171990
0872271990
08/22/1990
0872271990
08/22/1990
08/21/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990

08/21/1990
08/22/1990
08/21/1990
08/22/19%0
08/23/1990
08/21/1990
08/23/1990
08/23/1990
08/23/1990
08/23/1990
08/22/1990

SAMPLE # FLAG

2 el el ol ad B B B o3 b el e e el o3 B o3 b o3 e 3 e e B

e T T

A A A A A A A A A A A A A A A A A A A A

A

A

VALUE

20
20
40
40
20
20
21
35
20
20
29
20
20
20
20
T4
20
20
20
20
20
20
22
20

50
50
50
50
50
50
50
50
50
50
50

1661 12qua32(

H Jo s1eg up armroufly jo
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STORET CODE

01106

01145

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

ALUMINUM, DISSOLVED (UG/L AS AL)

SELENIUM, DISSOLVED (UG/L AS SE)

STATE WELL NUMBER

2134402
2134403
2134411
2134443
2134446
2134513
2134516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
2134729
2134801
2134831
2134834
2134854

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225
2134226
2134227
2134306
2134402

COUNTY - Knox

DATE

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
08/2171990
08/22/1990
08/21/1990
08/22/1990
0872271990
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

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
08/237/1990
08/22/1990
08727/1990

SAMPLE # FLAG

- eh wd wd md b eh eh o e A = A 3 =3 3 =3 =3 =3 =3 -3 -3

U i

A A A A A A

A A A A

A

A

A

VALUE

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

WM W W PN &nm oo

1661 S3quisda(

0661 'SNUNOY [[EMAU0IS PUE “Xouy ‘[[2HSE]] JO sireg uT armrouy jo
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STORET CODE

01145

71865

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

SELENIUM, DISSOLVED (UG/L AS SE)

I0DIDE (MG/L AS )

STATE WELL NUMBER

2134403
2134411
2134443
2134446
2134513
2134516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
2134729
2134801
2134831
2134834
2134854

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225
2134226
2134227
2134306
2134402
2134403

COUNTY - Knox

DATE

08/2771990
08/22/1990
0872871990
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

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

SAMPLE # FLAG

el el el e el b e el e wd el b e e e ol el el md ed b

e N T Y

A

A A A A A

A A A A A

VALUE

NN WV W N W D

ok
S e B

- - - N

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0661 ‘S30UNCY [[BM2U0IS PUre ‘XOUY [34FRH Jo sireg ur axmjroudy jo
yusunredaq sexa ] 3y Dim walorg knEndy 13TEM-punoln Jutof
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STORET CODE

71865

71870

MINOR INORGANIC ELEMENT REPORT COUNTY -

DESCRIPTION

10DIDE (MG/L AS 1)

BROMIDE, DISSOLVED, (MG/L AS BR)

STATE WELL NUMBER

2134411
2134443
2134446
2134513
2134516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
2134729
2134801
2134831
2134834
2134854

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225
2134226
2134227
2134306
2134402
2134403
2134411

Knox

DATE

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

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

SAMPLE # FLAG

e e eh ek w3 3 o3 o3 ek ek — =3 o e ol e 2 S

- e e mR e eh A 3 —d ok ek b =

A A A A

A

A A A A A

A

VA

(=]
o
-~

OO0 o0 o0oQC o0 o0 oo oo oo
N . .

LUE

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

.63

.61
.67
.65
.61
65
.95

.36
.24
.32
.50

1661 12quia2a(
ut axmpoudy jo

M-punoin jutof

yuswyreda() sexs [ a1 g waforg Aiend) 191e
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STORET CODE

71870

71890

MINOR [NORGANIC ELEMENT REPORT

DESCRIPTION

BROMIDE, DISSOLVED, (MG/L AS BR)

MERCURY, DISSOLVED (UG/L AS HG)

STATE WELL NUMBER

2134443
2134446
2134513
2134516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
2134729
2134801
2134831
2134834
2134854

2134102
2134103
2134104
2134105
2134206
2134213
2134224
2134225
2134226
2134227
2134306
2134402
2134403
2134411
2134443

COUNTY - Knox

DATE

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
0872271990
08/2171990
08/28/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990

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
08/22/1990
08/27/1990
0872771990
08/22/1990
08/28/1990

SAMPLE # FLAG

e N e A N T A e T I e e

- o md e e el el ad el el el el el b =

A

A A A A A A A A A A A A

VALUE

0.04
0.56
0.94
0.97
0.87
0.53
0.84
0.45
0.86
2.62
0.94
0.23
0.10
0.88

0.1
0.82

0.1

0.3

0.1

0.1

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

0661 $NUNOY [[EMIUCIS PUE ‘XOUY “[[AASEH Jo sireg ul axmjrouly jo
Juswiredaq sexap sy qup walorg Aurend) 137em-punoin yuof
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STORET CODE

71890

MINOR INORGANIC ELEMENT REPORT COUNTY -

DESCRIPTION

MERCURY, DISSOLVED (UG/L AS HG)

STATE WELL NUMBER

2134446
2134513
2134516
2134522
2134527
2134532
2134547
2134548
2134549
2134550
2134646
2134647
2134648
2134649
2134729
2134801
2134831
2134834
2134854

Knox

DATE

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
0872271990
08/21/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990
08/28/1990

SAMPLE #

- el b el el ek o b e ed el ed e B e 3 3 ek e

FLAG

A A A A A A A A

A

VALUE

0.2
0.2
6.2
0.2
0.2
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

1661 £qusa3(
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Sep 16 1991

STORET CODE

01000

01005

01020

01025

01030

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

ARSENIC, DISSOLVED (UG/L AS AS)

BARIUM, DISSOLVED (UG/L AS BA)

BORON, DISSOLVED (UG/L AS B)

CADMIUM, DISSOLVED (UG/L AS CD)

CHROMIUM, DISSOLVED (UG/L AS CR)

TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

STATE WELL NUMBER

2141406
2161417
21461437
2141438
2141439
2248602

2141406
2141417
2141437
2141438
2141439
2248602

2141406
21461417
2141437
2141438
2141439
2248602

2141406
214614617
2141437
2141438
2141439
2248602

2141406
2141617
2141437
2141438
2141439

COUNTY - Stonewall

DATE

08/23/1990
08/21/1990
08/21/1990
08/2271990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990

SAMPLE # FLAG

[ e - ol b wd d b - A A 3 - I T T S Y

- ok o —a -

A A A A A

A

A A A A A A

A A A A A

VALUE

10
10
10
10
10
10

66
155
533
609
456

33

490
510
640
590
540
2280

10
10
10
10
10
10

20
20
20
20
20

1661 13quiada(
0661 ‘sanUNOD [[EMIUIS PUE “Xouwy ‘|[Asel jo nireg w sxmproudy jo
waunredaq sexa] o yum pafoig Aurendy 1arepm-punon yuiof
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STORET CODE

01030

01040

01046

01049

01056

01062

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION
CHROMIUM, DISSOLVED (UG/L AS CR)

COPPER, DISSOLVED (UG/L AS CU)

IRON, DISSOLVED (UG/L AS FE)

LEAD, DISSOLVED (UG/L AS PB)

MANGANESE, D1SSOLVED (UG/L AS MN)

MOLYBDENUM, DISSOLVED (UG/L AS MO)

STATE WELL NUMBER

2248602

2141406
2141417
2141437
2141438
2141439
2248602

2141406
2141417
2141437
2141438
2141439
2248602

2141406
21414617
2141437
2141438
2141439
2248602

2141406
2141417
2141437
2141438
2141439
2248602

2141406
21414617
2141437
2141438
2141439
2248602

COUNTY - Stonewall

DATE
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/2171990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

SAMPLE #

- o o o e - B i (s S e Y e S T S § I T I S

B i

FLAG

A A A A A A

A A A A A A

A A A A

A

A A A A A A

VALUE
20

20
20
20
20
20
20

23
22
48
40
43
25

50
50
50
50
50
50

20
20
20
20
20
49

20
20
20
20
20
20

1661 13quIdaq
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STORET COOE

01075

01080

01085

01090

01106

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

SILVER, DISSOLVED (UG/L AS AG)

STRONTIUM, DISSOLVED (UG/L AS SR)

VANADIUM, DISSOLVED (UG/L AS V)

ZINC, DISSOLVED (UG/L AS ZN)

ALUMINUM, DISSOLVED (UG/L AS AL)

STATE WELL NUMBER

2141406
21414617
2141437
2141438
21461439
2248602

2141406
2141417
2141437
2141438
2141439
2248602

2141406
2141417
2141437
2141438
2141439
2248602

2141406
2161617
2161437
2141438
2141439
2248602

2141406
2161617
2141437
2141438
2141439
2248602

COUNTY - Stonewall

DATE

08/23/1990
08/21/19390
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
0872271990
08/21/1990

08/23/1990
0872171990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

SAMPLE # FLAG

- e e e ek B I e - = 3 3 - [T (A

- el ol el e A

A A A A A A

A A A A A A

VALUE

10
10
10
10
10
10

1750
2610
9160
9060
5730
3300

20
20
24
20
20
20

100
100
112
20
b4
20

50
50
50
50
50
50

0661 SINUNOY [[EMIUCIS PUE ‘Xouy '[PAseH jo sireg ut asmpmouly jo
wusunredaq sexa L 2 g walorg Aupendy 1ovepm-punoss urof
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STORET CODE

01145

71865

71870

71890

MINOR INORGANIC ELEMENT REPORT

DESCRIPTION

SELENIUM, DISSOLVED (UG/L AS SE)

IODIDE (MG/L AS 1)

BROMIDE, DISSOLVED, (MG/L AS BR)

MERCURY, DISSOLVED (UG/L AS HG)

STATE WELL NUMBER

2141406
2161417
2141437
2141438
2141439
2248602

2141406
2141417
2141437
2141438
2141439
2248602

2141406
21641617
2141437
2141438
2141439
2248602

2141406
21414617
2141437
2141438
2141439
2248602

COUNTY - Stonewall

DATE

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/237/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

08/23/1990
08/21/1990
08/21/1990
08/22/1990
08/22/1990
08/21/1990

SAMPLE # FLAG

- et A - =3 - B e

e e

— =k =3 =3 -3

VALUE

o NN NN D

0.1
0.1
0.1
0.1
0.1

0.73
1.10
2.61
2.31
2.00
2.28

0.2
0.2
0.2
0.2
0.2
0.2

1661 1aquadQ

0661 'SINUNOT [[EMOLU0IS PUE “Xouwy ‘[[AsEH Jo sureg ur armroudy jo
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Joint Ground-Water Quality Project With the Texas Department
of Agriculture in Parts of Haskell, Knox, and Stonewall Counties, 1950
December 1991

Appendix IV

Nutrients Sample Report

69






1L

Sep 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

NUTRIENT SAMPLE REPORT COUNTY - Haskell

STORET CODE DESCRIPTION STATE WELL NUMBER DATE  SAMPLE # FLAG VALUE
00408  NITROGEN, AMMONIA, DISSOLVED (MG/L AS N) 2141407 08/22/1990 1 < 0.02
2141413 08/23/1990 1 < 0.02

2141416 08/27/1990 1 0.02

2141430 08/27/1990 1 < 0.02

2141640 08/23/1990 1 < 0.02

2141441 08/21/1990 1 < 0.02

2141711 08/23/1990 1 < 0.02

00613  NITRITE NITROGEN, DISSOLVED (MG/L AS N) 2141407 08/22/1990 1 < 0.01
2141413 08/23/1990 1 < 0.01

2141416 08/27/1990 1 < 0.01

2141430 08/27/1990 1 < 0.01

2141440 08/23/1990 1 < 0.01

2141441 08/21/1990 1 < 0.01

2141711 08/23/1990 1 < 0.01

00618 NITRATE NITROGEN, DISSOLVED (MG/L AS N) 2141407 0872271990 1 15.90
2141413 08/23/1990 1 22.79

2141416 08/27/1990 1 8.53

2141430 08/27/1990 1 7.77

2141440 08/23/1990 1 8.01

2141441 08/21/1990 1 6.89

2141711 08/23/1990 1 18.65

00623 NITROGEN, KJELDAHL, DISSOLVED (MG/L AS N) 2161407 08/22/71990 1 0.2
2141413 08/23/1990 1 0.4

2141416 08/27/1990 1 0.2

2141430 08/27/1990 1 0.2

2141440 08/23/1990 1 0.2

2161441 08/21/1990 1 0.2

2141711 ' 0872371990 1 0.4

00671 PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/L AS P) 2141407 08/22/1990 1 0.01

0661 ‘SNUNOD [[EMaU0IG PUE “Xouy ‘[[3xFEH Jo sireg ut umroudy jo
usunaedaq sexs | oy i Paforg Leny) 1evem-punociq jutof
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STORET CODE

00671

NUTRIENT SAMPLE REPORT

DESCRIPTION STATE WELL NUMBER

PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/L AS P)

2141413
2141416
2141430
2141440
2141401
2141711

COUNTY - Haskell

DATE

08/23/1990
08/27/1990
08/27/1990
08/23/1990
08/21/1990
08/23/1990

SAMPLE # FLAG

—_ A a3

VALUE

0.02
0.01
0.01
0.01
0.02
0.05

1661 Jaquindag
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Sep 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

NUTRIENT SAMPLE REPORT COUNTY - Knox

STORET CODE DESCRIPTION STATE WELL NUMBER DATE SAMPLE # FLAG VALUE
00608 NITROGEN, AMMONIA, DISSOLVED (MG/L AS N) 2134102 08/21/1990 1 0.02
2134103 08/22/1990 1 < 0.02
2134104 08/21/1990 1 < 0.02
2134206 0872371990 1 0.02
2134213 08/21/1990 1 < 0.02
2134224 08/23/1990 1 0.51
2134225 08/23/1990 1 < 0.02
2134226 08/23/1990 1 < 0.02
2134227 08/23/1990 1 < 0.02
2134306 0872171990 1 < 0.02
2134402 08/27/1990 1 < 0.02
2134403 08/27/1990 1 < 0.02
2134411 08/22/1990 1 < 0.02
2134443 08/28/1990 1 < 0.02
2134446 08/28/1990 1 0.02
2134513 08/21/1990 1 < 0.02
2134516 08/21/1990 1 < 0.02
2134522 08/21/1990 1 < 0.02
2134527 08/22/1990 1 < 0.02
2134532 08/21/1990 1 < 0.02
2134547 0872271990 1 < 0.02
2134548 08/21/1990 1 < 0.02
2134549 08/22/1990 1 0.02
2134550 0872271990 1 < 0.02
2134646 08/22/1990 1 < 0.02
2134647 08/22/1990 1 < 0.02
2134648 08/21/1990 1 0.02
2134649 08/28/1990 1 € 0.02
2134729 08/28/1990 1 0.03
2134801 08/28/1990 1 0.02
2134831 ' 08/28/1990 1 < 0.02
2134834 08/28/1990 1 0.02
1

2134854 08/28/1990 < 0.02

0661 's3an1unoy) [(emau0)g PUE ‘Xouy ‘[|2seY jo sureg ul amroudy jo
wsunredaq sexa | 3y mim 12fo1g Anrendy 1erepm-puncin yuiof
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STORET CODE

00613

00618

NUTRIENT SAMPLE REPORT

DESCRIPTION

NITRITE NITROGEN, DISSOLVED (MG/L AS N)

NITRATE NITROGEN, DISSOLVED (MG/L AS N)

STATE WELL NUMBER

2134102
2134103
2134104
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

2134102

COUNTY - Knox

DATE

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

08/21/1990

SAMPLE # FLAG

e e Y

A A A A A A

VALUE

0.01
0.01
0.01
0.01
0.01
0.49
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
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
0.01

22.62

1661 saquiasag
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STORET CODE

00618

00623

NUTRIENT SAMPLE REPORT

DESCRIPTION

NITRATE NITROGEN, DISSOLVED (MG/L AS N)

NITROGEN, KJELDAHL, DISSOLVED (MG/L AS N)

STATE WELL NUMBER

2134103
2134104
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

2134102
2134103
2134104

COUNTY - Knox

DATE

08/22/1990
08/2171990
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

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

SAMPLE # FLAG

- ot el wd md B B ed o 3 o3 b ad ed el el e md el =l ed el a3 e e e ek e ol e e =D

VALUE

17.19
25.70
18.97
18.02
13.34
15.74

8.84
11.42

8.25
14.95
15.40
22.78
18.20
13.66
38.86
21.10
25.59
17.02
22.22
15.90
16.74

7.72
21.22

3.32

1.03
21.23
11.54
32.20
1.76
16.41
14.22
13.56

0.3
0.4
0.3

0661 'SPIUNOY [[BMAUCIS PUE “Xouy ‘[[2yseH jo sued ut samprouy jo
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STORET CODE

00623

00671

NUTRIENT SAMPLE REPORT

DESCRIPTION STATE WELL NUMBER

NITROGEN, KJELDAHL, DISSOLVED (MG/L AS N)

PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/L AS P)

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

2134102
2134103
2134104
2134206
2134213

COUNTY - Knox

DATE

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

08/21/1990
08/22/1990
08/21/1990
08/23/1990
08/21/1990

SAMPLE #

—_ 2 A o A e A 2 o e A A e 2 3 b =3 =3 = =3 = =3 = =3 =& -3 3 -3 -3 =

- A a3

FLAG VALUE

0.3
0.4
1.0
0.2
0.3
0.4
0.1
0.3
0.3
0.1
0.7
0.3
0.3
0.5
0.4
0.1
0.3
0.3
0.1
0.3
0.3

0.1
0.6
0.1
1.0
0.2
0.2
0.2
0.1

0.02
< 0.01
0.01
0.02
0.01

1661 12quadng
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STORET CODE

00671

NUTRIENT SAMPLE REPORT

DESCRIPTION

PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/L AS P)

STATE WELL NUMBER

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

COUNTY - Knox

DATE

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
08/2271990
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

- ok el e e e e —3 b el b e el ol el el =l e el o3 ad o3 o3 o e e b el

VALUE

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

1661 43qwadag
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Sep 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

NUTRIENT SAMPLE REPORT COUNTY - Stonewall

STORET CODE DESCRIPTION STATE WELL NUMBER DATE SAMPLE # FLAG VALUE
00608  NITROGEN, AMMONIA, DISSOLVED (MG/L AS N) 2141406 08/23/1990 1 0.02
2141417 08/21/1990 1 < 0.02

2141427 08/23/1990 1 < 0.02

2141437 08/21/1990 1 0.03

2141438 08/22/1990 1 < 0.02

2141439 08/22/1990 1 < 0.02

2248602 08/21/1990 1 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 1 < 0.01

2141437 0872171990 1 < 0.01

2141438 08/22/1990 1 < 0.01

2141439 08/22/1990 1 < 0.01

2248602 0872171990 1 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 08/23/1950 1 28.00

2161437 08/21/1990 1 8.40

2141438 08/22/1990 1 8.96

2141439 08/2271990 1 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 08/22/1990 1 0.4

2248602 ' 08/21/1990 1 142

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

1661 aquiazag
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STORET CODE

00671

NUTRIENT SAMPLE REPORT

DESCRIPTION

PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/L AS P)

STATE WELL NUMBER

2141617
21461427
2141437
21461438
2141439
2248602

COUNTY - Stonewal l

DATE

08/21/1990
08/23/1990
08/21/1990
08/22/1990
08/2271990
08/21/1990

SAMPLE # FLAG

- - o o

VALUE

0.01
0.01
0.01
0.01
0.01
0.19
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Jeint Ground-Water Quality Project With the Texas Department
of Agriculture in Parts of Haskell, Knox, and Stonewall Countics, 1990
December 1991

Appendix V

Radioactivity Sample Report

81
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Sep 16 1991

STORET CODE

01503

03503

09503

B1366

RADIOACTIVITY SAMPLE REPORT

DESCRIPTION

ALPHA, DISSOLVED, PC/L

BETA, DISSOLVED, PC/L

RADIUM 226, DISSOLVED, PC/L

RADIUM 228, DISSOLVED (PC/L AS RA-228)

STATE WELL NUMBER

2141413
2141711

2141413
2161711

2141413
2141711

2141413
2141711

TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

DATE

08/23/1990
08/23/1990

08/23/1990
08/23/1990

08/23/1990
08/23/1990

08/23/1990
08/23/1990

COUNTY - Haskell

SAMPLE # FLAG VALUE
1 4.5
1 13
1 < 4.0
1 7.1
1 < 0.2
1 < 0.2
1 < 1.0
1 < 1.0

CONF IDENCE +OR-

2.3
5.0

4.0

0661 '$ANUNOY [[EMIU0IG PUE “Xouy ‘[[335=]{ Jo suEg ut umjroudy jo
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Sep 16 1991 TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

RADIOACTIVITY SAMPLE REPORT COUNTY - Knox

STORET CODE DESCRIPTION STATE WELL NUMBER DATE
01503 ALPHA, DISSOLVED, PC/L 2134104 08/21/1990
2134227 08/23/1990
2134306 08/22/1990
2134411 08/22/1990
2134513 08/21/1990
03503 BETA, DISSOLVED, PC/L 2134104 08/21/1990
2134227 08/23/1990
2134306 08/22/1990
2134411 08/22/1990
2134513 08/21/1990
09503 RADIUM 226, DISSOLVED, PC/L 2134104 08/21/1990
2134227 08/23/1990
2134306 08/22/1990
213441 08/22/1990
2134513 08/21/1990
81366 RADIUM 228, DISSOLVED (PC/L AS RA-228) 2134104 08/21/1990
2134227 08/23/1990
2134306 08/22/1990
21344611 08/22/1990

2134513 08/21/1990

SAMPLE # FLAG

P e - 2 2 A —a - ot o = =2

- =t = -2 —a

VALUE

4.5

10
6.6
6.6
6.6

4.0
4.0
4.0
4.1

12

0.5
0.2
0.4
0.2

—_ o
(=T = = i = R = |

CONFIDENCE +0R-
2.8
4.0
2.7

3.0
1.2

3.5

0.2

0.2

1661 £2qua23(
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Sep 16 1991

STORET CODE
01503
03503
09503

81366

RADIOACTIVITY SAMPLE REPORT

DESCRIPTION
ALPHA, DISSOLVED, PC/L
BETA, DISSOLVED, PC/L
RADIUM 226, DISSOLVED, PC/L

RADIUM 228, DISSOLVED (PC/L AS RA-228)

STATE WELL NUMBER

2141417

2141417

2141417

2141417

TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

DATE

08/21/1990

08/21/1990

08/21/1990

08/21/1990

COUNTY - Stonewall

SAMPLE #

FLAG

VALUE

3.9

4.0

0.2

1.0

CONFIDENCE +OR-

2.9

1661 1aquR23Q
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