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Oilseed crops also are abundant on the southern High
Plains.

About 20 to 25 percent of the Nation’s cotton is grown on the
southern High Plains. Both dry-land and irrigated cotton are
important crops to the region.
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FOREWORD

The U.S. Geological Survey (USGS) iscommitted
to serve the Nation with accurate and timely scientific
information that helps enhance and protect the overall
quality of life, and facilitates effective management of
water, biological, energy, and mineral resources. Infor-
mation on the quality of the Nation’s water resources
is of critical interest to the USGS because it is so inte-
grally linked to the long-term availability of water that
is clean and safe for drinking and recreation and that is
suitable for industry, irrigation, and habitat for fish and
wildlife. Escalating population growth and increasing
demands for the multiple water uses make water avail-
ability, now measured in terms of quantity and quality,
even more critical to the long-term sustainability of
our communities and ecosystems.

The USGS implemented the National Water-
Quality Assessment (NAWQA) Program to support
national, regional, and local information needs and
decisionsrelated to water-quality management and
policy. Shaped by and coordinated with ongoing
efforts of other Federal, State, and local agencies, the
NAWQA Program is designed to answer: What is the
condition of our Nation’s streams and ground water?
How are the conditions changing over time? How do
natural features and human activities affect the quality
of streams and ground water, and where are those
effects most pronounced? By combining information
on water chemistry, physical characteristics, stream
habitat, and aquatic life, the NAWQA Program aimsto
provide science-based insights for current and emerg-
ing water issues and priorities. NAWQA results can
contribute to informed decisionsthat result in practical
and effective water-resource management and strate-
giesthat protect and restore water quality.

Since 1991, the NAWQA Program hasimple-
mented interdisciplinary assessments in more than 50
of the Nation’s most important river basins and aqui-
fers, referred to as Study Units. In addition, the
NAWQA Program initiated aregional ground-water
assessment of the High Plains aquifer that extends
from Texas to South Dakota. Collectively, NAWQA
assessments account for more than 60 percent of the
overall water use and population served by public
water supply, and are representative of the Nation's
major hydrologic landscapes, priority ecologica

resources, and agricultural, urban, and natural sources
of contamination.

NAWQA assessments are guided by a nationally
consistent study design and methods of sampling and
analysis. The assessments thereby build local knowl-
edge about water-quality issues and trends in a particu-
lar stream or aquifer while providing an understanding
of how and why water quality varies regionaly and
nationally. The consistent, multi-scale approach helps
to determineif certain types of water-quality issues are
isolated or pervasive, and allows direct comparisons of
how human activities and natura processes affect
water quality and ecologica health in the Nation's
diverse geographic and environmental settings. Com-
prehensive assessments on pesticides, nutrients, vola-
tile organic compounds, trace metals, and aquatic
ecology are developed at the national scale through
comparative analysis of the Study-Unit findings.

The USGS places high value on the communica-
tion and dissemination of credible, timely, and relevant
science so that the most recent and available knowl-
edge about water resources can be applied in manage-
ment and policy decisions. We hope this NAWQA
publication will provide you the needed insights and
information to meet your needs, and thereby foster
increased awareness and involvement in the protection
and restoration of our Nation’s waters.

The NAWQA Program recognizes that a national
assessment by a single program cannot address al
water-resource issues of interest. External coordina-
tion at all levelsiscritical for afully integrated under-
standing of watersheds and for cost-effective
management, regulation, and conservation of our
Nation’s water resources. The Program, therefore,
depends extensively on the advice, cooperation, and
information from other Federal, State, interstate,
Tribal, and local agencies, non-government organiza-
tions, industry, academia, and other stakeholder
groups. The assistance and suggestions of all are
greatly appreciated.

[obiet m. Werach

Robert M. Hirsch
Associate Director for Water
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CONVERSION FACTORS AND ABBREVIATIONS

Multiply By To obtain
Mass
pound (Ib) 453.6 gram
Length
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
acre 4,047 square meter
sgquare mile (mi2) 2.590 sguare kilometer
Volume
acre-foot (acre-ft) 1,233 cubic meters
Flow rate
gdlon per minute (gal/min) 0.06309 liter per second
inch per year (infyr) 254 millimeter per year
Radioactivity
picocurie per liter (pCi/L) 0.312 tritium unit
Concentration

microgram per liter (ug/L) 1 part per billion

milligram per liter (mg/L) 1 part per million

milligram per liter (mg/L) 0.058 grain per gallon

Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows:
9F=18°C+ 32

Temperature in degrees Fahrenheit (°F) may be converted to degrees Celsius (°C) as follows:
°C = (°F - 32)/1.8

Abbreviations:

pS/cm, microsiemens per centimeter at 25 degrees Celsius
NTU, nephelometric turbidity unit
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Ground-Water Quality of the

Southern High Plains Aquifer,
Texas and New Mexico, 2001

By Lynne Fahlquist

Abstract

In 2001, the U.S. Geologica Survey
National Water-Quality Assessment Program col-
lected water samplesfrom 48 wellsin the southern
High Plains as part of alarger scientific effort to
broadly characterize and understand factors affect-
ing water quality of the High Plains aquifer across
the entire High Plains. Water samples were col-
lected primarily from domestic wellsin Texas and
eastern New Mexico. Depths of wells sampled
ranged from 100 to 500 feet, with a median depth
of 201 feet. Depths to water ranged from 34 to
445 feet below land surface, with a median depth
of 134 feet.

Of 240 properties or constituents measured
or analyzed, 10 exceeded U.S. Environmental Pro-
tection Agency public drinking-water standards or
guidelinesinone or more samples—arsenic, boron,
chloride, dissolved solids, fluoride, manganese,
nitrate, radon, strontium, and sulfate. Measured
dissolved solids concentrationsin 29 sampleswere
larger than the public drinking-water guideline of
500 milligrams per liter. Fluoride concentrationsin
16 sampl es, mostly in the southern part of the study
area, were larger than the public drinking-water
standard of 4 milligrams per liter. Nitrate was
detected in all samples, and concentrationsin six
sampleswere larger than the public drinking-water
standard of 10 milligrams per liter. Arsenic con-
centrationsin 14 samplesin the southern part of the
study areawere larger than the new (2002) public
drinking-water standard of 10 micrograms per liter.
Radon concentrations in 36 samples were larger
than a proposed public drinking-water standard of
300 picocuries per liter.

Pesticides were detected at very small con-
centrations, less than 1 microgram per liter, in
less than 20 percent of the samples. The most fre-
guently detected compounds were atrazine and
breakdown products of atrazine, afinding similar
to those of National Water-Quality Assessment
aquifer studies across the Nation. Four volatile
organic compounds were detected at small concen-
trations in six water samples. About 70 percent of
the 48 primarily domestic wells sampled contained
some fraction of recently (less than about 50 years
ago) recharged ground water, as indicated by the
presence of one or more pesticides, or tritium or
nitrate concentrations greater than threshold levels.

INTRODUCTION

Knowledge of the quality of water resourcesis
important to the Nation because of implications for
human and aquatic health and because of the substantial
costs associated with water management. In 1991, the
U.S. Geologica Survey (USGS) began implementation
of the National Water-Quality Assessment (NAWQA)
Program to characterize, in anationally consistent
manner, water quality of major surface- and ground-
water resources of the Nation and to determine the
natural and human factors that affect water quality
(Gilliom and others, 1995). More than fifty major river
basins or aquifer systems, which provide drinking-
water resources to more than 60 percent of the Nation’s
population and cover about one-half of the Nation's
land area, have been or are being studied by the
NAWQA Program.

One component of a NAWQA study is designed
to systematically assess the occurrence and distribution
of water-quality constituents for regionally important
aquifer systems. The High Plains Regional Ground-
Water NAWQA Study began in June 1998 and repre-
sents a modification of the traditional NAWQA design

Abstract 1
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Figure 1. Location of the southern High Plains study area relative to the National Water-Quality Assessment High

Plains Regional Ground-Water study area.

inthat the ground-water resourceisthe primary focus of
investigation. The High Plains aquifer, one of the larg-

est intheworld, isanationally important water resource
that underlies about 174,000 square miles (mi2) in parts
of eight states(fig. 1) inthe central United States. About

27 percent of al agricultural land in the United Statesis
inthe High Plainsregion, and about 30 percent of all the
ground water used for irrigation in the United Statesis
pumped from this aquifer (Dennehy, 2000). The High

Plainsaquifer region wasdivided into three subareasfor

2 Ground-Water Quality of the Southern High Plains Aquifer, Texas and New Mexico, 2001



implementation of the study: northern, central, and
southern. The High Plains aquifer was further divided
into hydrogeol ogic subunits; subunits were defined by
geologic or hydrologic characteristics, or both. The pri-
mary subunit in the High Plainsregion is the Ogallala
Formation, which comprises about 70 percent of the
High Plains aquifer (Gutentag and others, 1984). The
29,000-mi southern High Plainsareaspans much of the
Panhandle-South Plains region of Texas and eastern
New Mexico. Older hydrogeol ogic subunits might be
important local water resources but were not part of this
study.

The southern High Plains also is called the LIano
Estacado, or “ Staked Plain,” a name that comes from
early Spanish explorers who supposedly used stakesto
mark their trails (Texas State Historical Association,
2002). Much of the vast, treel esslandscape of the south-
ern High Plainsremained unchanged until the discovery
of underground water in the late 1800s. When it was
discovered that “windmill” water was present, cattle
ranchers came to settle the region. Cattle ranchers were
followed by farmerswho plowed the land and began dry
land farming. In the 1920s, the discovery of ail in the
southern High Plains greatly changed the region. Tech-
nology developed for the oilfield was quickly adapted
so that “deep” irrigation wells could be drilled and
pumped. A vast, seemingly endless, supply of ground
water was tapped, and irrigation farming on the south-
ern High Plains began. Since the 1930s and 1940s, tens
of thousands of wellsin the southern High Plains have
been drilled into one of the most productive aquifersin
the world.

Purpose and Scope

The purpose of thisreport is to provide a broad-
scale description of ground-water quality in the south-
ern High Plains aguifer of Texas and eastern New
Mexico (fig. 2). Water samples collected in August
and September 2001 from 48 randomly selected, prima-
rily domestic water-supply wells were analyzed for
six or seven field properties and 240 water-quality
constituents. The constituents comprise major ions
(17 constituents), nutrients (6), dissolved organic car-
bon (DOC), trace elements (23), radon gas, pesticide
compounds (106), volatile organic compoundsor VOCs
(85), and tritium (small number of samples). Data col-
lected for this study are compared to U.S. Environmen-
tal Protection Agency (USEPA) public drinking-water

standards or guidelines (U.S. Environmental Protection
Agency, 2002). One long-term goal of the NAWQA
Program is to use data collected from this study and
from other similar studies across the High Plainsto
develop abroad description of water quality of the
entire High Plains aquifer (fig. 1), and identify and
describe factors that affect water quality.

Acknowledgments

Cooperation among many individuals and organi-
zations was essential for the completion of this studly.
The author is grateful for permissions granted by well
owners for collection of water samples, without which
the study could not have been accomplished. Also grate-
fully acknowledged are High PlainsUnderground Water
Conservation District Number 1 (HPUWCD No. 1),
Llano Estacado Underground Water Conservation Dis-
trict, Mesa Underground Water Conservation District,
Sandy Land Underground Water Conservation District,
South Plains Underground Water Conservation District,
Permian Basin Underground Water Conservation Dis-
trict, Texas A&M Agricultural Research and Extension
Centersin Amarillo and Lubbock, Texas Cooperative
Extension county officesin the study area, Texas Tech
University, Texas Water Development Board (TWDB),
and U.S. Department of Agriculture (USDA) Agricul-
tural Research Service in Bushland, Tex. These agen-
cies contributed to this study in many ways. The author
appreciated enlightening and stimulating conversations
with experts and residents of the region that provided a
better understanding of the geology, hydrology, culture,
and issues of the study area. Editorial contributions
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DESCRIPTION OF STUDY AREA

Delineation of the study-area boundaries for the
southern High Plains was based on work completed as
part of the USGS Regional Aquifer-System Analysis
(RASA) Program (Weeks and others, 1988). The USGS
RASA study, which described regional-scale quantity
and movement of ground-water resources in the High
Plains, identified boundaries of the High Plains aquifer
in parts of eight states (fig. 1) and defined various
hydrogeol ogic subunits within the aquifer (Gutentag
and others, 1984). The southern High Plains study area
(fig. 1) isbounded on thewest by the PecosRiver Basin,
on the north by the Canadian River and Prairie Dog
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Total land use area = 29,000 square miles

Urban Other
1 1

Rangeland
46

[4

GAINES DAWSON \;
¥
a 2 &j
( BORDEN
——
X MARTIN. L HHOWARD
~ "ANDREWS - g
. Midland - ©
WINKLER \%ssa # /
ECTOR MIDLAND | GLASSCOCK

Agriculture
52
Land use, in percent, in the southern High Plains, 2000
ﬁmwm
c7 /J miarillo
Y, U piang S ARMSTRONG,
) 'DEAF SMITH ¢ S
\l RANDALL ‘\5\
L( CURRY. X s BRISCOE
: PARMER CASTRO SWISHER j
CIO.VE - : J :
» Plainview
= . - FLOYDz-) MOTLEY
H ROOSEVELT| - BAILEY LAMB i
\" g HALE af :
S _
z COCHRAN | HOCKLEY | .,
I8 . Lubbock - - /31
? v 2 & .
LUBSOCKE '%‘ DICKENS
YO}_\KUM LEREN LYNN, | GARZA
R ;

EXPLANATION

Land Use

- Water
- Urban
- Barren
- Forest
:] Rangeland
:] Agricultural

Land use data from U.S. Geological Survey National Land Cover Dataset,
1:100,000, nominal date 1992.
Albers Equal Area projection, NAD 83

1(:0 MILES

Figure 2. Land use over the southern High Plains aquifer,

Town Fork of the Red River Basin, and on the east by
the Llano Estacado (Caprock) escarpment. The south-
ern boundary isless distinct and isidentified as where
the Ogallala Formation thins, becomes unsaturated, and
abuts the Edwards Plateau. The 29,000-mi? study area
includes all or parts of 37 countiesin Texas and eastern
New Mexico.

4 Ground-Water Quality of the Southern High Plains Aquifer, Tex

Texas and New Mexico, 1992.

Hydrogeologic Setting

The southern High Plains region is an isolated
plateau that slopes gently to the east-southeast. Land
surface altitude varies from about 5,600 feet (ft) in the
northwest (Quay County, N. Mex.) to about 2,700 ft in
the southeast (Glasscock County, Tex.). The surface of

as and New Mexico, 2001



this gently dipping plateau is dotted with thousands of
closed-basin depressions called playasthat vary in size
and depth from afew hundred feet wide and a few feet
deep to more than 1 mile (mi) wide and more than 50 ft
deep. Playas provide most surface relief to the area.
Playas cover about 2 percent of the land surface and
become ephemeral lakes when they capture rainfall or
irrigation runoff; afew playas hold water year-round.

The climate is semiarid to subhumid. Annual
mean precipitation varies from about 13 inches per year
(in/yr) inthe southwest to about 20 in/yr in the northeast
(Bomar, 1983). Mean annual low temperature ranges
from 44 to 50 degrees Fahrenheit (°F), and mean annual
high temperature ranges from 71 to 77 °F from north to
south. Most precipitation falls from May to October in
the form of brief, localized showers. These “thunder-
storms’ can be violent, producing hail, high winds,
lightening, and tornadoes. Evapotranspiration rates are
some of the largest in the country because of frequent
hot, dry weather and high winds.

Although five major river basins originate in the
study area (Brazos, Canadian, Colorado, Pecos, and
Red), almost no surface water leaves the plateau. A
small number of mostly ephemeral streams drain the
plateau and form the headwaters of most of the rivers.
Some of the streams are impounded below escarpments
to form reservoirs that provide a small contribution to
the regional, mostly municipal, water supply.

The Ogallala Formation of Tertiary age primarily
consistsof alluvialy deposited fluvial gravel, sand, silt,
and clay eroded from the Rocky Mountains to the west
(Seni, 1980). Coarse gravel and sand often fill deep
paleochannels formed in the underlying formations.
Finer sediments are in the interchannel regions. The
highly variable distribution of coarse sediments influ-
ences the spatial distribution of porosity and permeabil-
ity, hence the water-storage capacity, in the aquifer. In
the southern High Plains, the sediments lie unconform-
ably over the Cretaceous-age Washita, Fredericksburg,
and Trinity Groups and the Triassic-age Dockum
Group. The Cretaceous and Triassic strata might be
hydraulically connected to the Ogallala Formation in
some areas, such that these older formations contribute
water to the Ogallala Formation. Water from the older
formationsis known to be of poorer quality in some
areas (Nativ, 1988). The Ogallala Formationisoverlain
by aeolian, fluvial, and lacustrine sediments known as
the Blackwater Draw Formation in much of the study
area. At the surface, soils vary from mostly clay and
clay loams in the north to sandy loamsin the south

(Crenwelge, 1999). A resistant layer of carbonate or
siliceous caliche, locally called caprock, is variably
present in the subsurface. This layer, where present,
might range from afew feet thick to more than 20 ft
thick and occurs at various depths below land surface.

In this study, the Ogallala and Blackwater Draw
Formations are considered to be the southern High
Plains aquifer, recognizing that the Triassic and Creta-
ceous Formations also might be hydraulically con-
nected in some areas. The southern High Plains aquifer
primarily isan unconfined aquifer; however, it might be
confinedin areaswhereclay layersarelocally abundant.
The regional water table generally mirrors the slope of
the land surface, dipping to the east-southeast. In 2000,
water-level altitudes varied from about 5,200 ft in the
northwestern part of the study areato about 2,300 ft in
the southeastern part. Water-table altitudes can change
appreciably over short distances because of changesin
geologic characteristics or ground-water withdrawals,
or both. Total aguifer thickness varies from less than
20 ft to more than 500 ft in the study area. The thinnest
parts of the aquifer generally arein the southern part of
the study area, and the thickest parts arein Curry
County, N. Mex., and in Castro, Croshy, Deaf Smith,
Floyd, Lamb, and Parmer Counties, Tex. In 2000,
saturated thickness varied from none in the southern
part to greater than 200 ft in someisolated areasin
the northern part. Depths to water from land surface
ranged from less than 100 ft in much of the southern
part to more than 400 ft in isolated areas of the northern
part (N.A. Houston, U.S. Geological Survey, written
commun., 2002). Well yields range from aslittle as a
few gallons per minute, sufficient yield for ahousehold,
to about 1,000 gallons per minute (gal/min), good yield
for anirrigation well (Texas Water Devel opment Board,
2002a). Recharge to the aquifer might occur as direct
infiltration of rainfall, infiltration of runoff accumul ated
in playas (Mullican and others, 1997; Wood, 2000),
streambed leakage, or irrigation return flow. Recharge
to the aquifer is presumed to be minimal and estimated
to range from about 0.5 to 3 in/yr in the L1ano Estacado
and Panhandle Water Planning regions (Texas Water
Development Board, 20023, b). Currently (2001)
amost al discharge from the aquifer isto wells, with
only afew minor springs remaining along the escarp-
ment and along deeply incised stream channels.
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Land Use

Despite the harsh climate, the southern High
Plainsis one of the most productive agricultural regions
in the country. Cotton is the leading crop grown in the
study area and is about 60 to 64 percent of the annual
value of cotton that isgrown in Texas (U.S. Department
of Agriculture, 2002a), or 23 percent of the Nation's
cotton (U.S. Department of Agriculture, 2002b). At
least 25 percent of corn and 16 percent of sorghum in
Texas isgrown in thisregion (Texas Water Devel op-
ment Board, 2002a). I rrigated lands constitute about
one-third of the agricultural land in the Llano Estacado
Water Planning Region of Texas (Texas Water Devel op-
ment Board, 2002a), yet these lands produce about 75
percent of the cash value of crops in the region. Beef
cattle also are economically important; about 50 percent
of Texas beef cattle are raised in this water-planning
region. About one-third of the Nation’s beef cattle are
raised within 150 mi of Amarillo (Jaroy Moore, Texas
A&M Agricultural Research and Extension Center,
Lubbock, oral commun., 2000).

Prior to settlement, the study area was predomi-
nantly a shortgrass prairie primarily grazed by bison.
The bison are gone, and very little native vegetation
remains. Rangeland, in the form of grasslands and
shrubs, characterized from LandSat satellite imagery
collected in 1992 (S.L. Qi, U.S. Geological Survey,
written commun., 2002) constituted about 46 percent of
the land use. Approximately 52 percent of the land use
was agricultural, with much of that irrigated or dry-land
farmed (fig. 2). In 2000, about 3.9 million acres were
planted in cotton, 2 million acresin wheat, 1.7 million
acres in sorghum, 329,000 acres in corn, and 214,000
acresin peanuts (U.S. Department of Agriculture,
2002b). Other important cropsin the region include
soybeans, vegetables, and oilseed crops. Beef and dairy
cattle and swine also are present in increasing numbers.
About 2.75 million cattle were raised in the southern
High Plains during 2000 (U.S. Department of Agricul-
ture, 2002b). In 1992, urban and other land uses
accounted for the remaining 2 percent of theland. A
small percentage of the land where there is petroleum
exploration and production often isused aso for cattle
ranching or farming. Even though playas occupy a
small percentage of the land surface area, they provide
extensive habitat for migrating birds. The playas prima-
rily are found on private land and include habitat for
migratory waterfowl (geese, ducks, sandhill cranes),
other birds (quail, dove, turkey, pheasant), whitetail and

mule deer, prairie dogs, and exotic aoudad sheep (Texas
Water Development Board, 2002a).

Although far from being urban, the southern
High Plains is the most populated part of the High
Plains. In 1999, about 1 million people lived in the
region (U.S. Census Bureau, 2002). Mgjor citiesin the
study area (fig. 2) include Lubbock (population
190,002), Amarillo (171,959), Midland (98,293),
Odessa (89,293), and Plainview (23,079) in Texas
(Texas State Library and Archives Commission, 2002)
and Clovis (31,504) and Hobbs (26,890) in New
Mexico (University of New Mexico, Bureau of Busi-
ness and Economic Research, 2002).

Water Use

In 1990, the High Plains aquifer in the eight-
state area of the High Plains was estimated to contain
3.3 billion acre-feet (acre-ft) of water, of which about
65 percent was in Nebraska (Texas Water Devel opment
Board, 2002a). Texas had about 12 percent of the water
in storage, or approximately 417 million acre-ft; and
about 1.5 percent of the water wasin New Mexico. In
1999, ground-water withdrawal from the southern High
Plains aquifer was estimated to be 4.6 million acre-ft
(Craig Caldwell, Texas Water Development Board,
written commun., 2002; U.S. Geological Survey,
unpub. data, 2002). This amount of water would fill an
areathe size of Lubbock County (fig. 2) to adepth of
8 ft.

Water useintheregionisdominated by irrigation.
Irrigated crops include corn, wheat, cotton, sorghum,
soybeans, peanuts, and others. About 40 percent of irri-
gation water used in Texasiswithdrawn in the southern
High Plains (Texas Water Development Board, 2002a).
In the study area, about 94 percent of the ground water
was used for irrigation, about 2 percent for public sup-
ply, slightly more than 1 percent for livestock, about 1
percent for mining operations (including petroleum),
and less than 1 percent each for power generation,
industrial supply, and domestic supply (fig. 3). Surface
water accounts for about 5 percent of water use in the
study area (Texas Water Development Board, 2002a).
Urban areas in the southern High Plains obtain drinking
water mostly from ground water, and in some cases,
blend ground water with surface water.

Some of the most efficient irrigation technology
in the world has been developed and applied in the
southern High Plains. Subsurface drip irrigation, low
energy precision application (LEPA), low elevation
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spray application (LESA), and timed surge-valve
irrigation systems are increasingly used. Theseirriga-
tion technol ogies substantially increase irrigation
application efficiency by reducing evaporative and con-
veyance losses.

METHOD OF INVESTIGATION

Well Selection

Thestudy of ground-water quality in the southern
High Plains followed design protocols described by
Gilliom and others (1995) and Lapham and others
(1995) developed for the NAWQA Program. Using an
equal-area grid-based site-sel ection computer program
(Scott, 1990), more than 250 sampling sites were ran-
domly located over the northern, central, and southern
High Plains. The computer program is used to remove
human biasesin site selection. Domestic wells suitable
for sampling were identified near each randomly
selected location to achieve a statistically determined
random distribution of sites throughout the study area.
Domestic wellswere chosen for this study because they
provide arangein spatia (areally and with depth) dis-
tribution in the High Plains aquifer, and they have

Industrial
less than 1
Power
less than 1

Mining

/ .
-~ Livestock

more than 1

Public

2
Domestic
less than 1~

e

Irrigation
94

Estimated total water use = 4,600,000 acre-feet

Figure 3. Estimated ground-water use, in percent, in
the southern High Plains aquifer, about 1999 (1999
Texas data: Craig Caldwell, Texas Water Development
Board, written commun., 2002; 1995 New Mexico data:
U.S. Geological Survey, 2002).

low-capacity pumping rates that limit the potential for
withdrawal of water from large areas. Also, domestic
wellswere used because of the national objective of the
NAWQA Program to further evaluate factors such as
climate, hydrology, landscape, and geology on occur-
rence and distribution of constituents across the Nation.
Domestic wells can be found in nearly al parts of the
country, while other well types, such asirrigation

and public supply, might be found in more restricted
regions. A well was considered suitable for sampling
if it (1) waswithin about a4-mi radius of the randomly
selected site; (2) was adomestic or equivalent well that
was designed to be used as a drinking-water supply;
(3) could be determined from adriller’s log or other
meansthat the well was completed in the southern High
Plains aquifer; (4) had information that indicated the
construction details of the well, including well depth,
screened interval, and casing information; and (5) was
possible to collect a water sample prior to any type of
water treatment or storage, such asfiltration, reverse
0SMoSis, or storage in a pressure tank or cistern.

In the southern High Plains, 53 potential sam-
pling locations were identified from which 48 sites
(wells) were selected. The distribution of potential sam-
pling locations represented a density of one well for
each 500 mi. The average distance between wells was
about 22 mi. Four of the selected locations, in the south-
ernmost part of the study area, werein placeswherethe
OgallaaFormationisthin (lessthan 30 ft thick) and not
fully saturated. Wellsin thisregion are completed in the
formation bel ow the Ogalla a Formation such that wells
are screened in both the Ogallala and the underlying
Cretaceous sediments. Wells in these locations were
unsuitable for the study because water-quality samples
from them would not reflect water-quality conditions of
the southern High Plains aquifer. One more well was
eliminated from the study after reviewing water-quality
dataderived from that well. Although the well is com-
pleted in the southern High Plains aquifer, water chem-
istry indicated predominant influence by the adjacent
geologic formation. Therefore, 48 wells (fig. 4) were
ultimately identified as acceptable for meeting the
objectives of the study. Three of thewellswere used pri-
marily for livestock but were judged as suitable because
they were constructed and used similarly to domestic
wells. Well depths ranged from 100 to 500 ft, with a
median depth of 201 ft. Depths to water ranged from
about 34 to 445 ft below land surface, with a median
depth of about 134 ft. Information about sample loca-
tions and well construction is provided in appendix 1.

METHOD OF INVESTIGATION 7
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Figure 4. Location of primarily domestic wells that are screened in the southern High Plains aquifer and were
sampled for water-quality analysis, Texas and New Mexico, 2001.

Sample Collection and Analysis

Water samples from the 48 wells were collected
during August and September 2001 for a synoptic
assessment of ground-water quality. Sampling proto-
colsusedfor thisstudy aredescribed in detail in Koterba
and others (1995), Koterba (1998), L apham and others
(1995), and U.S. Geological Survey (1997—present).
Ground-water samples were collected and processed in
amobile water-quality laboratory. Existing primarily
submersible pumps, permanently installed in each well,
were used to deliver water to the land surface. In most
cases, a permanent spigot near the wellhead was used as
the sampling point. In afew instances, plumbing con-
nections near the wellhead were modified temporarily
for sampling purposes. Water was transferred from the
wellhead spigot to the mobile laboratory using Teflon

tubing with stainless stedl fittings. These materials
were used because they generaly do not affect the
chemical composition of water samples. To minimize
risk of contamination, sample collection and preserva-
tion took place in environmental chambers consisting
of clear polyethylene bags supported by plastic frames,
much like a laboratory glove box. Equipment that
came in contact with the water sample was cleaned
between each well sampling using a progression of
dilute phosphate-free detergent wash to remove both
organic and inorganic residues, deionized water rinseto
remove detergent, methanol wash to remove organic
residue, and deionized water rinse to remove any
remaining methanol residue.

Wells were purged of possible stagnant water
before sampling. During theinitial pumping period,
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Table 1. References for analytical methods used to measure constituents in water samples collected from
primarily domestic wells screened in the southern High Plains aquifer, Texas and New Mexico, 2001

Constituent or
constituent group

Analytical method

Reference

Field measurements (akalinity,
dissolved oxygen, pH, specific
conductance, temperature, turbidity)

Sulfide

Magjor ions

Nutrients

Dissolved organic carbon

Trace elements

Radon

Pesticide compounds

Volatile organic compounds

Tritium

Various methods

Methylene blue colorimetry

Inductively coupled plasma

Various methods

Ultraviolet-light promoted persulfate
oxidation and infrared spectrometry

Inductively coupled plasma-mass
spectrometry, atomic absorption
spectrometry

Liquid scintillation

Solid phase extraction using a C-18
sorbent cartridge and capillary-
column gas chromatography/mass
spectrometry

Purge and trap capillary column gas
chromatography/mass spectrometry

Eletrolytic enrichment and gas

Wilde and others, 1997

U.S. Environmental Protection
Agency, 1983

American Public Health Association,
1998; Fishman, 1993; Fishman and
Friedman, 1989

Fishman, 1993; Patton and Truitt,
2000; U.S. Environmental
Protection Agency, 1983

Brenton and Arnett, 1993

Faires, 1993; Fishman and Friedman,
1989; Garbarino, 1999; McClain,
1993

American Society for Testing and
Materials, 1996

Furlong and others, 2001; Zaugg and
others, 1995

Connor and others, 1998

Thatcher and others, 1977

counting

measurements of specific conductance, pH, water tem-
perature, dissolved oxygen, and turbidity wereroutinely
monitored in a sealed flow-through cell until stable
observations were obtained. Once stable measurements
of these properties were achieved (Koterba and others,
1995), it was assumed that stagnant water from the well
bore had been removed and water samples then were
collected. Stable measurements are identified when the
variation between observationsis less than a specified
amount for five consecutive readings (Koterba and
others, 1995; U.S. Geological Survey, 1997—present).
Water was redirected by way of a manifold to the sam-
ple chamber inside the mobile laboratory for sample
collection.

Additional parameters measured at the site were
carbonate akalinity and sulfide. Sulfide was measured
when dissolved oxygen was less than 1 milligram per
liter (mg/L). Samples collected and shipped for analysis
included major ions (minera analysis), nutrients (nitro-

gen and phosphorus compounds), DOC, trace elements
(mostly metals), radon gas, pesticide compounds (pesti-
cides and their breakdown products), VOCs, and tri-
tium. Tritium was analyzed in samplesif there were no
other indicators of young age (lessthan about 50 years).
Chemical indicators of young age are nitrate concen-
tration greater than 2.5 mg/L or detection of one or
more pesticides, or both. Analytical resultsarelisted in
appendixes 2—7. Tritium was analyzed at one of the
USGS Nationa Research Program isotope laboratories,
and all other analyses were performed at the USGS
National Water Quality Laboratory. References that
describeanalytical methods used for thisstudy arelisted
intable 1.

Data Treatment

Water-quality data have been treated in the man-
ner described below for presentation in thisreport. In

METHOD OF INVESTIGATION 9



addition to measured values, values with a less-than
symbol are listed in appendixes 2—7. A discussion of
quality control (QC) and ancillary information is pro-
vided in appendix 8. Less-than values were treated as
nondetections; that is, constituents were not detected at
or abovethe*less-than” concentration by the analytical
procedure used. Nondetections were not included in
statistical calculations and graphical plots where con-
centrations are used as variables.

In most cases, the less-than concentration is also
the minimum reporting level (MRL) or |aboratory
reporting level (LRL). An MRL isdefined by USGS as
the smallest measured concentration of a constituent
that might be reliably reported using a given analytical
method (Timme, 1995), and an LRL is defined as gen-
erally equal to twicetheyearly long-term method detec-
tionlevel (Childressand others, 1999). MRLsand LRLs
vary among constituents and analytical methods and
might vary over time. In general, measurement uncer-
tainty increases substantially below an MRL or LRL.
For thisreport, valuesthat were measured at or below an
MRL or LRL were treated as nondetections. In cases
where multiple MRLs or LRL s were determined for an
analyte, the largest MRL or LRL was used to censor
detections below that value. The letter M is used to
denote that a constituent was detected but the concentra-
tion could not be quantified. Because the concentration
was not quantified, this designation also was treated as
anondetection. In some cases, the analytical method
allowsfor concentrations to be semi-quantitatively esti-
mated above the MRL or LRL. Theletter Eisshownin
front of an estimated concentration. Estimated values
greater than an MRL or LRL were treated as measured
values; that is, the | etter E was dropped from the analyt-
ical value so that graphical representations and statisti-
cal evaluations could be made with these data.

GROUND-WATER QUALITY

M ost peoplein the southern High Plains primarily
are concerned about ground-water resource sustain-
ability from the perspective of water quantity, but water-
quality information might become increasingly impor-
tant as water levels decline. Nitrate, salinity, and pesti-
cides have been identified in ground water in some
areas of the High Plains (Dennehy, 2000; Dennehy and
others, 2002; Litke, 2001; Mahler and others, 2002,
Alan Cherepon, Texas Commission on Environmental
Quality, oral commun., 2002). Water quality is particu-
larly important in rural areas, where most of the popu-

lation relies upon ground water for drinking. Rural
homeowners are at greater risk than urban residents
because their water supplies rarely are tested for many
constituents that could affect human health. For this
reason, ground-water quality of the southern High
Plains aquifer is discussed in this report relative to
USEPA public drinking-water standards or guidelines
(U.S. Environmental Protection Agency, 2000, 2002).
These standards are not enforceable for rural domestic
drinking-water supplies. They are used here to present
water-quality datain a context that is meaningful to
those who consume untreated water from this aquifer.
Some constituents, which might be natural or manufac-
tured, have been determined to have adverse effects on
human health; therefore, drinking-water standards or
guidelines have been established to protect people who
consume water from public drinking-water supplies
(U.S. Environmental Protection Agency, 2000). A max-
imum contaminant level (MCL) is the maximum per-
missible level for a contaminant in drinking water that
isdelivered to any user of apublic water system. A sec-
ondary maximum contaminant level (SMCL) isanon-
enforceable guideline used for esthetic effects, such as
odor, taste, or appearance of drinking water. A lifetime
health advisory (HA), or maximum contaminant level
goa (MCLG), isanonenforceable guideline for a con-
stituent in drinking water that might affect health.

Water from the southern High Plains aquifer
generally is described as being of good quality, except
for hardness associated with large concentrations of
calcium and magnesium (Texas Water Development
Board, 2002a). Historically, water in the northern part
of the southern High Plains study area had dissolved
concentrations smaller than 400 mg/L, while the south-
ern area had concentrations larger than 1,000 mg/L,
especialy where the aquifer is underlain by Cretaceous
sediments. Arsenic, chloride, dissolved solids, fluoride,
nitrate, selenium, sulfate, and pesticides have been
reported to exceed public drinking-water standards or
guidelines in some areas (Ashworth and others, 1991;
Hopkins, 1993; Knowlesand others, 1982; Schriver and
Hopkins, 1998; Alan Cherepon, Texas Commission on
Environmental Quality, oral commun., 2002). Figure 5
isagraph of concentrations of selected major ions and
related constituents sampled in this study. The USEPA
drinking-water standards or guidelines are indicated for
these sdlected constituents on figure 5. A statistical
summary (minimum, median, and maximum values) of
parameters that were measured or computed for this
study is provided in table 2.
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Figure 5. Concentrations of selected constituents, relative to USEPA drinking-water standards or guidelines, in
water sampled from primarily domestic wells screened in the southern High Plains aquifer, Texas and New Mexico,

2001.

Field Measurements

Field measurements (appendix 2) were made
at the time of sample collection and include depth to
water below land surface, specific conductance, pH,
water temperature, turbidity, dissolved oxygen, carbon-
ate alkalinity, and sulfide if conditions warranted (dis-
solved oxygen less than 1 mg/L).

Depth to water below land surface was measured
where possible. If it was not possible to measure water
depth at the sampled well, then an attempt was made to
measure at anearby well. If anearby well was not avail-
able for measurement, then an historical water-level
measurement for the sampled well is reported. Depth to

water might be useful for interpreting water-quality
data.

Specific conductanceisameasure of the ability of
water to conduct an electrical current and provides an
indication of the amount of ionsdissolved in water. The
ability of water to conduct el ectricity increases as more
ions are dissolved; therefore, larger values of specific
conductance indicate larger dissolved ions (dissolved
solids) concentrations, aso referred to as salinity, in
water. Water samples had specific conductance values
ranging from 455 to 4,090 microsiemens per centimeter
at 25° C (uS/cm), and the median value was 853 uS/cm.
The range of measurements for this study indicates
some of the water is high in dissolved solids and might
be esthetically objectionable.

GROUND-WATER QUALITY 11



Table 2. Statistical summary of well properties and constituents in water sampled from primarily domestic wells

screened in the southern High Plains aquifer, Texas and New Mexico, 2001

[ft, feet; --, not applicable; nS/cm, microsiemens per centimeter at 25 degrees Celsius; °C, degrees Celsius; NTU,
nephelometric turbidity unit; mg/L, milligrams per liter; CaCOs, calcium carbonate; pg/L, micrograms per liter; pCi/L,

picocuries per liter]

No No. of Measurement or detection Public
Property or constituent of measure- Mini- Maxi- drinking-water
samples ments or um Median o stan.dar.d or
detections guideline
Well properties
Total depth of well, (ft) 48 48 100 201 500 --
Depth to middle of screened interval 48 48 80 1775 490 --
from land surface (ft)
Length of screened interval (ft) 48 48 10 40 186 --
Field properties
Depth to water from land surface (ft) 48 48 34 134 445 --
Specific conductance (uS/cm) 48 48 455 853 4,090 --
pH (standard units) 48 48 6.7 7.3 7.7 6.5-8.5
Water temperature (°C) 48 48 174 19.2 237 --
Turbidity (NTU) 48 48 .04 .26 158 5.0
Dissolved oxygen (mg/L) 48 48 4 54 9.3 --
Alkalinity (mg/L CaCOg) 48 48 150 234 542 --
Major ions
Bromide (mg/L) 48 48 .07 465 5.84 --
Calcium (mg/L) 48 48 18.9 56.25 240 --
Chloride (mg/L) 48 48 7.6 66 917 250
Fluoride (mg/L) 48 48 4 24 8.3 4.0
Magnesium (mg/L) 48 48 12.3 41.25 159 --
Potassium (mg/L) 48 47 231 7.75 29.1 --
Silica(mg/L) 48 48 25.1 459 824 --
Sodium (mg/L) 48 48 16.2 64.1 483 --
Solids, dissolved, residue (mg/L) 48 48 270 544 2,540 500
Sulfate (mg/L) 48 48 16.9 894 603 250
Parameters computed from major-ion concentrations
Hardness (mg/L CaCOg) 48 48 100 300 1,200 120
Salinity (mg/L dissolved solids) 48 48 -- -- -- 11,400-2,100
Sodium adsorption ratio (SAR) 48 48 4 1 16 19
Soluble sodium percentage (SSP) 48 48 8.8 28.8 85.0 160
Nutrients and dissolved organic carbon
Nitrate nitrogen (mg/L) 48 48 0.179 2.98 195 10.0
Nitrite nitrogen (mg/L) 48 1 -- .012 -- 1.0
Ammonia (mg/L) 48 0 -- -- -- --
Ammonia + organic nitrogen (mg/L) 48 13 A1 A3 31 --
Phosphorus (mg/L) 48 12 .007 00% .047 --
Orthophosphate (mg/L) 48 2 .025 -- .038 --
Dissolved organic carbon (mg/L) 47 38 .37 1.0 34 --
Trace elements
Aluminum (ug/L) 47 1 -- 6 -- 50-200
Antimony (ug/L) 47 0 -- -- -- 6.0
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Table 2. Statistical summary of well properties and constituents in water sampled from primarily domestic wells
screened in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

No No. of Measurement or detection . Rublic
Property or constituent of measure- ini i drinking-water
perty ments or Mini- Median Maxi- standard or
samples  yotections mum mum guideline
Trace elements—Continued
Arsenic (ug/L) 47 47 17 6.5 107 10
Barium (ug/L) 47 47 241 62.5 382 200
Beryllium (ug/L) 47 0 -- -- -- 4.0
Boron (ug/L) 47 47 73 231 1,630 600
Cadmium (ug/L) 47 1 -- 22 -- 5.0
Chromium (ug/L) 47 1 -- 49 -- 100
Cobalt (ug/L) 47 47 .03 .09 .79 --
Copper (ug/L) 47 45 .03 14 15.6 1,000
Iron (ug/L) 48 1 -- 60 -- 300
Lead (ug/L) 47 12 .26 .39 4.55 15
Lithium (ug/L) 47 47 26.4 91.3 576 --
Manganese (ug/L) 47 14 6 3.45 671 50
Molybdenum (ug/L) 47 47 5 4.7 46.4 40
Nickel (ug/L) 47 5 42 .70 219 100
Selenium (ug/L) 47 47 6 62 38.7 50
Silver (ug/L) 47 0 -- -- -- 100
Strontium (ug/L) 47 47 565 1,460 9,340 4,000
Thallium (ug/L) 47 0 -- -- -- 20
Uranium (ug/L) 47 47 49 6.92 18.2 30
Vanadium (ug/L) 47 47 94 37.2 190 --
Zinc (ng/L) 47 42 2 9.5 251 5,000
Radionuclides
Radon-222 (pCi/L) 46 46 202 428 1,440 2300
Tritium (pCi/L) 16 2 3.2 -- 6.1 --
Detected pesticide compounds
Atrazine (ug/L) 48 5 .011 .012 115 3
Deethylatrazine (ug/L) 48 4 .037 118 234 --
2-Hydroxyatrazine (ug/L) 48 1 -- .012 -- --
Deethyldeisopropy! atrazine (ug/L) 48 1 -- .02 -- --
Deisopropylatrazine (ug/L) 48 1 -- .06 -- --
Dacthal mono-acid (ug/L) 48 1 -- .04 -- --
Dicamba (ug/L) 48 1 -- .02 -- --
Malathion (ug/L) 48 1 -- .029 -- 100
Detected volatile organic compounds
Trichloromethane (chloroform, pug/L) 47 4 .05 .08 151 80
Tetrachloroethene (PCE, ug/L) 47 1 -- 5 -- 5.0
Tetrahydrofuran (ug/L) 47 1 -- 3 -- --
Methylethylketone (ug/L) 47 1 -- 10 -- --

1 standard or guideline applies to agriculture.

2 Proposed public drinking-water standard.
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The pH of water samples was within the USEPA
SMCL range of 6.5to 8.5 standard units. The pH meas-
urements ranged from 6.7 to 7.7, in the neutral or near
neutral range.

Turbidity isameasure of the clarity of water. Itis
desirable to have turbidity less than 5.0 nephelometric
turbidity units (NTU) in public drinking water. Turbid-
ity ranged from 0.04 to 158 NTU, with amedian of
0.26 NTU. Inthesouthern High Plains, turbidity greater
than 5.0 NTU probably results from sand, silt, or clay
particlesin water or from the presence of organic mat-
ter. Five samples had turbidity equal to or greater than
5.0NTU.

Water samples from nearly all of the wells were
oxygenated; that is, dissolved oxygen concentrations
werelarger than 1 mg/L. Therangein dissolved oxygen
concentrations was 0.4 to 9.3 mg/L, with amedian of
5.4 mg/L. Four water samples had dissolved oxygen
concentrations of lessthan 1.0 mg/L. Sulfide was meas-
ured in three of the four water samples that had small
dissolved oxygen concentrations, indicating reducing
conditions might exist in afew of the wells that were
sampled. Reducing conditions might allow the forma-
tion of compounds such as ammonia or hydrogen sul-
fideif certain constituents (for example, nitrogen and
sulfur) are present in the water.

Alkalinity, reported as milligrams per liter of cal-
cium carbonate, isameasure of dissolved carbonate and
bicarbonate ions and is a measure of the capacity of
water to react with and neutralize acid (Hem, 1985).
Alkalinity in water samples ranged from 150 to 542
mg/L, with amedian of 234 mg/L. Water with large
akalinity might have ataste that is unpleasant. Irriga-
tion water with excessive alkalinity might increase soil
pH, leach organic matter, decrease soil permeability,
and impair plant growth.

Dissolved Solids and Major lons

In this study, 60 percent of the samples from the
southern High Plains aguifer had water analyses that
were large (greater than 500 mg/L) in dissolved solids.
Water samples were variable in magjor ion composition
and in large part reflect the mineral composition of
rocks and sediments that compose the aquifer. The tri-
linear diagram shown in figure 6 is used to identify and
classify water types. In general, water samples from the
northern part of the study area (approximate northern
boundaries of Cochran, Crosby, Hockley, and L ubbock
Counties; north of latitude 33°50") are calcium magne-

sium bicarbonate waters, and water samples from the
southern part of the study area (approximately south of
latitude 33°50") are calcium magnesium bicarbonate
chloride sulfate waters, although both water types can
be found in both regions. This latitude roughly corre-
sponds to the northern extent of older Cretaceous sedi-
ments present in the subsurface, which might be a
source of increased dissolved solids and trace elements.

Dissolved solids are an important indicator of the
suitability of water for drinking, irrigation, and indus-
trial use. Although drinking water containing more than
500 mg/L (USEPA SMCL) dissolved solids is estheti-
cally undesirable, such water is used in many areas
where less mineralized water is not available. Concen-
trations of measured dissolved solids in water samples
ranged from 270 to 2,540 mg/L (appendix 2). The
median dissolved solids concentration among 48 sam-
pleswas 544 mg/L, with concentrations in 29 samples
equal to 500 mg/L or greater. Figure 7 shows concentra-
tions of measured dissolved solidsdistributed acrossthe
study area. In general, samples with larger dissolved
solids concentrations were from wells in the southern
part of the study area. Dissolved solids concentrations
measured for this study are consistent with those of pre-
vious studies (Nativ, 1988; Ashworth and others, 1991,
Hopkins, 1993). Possible sources of larger dissolved
solids concentrations in the southern part of the study
area are underlying Cretaceous rocks, saline lakes, and
oilfield brines (Nativ, 1988).

Rural domestic water tests often report a constit-
uent called hardness. Hardness has been associated with
the ability of water to remove soap or the presence of
residue left by water (Hem, 1985). Weter that isreferred
to as hard has concentrations larger than 120 mg/L (7
grains per gallon). Hardness, computed from calcium
and magnesium concentrations, ranged from 100 to
1,200 mg/L (equivalents of calcium carbonate), with a
median of 300 mg/L. All but one of the 48 samples had
concentrations larger than 120 mg/L.

Concentrations of chloride and sulfate larger than
250 mg/L, USEPA SMCL for these constituents, might
produce an objectionable taste in drinking water. Large
chloride concentrations might impart a salty taste and
might accel erate the corrosion of metal pipes. Chloride
concentrations ranged from 7.6 to 917 mg/L, and the
median concentration among 48 samples was 66.0
mg/L . Concentrationsin seven sampleswere larger than
250 mg/L. Large sulfate concentrations might impart a
bitter taste and act as a laxative on unaccustomed users
(Hem, 1985). Sulfate concentrations ranged from
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Figure 6. Trilinear diagram showing the relations between concentrations of major ions in water sampled from
primarily domestic wells screened in the southern High Plains aquifer, Texas and New Mexico, 2001.

16.9 to 603 mg/L, and the median was 89.4 mg/L. Con-
centrationsin 11 samples were larger than 250 mg/L.
Fluorideisanother major ion that often is present
in natural waters. Fluoride is desirable for healthy
development of bones and teeth, but in large concen-
trationsit can be detrimental to health. Large exposures
to fluoride might cause lung, skin, and bone damage
(Agency for Toxic Substances and Disease Registry,
2002). Fluoride concentrations ranged from 0.4 to

8.3 mg/L, and the median among 48 samples was

2.4 mg/L. Concentrationsin 14 samples were at |east
2.0mg/L but lessthan 4.0 mg/L; 2.0 mg/L isthe USEPA
SMCL for fluoride. Concentrationsin 16 sampleswere
4.0 mg/L (USEPA MCL) or larger. Figure 8 shows

the distribution of fluoride concentration in samples
collected. Most of the samples that had large fluoride
concentrations were in the southern part of the study
area, but three were in the northeast.
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Figure 7. Dissolved solids concentrations in water sampled from primarily domestic wells screened in the
southern High Plains aquifer, Texas and New Mexico, 2001.

Nutrients and Dissolved Organic Carbon

Nitrogen, phosphorus, and carbon compoundsare
essential to the health of plants and animals. Elevated
concentrations of nutrients (nitrogen compounds in
water), however, can cause health problemsin humans.
A USEPA MCL of 10.0 mg/L nitrate, reported as nitro-
gen, has been established because of potential adverse
health effects on humans, particularly infants. Nitrogen
and phosphorus occur naturally in water, but natural
concentrations can be increased by human activities.
Factors that might affect nitrate concentrationsin
ground water include the proximity of wells to septic
systems, livestock operations, and locations where fer-
tilizers and manure are stored and applied, aswell as

16 Ground-Water Quality of the Southern High Plains Aquifer, Te

intensity of irrigation, amount of precipitation, soil
characteristics, topography, and presence or absence of
impermeabl e layers above the aquifer. After examining
nutrient data from natural settings across the country,
the U.S. Geological Survey (1999) estimated a national
average concentration of naturally occurring nitrate
(sum of nitrate plus nitrite; contribution of nitriteto sum
commonly is negligible) in ground water of 2.0 mg/L,
reported as nitrogen. That study indicated that nitrate
concentrations larger than 2.0 mg/L might be related to
human activities. However, McMahon (2001) suggests
that the background concentration for nitrate in ground
water might be somewhat larger, 2.5 mg/L, for the cen-
tral High Plains aquifer. Using the background nitrate
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Figure 8. Fluoride concentrations in water sampled from primarily domestic wells screened in the southern High

Plains aquifer, Texas and New Mexico, 2001.

concentration reported by McMahon, concentrations
of nitrate in the southern High Plains aquifer less than
2.5 mg/L probably are natural, and concentrations
larger than 2.5 mg/L might result from human activities.
Appendix 3 listsconcentrations of nutrientsand DOC in
sampl es collected during this study.

Thirteen of 48 samples contained anmonia
plus organic nitrogen. Because ammonia, analyzed sep-
arately, was not detected in any samples, all of the nitro-
gen in these samplesisin the form of organic nitrogen,
that is, nitrogen derived from organic matter. Concen-
trations ranged from 0.11 to 0.31 mg/L, with a median
concentration of 0.13 mg/L. Nitrite was measured
in only one sample at avery small concentration of

0.012 mg/L. Nitrate was detected in all samples. Nitrate
concentrations ranged from 0.179 to 19.5 mg/L, with a
median concentration of 2.98 mg/L. Figure 9 showsthe
distribution of nitrate samples collected and the concen-
tration ranges measured. Concentrations in 21 samples
were |ess than a threshold value of 2.5 mg/L; concen-
trations in 21 samples were at least 2.5 mg/L but less
than 10.0 mg/L; and concentrationsin six sampleswere
10 mg/L (USEPA MCL) or larger. Siteswith nitrate
concentrations larger than the threshold value of
2.5 mg/L were located throughout the study area.
Dissolved orthophosphate (reported as phospho-
rus) concentrations for two samples were 0.025 and
0.038 mg/L. Dissolved phosphorus was measured in
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Figure 9. Nitrate concentrations in water sampled from primarily domestic wells screened in the southern High

Plains aquifer, Texas and New Mexico, 2001.

one-fourth (12) of the samples. Concentrations were
small and ranged from 0.007 to 0.047 mg/L, with a
median concentration of 0.0095 mg/L.

Most natural ground waters contain small con-
centrations of DOC. In the absence of organic contami-
nation such as landfill leachate or petroleum spills, the
source of DOC in ground water likely istheresult of the
breakdown of organic matter in soil. If present in large
enough quantities, organic solutes composing DOC
might form complexes that affect trace element solubil-
ity, participate in oxidation-reduction reactions, and
affect physical and chemica properties of solid-liquid
or liquid-gasinterfaces (Hem, 1985). No drinking-water
standard has been established for DOC. Dissolved

organic carbon was detected in 38 of 47 samples ana-
lyzed, and concentrations ranged from about 0.37 to
3.4 mg/L, with amedian of 1.0 mg/L.

Compounds contai ning nitrogen and phosphorus,
such as synthetic fertilizers and manure, commonly are
applied to cropland and pastures to stimulate plant
growth and increase yield. Synthetic fertilizersinclude
anhydrous ammonia, ammonium nitrate, urea, and
mono- and diammonium phosphates. Livestock also
produce large quantities of phosphorus- and nitrogen-
rich organic wastes. Other sources of nutrients include
human and industrial waste. In the southern High Plains
the likely sources of elevated nitrate to rural domestic
wells are septic systems, fertilizer, and livestock. Five

18 Ground-Water Quality of the Southern High Plains Aquifer, Texas and New Mexico, 2001



counties with the most livestock in the study area (U.S.
Department of Agriculture, 2002b) are Deaf Smith
(485,000 head), Castro (340,000), Parmer (292,000),
Swisher (143,000), and Hale (105,000). In 1998, about
448 million pounds (Ib) of fertilizer containing nitrogen
was applied to the southern High Plains (D.L. Lorenz,
U.S. Geological Survey, written commun., 1999). Five
counties in the study area where the most nitrogen fer-
tilizer was applied in 1998 were Gaines (about 5.4 mil-
lion Ib), Hale (about 3.8 million Ib), Parmer (about

3.5 million Ib), Terry and Castro (about 3.1 million Ib
each). Assuming nitrogen application rates do not vary
much over time and space, the six samples that had
nitrate concentrationsgreater than 10 mg/L werewidely
distributed in the study area and do not appear to be cor-
related with counties that had the highest nitrogen appli-
cation rates or with counties having the most livestock.

Trace Elements

Most trace elements are essential to living things
in minute quantities; however, very small increasesin
concentrations might cause beneficial amounts to be
exceeded. Generally, trace elements occur naturally in
water in small concentrations (much lessthan 1 mg/L)
and result from water interacting with surrounding geo-
logical deposits. Even though some trace elements are
guite common, they might not be detected in water. For
example, aluminum is one of the most abundant ele-
mentsin rocks, yet it rarely occurs in concentrations
greater than a few hundred micrograms per liter in
natural ground waters (Hem, 1985). In addition to natu-
ral sources, there are anthropogenic sources of trace
elements such asfossil fuels, paintsand corrosion inhib-
itors, construction and plumbing materials, and pesti-
cides, to name a few. Wide natural and anthropogenic
distribution of trace elements creates the possibility for
occurrence, or increased occurrence, of some trace ele-
mentsin water. Except for selenium, the 23 trace ele-
ments analyzed in 47 water samples were metals and
metalloids (appendix 4).

Trace elements detected in all 47 of the samples
were arsenic, barium, boron, cobalt, lithium, molyb-
denum, selenium, strontium, uranium, and vanadium.
Copper was detected in 45 samples, zinc in 42 samples,
manganese in 14 samples, and lead in 12 samples.
Nickel was detected in five samples, and aluminum,
cadmium, chromium, and iron were detected once each.
Antimony, beryllium, silver, and thallium were not
detected in any samples.

Measured concentrations of trace elements
were quite variable (appendix 4 and table 2) and less
than established public drinking-water standards or
guidelines for most elements. Public drinking-water
standards or guidelines have not been established for
cobalt, lithium, and vanadium. Figure 5 shows the con-
centrations of selected trace elements relative to public
drinking-water standards or guidelines. Eight samples
had strontium concentrationsequal to or greater thanthe
non-enforceable USEPA HA or MCLG of 4,000 micro-
grams per liter (ug/L); five samples had boron concen-
trations larger than the USEPA HA of 600 pg/L, and
four samples had manganese concentrations larger than
the USEPA HA of 50 ug/L. Fourteen arsenic samples
al so exceeded the new (2002) USEPA MCL of 10 ug/L.
Potential health effects from excessive arsenic con-
centrations in drinking water include cardiovascular
disease, diabetes, anemia, and an increased risk of can-
cer (U.S. Environmental Protection Agency, 2000).
Arsenic can occur naturally in rocks, particularly sul-
fides, and is associated with iron oxides on mineral sur-
faces. Anthropogenic sources of arsenic in the study
areainclude wood preservatives, pesticides, feed addi-
tives for poultry and swine, and petroleum products
(Welch and others, 2000). In the southern High Plains,
arsenic concentrations ranged from 1.7 to 107 pg/L,
with amedian concentration of 6.5 ug/L. All 14 samples
that had concentrations larger than the USEPA MCL
were collected in the southern part of the study area
(fig. 10). Although it has been suggested that the source
of arsenicin the southern High Plains might be pesticide
applications (Hudak, 2000), other sources are possible.
In the study area, other factorsthat might affect the con-
centration of arsenic include subsurface geology, for
example dark, organic-rich Cretaceous shale or volca-
nic ash; shallow saline lakes with large evaporation
rates, and oilfield brines (A.H. Welch, U.S. Geological
Survey, ora commun., 2002).

Radon

Radon is a colorless, odorless, radioactive gas
that forms naturally from radioactive decay of uranium
in rocks (Alley, 1993). Ground water in contact with
rocks that contain uranium might contain elevated con-
centrations of radon. Radon dissolved in water gener-
aly poses asmaller heath risk than radon in indoor air,
which has been linked to lung cancer in humans (U.S.
Environmental Protection Agency, 1999). About 1 to 2
percent of radon inindoor air might comefrom drinking
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Figure 10. Arsenic concentrations in water sampled from primarily domestic wells screened in the southern High

Plains aquifer, Texas and New Mexico, 2001.

water. The USEPA has proposed two standards for
radon in public drinking water: an MCL of 300 picocu-
ries per liter (pCi/L) and an alternative MCL of 4,000
pCi/L when there is a mitigation program, usually for
public supply wells, to address radon risksin indoor air.
Radon was detected in all 46 samples analyzed, and
concentrations (technically, “radioactivities’) ranged
from 202 to 1,440 pCi/L (appendix 5), with amedian of
428 pCi/L (table 2). Thirty-six samples had radon con-
centrations greater than the lower proposed standard
(fig. 5), and these samples were widely distributed over
the study area (fig. 11). No concentration exceeded the
higher proposed standard of 4,000 pCi/L. Similar obser-

20

vations of radon occurrencein the southern High Plains
aquifer were made by Hughes (1994).

Pesticide Compounds

The widespread use of pesticides since World
War 11 in all landscape settings creates the potential for
movement of pesticides and their breakdown products
into ground water. In sufficiently large concentrations
or prolonged exposure, pesticides can cause health
problems that include kidney and nerve damage and
cancer (U.S. Environmental Protection Agency, 1989).
One-hundred six pesticide compounds from classes of
herbicides, insecticides, and fungicides that include

Ground-Water Quality of the Southern High Plains Aquifer, Texas and New Mexico, 2001
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Figure 11. Radon concentrations in water sampled from primarily domestic wells screened in the southern High

Plains aquifer, Texas and New Mexico, 2001.

triazines, organophosphorus compounds, organochlo-
rines, and carbamates, among others, were analyzed.
Pesticide compounds were detected in less than
20 percent (eight) of the samples (appendix 6). Five
samples with detections were from sitesin the northern
part of the study area, and three sampleswith detections
were from sites in the southern part (fig. 12). All detec-
tions were at very small concentrations of less than
0.24 ug/L. Of the 106 pesticide compounds analyzed,
eight were detected: atrazine and four atrazine break-
down products, dacthal mono-acid (breakdown product
of dacthal), dicamba, and malathion. Malathion is an
insecticide, and the others are herbicides. Two samples
contained three pesticides, three samples contained two

pesticides, and three samples contained one pesticide.
Atrazine and deethylatrazine were the most frequently
detected compounds, at five and four detections, respec-
tively. Concentrations ranged from 0.011 to 0.115 pg/L
for atrazine and from 0.037 to 0.234 pg/L for deethyl-
atrazine. Additional atrazine breakdown products
detected in one sample each were deethyldeisopropy|-
atrazine (0.02 ug/L), deisopropylatrazine (0.06 pug/L),
and 2-hydroxyatrazine (0.012 pug/L). The concentra-
tions of other pesticides detected were 0.04 pug/L
dacthal mono-acid (breakdown product), 0.02 ug/L
dicamba, and 0.029 pg/L malathion. Concentrations of
atrazine were substantially |ess than the USEPA MCL
of 3.0 ug/L. MCLs have not been established for the
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Figure 12. Pesticide analysis results in water sampled from primarily domestic wells screened in the southern

High Plains aquifer, Texas and New Mexico, 2001.

other pesticide compounds detected in this study.
Evaluation of QC data indicates that actual concentra-
tion probably was considerably less than the reported
concentration for 2-hydroxyatrazine. Actual concen-
trations of atrazine, deisopropylatrazine, and deethyl-
deisopropylatrazine probably were less than reported
concentrations. Actual concentrations of dactha mono-
acid and dicamba probably were the same as reported
concentrations. Actual concentrations of deethylatra-
zine and malathion probably were more than reported
concentrations.

In 1992 in the southern High Plains, atrazine was
the most abundantly applied pesticide at 914,765 Ib,
weighted to the percent of county within the study area
(G.P. Thelin, U.S. Geological Survey, written commun.,
1998). Atrazineisclassified asarestricted use pesticide

(Extension Toxicology Network, 1996). The other pes-
ticides detected are classified as general use pesticides.
Atrazine and dicamba are used on corn and sorghum.
The pesticides detected have been available for home
and garden use as well asfor agricultural use (Barbash
and Resek, 1996).

Nationally, some of the most commonly detected
pesticide compounds in ground water are atrazine and
deethylatrazine (U.S. Geological Survey, 1999), similar
to findingsin the southern High Plains. For comparison,
pesticides have been found in one-third of water sam-
ples collected from 68 major aquifers studied by
NAWQA across the Nation, regardless of landscape
(Gilliom, 2001). Other pesticides that have been
frequently detected nationally are metolachlor, prome-
ton, and simazine. Metolachlor was one of the most

22 Ground-Water Quality of the Southern High Plains Aquifer, Texas and New Mexico, 2001
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frequently used pesticidesin the southern High Plainsin
1992, yet it was not detected in this study. The percent-
age of detectionsand small concentrations of pesticides
measured in the southern High Plains water samples,
particularly atrazine and deethylatrazine, are similar to
national findings (K.A. Skach, U.S. Geological Survey,
written commun., 2002). Figure 13 shows that three

of the five concentrations of atrazine detected in the
southern High Plains are within the middl e 50th percen-
tile of the national range of concentrations measured by
the USGS. However, deethylatrazine concentrations
were above the 75th percentile of the national range.
Although samples for both pesticides have concentra
tions larger than the 75th percentile, concentrations are
much smaller than the maximum detected concentra-
tionsfor these same pesticidesin major aquifers studied
by NAWQA across the Nation.

Volatile Organic Compounds

VOCs are agroup of relatively low molecular
weight hydrocarbons that have high aqueous solubility
and might be resistant to degradation. VOCs are ubiqui-
tous; they are by-products or componentsin the pro-
duction of fuels, lubricants, food, drugs, paints and
varnishes, deodorants, pesticides, fumigants, refriger-
ants, glues and adhesives, rubber, cleaning agents,
degreasers, disinfectants, dyes, perfumes, and many

other materials. Some VOCs might occur naturally. The
presence of one or more VOCs in ground water might
pose a health concern. In sufficiently large concentra
tions or prolonged exposure, VOCs can cause health
problems that include liver, kidney, and nerve damage
and cancer (U.S. Environmental Protection Agency,
2000).

Water samples from 47 of the 48 wells sampled
in the southern High Plains agquifer were analyzed for
85 VOCs (appendix 7). Of the 85 VOCs analyzed, four
VOCs were detected in six water samples. There were
four detectionsof trichloromethane (chloroform) (range
0.051t0 1.51 pg/L) and one detection each of tetrachloro-
ethene (PCE) (0.5 pg/L), tetrahydrofuran (3 pg/L), and
methylethylketone (10 pg/L). One sample contained
both tetrahydrofuran and methylethylketone. Trichloro-
methane is one of four trihalomethane (THM) com-
pounds that form when chlorine disinfection products
react with naturally occurring organic and inorganic
matter in water. The current (2002) public drinking-
water standard for THMs in ground water is 100 pg/L.
Tetrachloroetheneis asolvent that commonly isused in
the dry cleaning industry or to remove organic residues
(Agency for Toxic Substances and Disease Registry,
2002). Tetrachloroethene can be leached from vinyl
products such as polyvinyl chloride (PVC) pipe that
commonly is used in the construction of ground-water
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wells. The USEPA MCL for tetrachloroetheneis

5.0 ug/L. Tetrahydrofuran and methylethylketone are
in many household products such as lacquers, glues,
varnishes, and paint remover. The suggested USEPA
lifetime drinking water equivalent level for methyl-
ethylketone is 20 mg/L. Trichloromethane detected in
this study might have come from disinfection or from
leaking septic systems, common sources of this com-
pound in rural domestic water samples (Moran and oth-
ers, 2002). The other three compounds detected might
have resulted from desorption or leaching from PVC
pipe or glue used for construction and plumbing of
wells.

Tetrachloroethene and trichloromethane are
two of the most frequently detected VOCsin USGS
NAWQA aquifer studies across the Nation (Moran
and others, 2002). Compounds detected did not exceed
public drinking-water standards or guidelines. Evalua-
tion of QC data indicates that actual concentrations of
trichloromethane, tetrachl oroethene, and tetrahydro-
furan probably are nearly the same as reported concen-
trations. Methylethylketone was not evaluated. In the
absence of QC datafor methylethylketone, the assump-
tion isthat the actual concentration is the same as the
measured concentration.

Tritium

About one-third of the water samples showed no
evidence (nitrate concentration larger than the threshold
value of 2.5 mg/L or pesticide detection) of recent
(less than about 50 years) ground water. Tritium was
analyzed in these samples to indicate relative age of
ground water (appendix 5). Tritium is aradioactive iso-
tope of hydrogen and existsnaturally inthe environment
in small concentrations. Tritium concentrationsin the
atmosphere increased during atmospheric nuclear tests
of the 1950s and early 1960s. Since 1964, nuclear tests
have been conducted underground, and anthropogenic
tritium no longer has been added to the atmosphere.
Tritium in the atmosphere travels with precipitation
that falls on the land surface. In the southern High
Plains, most precipitation evaporates, but some might
percol ate below theland surfaceto recharge the aquifer.
Anthropogenically increased concentrations of tritium
frequently have been used as an indicator of recently
recharged ground water, although this application is
rapidly waning as the radioactive tritium molecules
decay through time. At the time of sampling, tritium
concentrations in ground water that were greater than

1.6 pCi/L in the southern High Plains indicate that at
least some of the ground water sampled was recharged
within about the last 50 years. Two of the 16 samples
analyzed contained measurable tritium, 3.2 and 6.1
pCi/L (table 2), which indicates that some fraction of
water sampled at these two sitesis recently recharged
ground water.

Figure 14 illustrates locations of siteswith one or
more indicators of young ground water, as indicated by
nitrate concentration larger than 2.5 mg/L, detection of
pesticide, or tritium concentration larger than 1.6 pCi/L.
These indicators provide evidence that at |east some of
the water that was sampled has come in contact with a
constituent that has been introduced to the land surface
in about the last 50 years. About 70 percent (33) of the
water samples contained at |east oneindicator of young
age; those sites were distributed throughout the study
area. Four sites had two indicators of young ground
water, nitrate concentration larger than 2.5 mg/L and at
least one pesticide detection.

WATER-QUALITY DATA FOR
AGRICULTURAL USES

The primary focus of thisreport is to present
chemical datain the context of drinking-water quality;
however, the data also can be evaluated with regard to
agricultural applications. Water-quality information
collected for this study also can be useful to farmers
near these sampling sites. Bruce and Oelsner (2001)
demonstrated that naturally occurring inorganic constit-
uents, mgjor ions and trace elements, in small-capacity
domesticwellsdrilled into theHigh Plainsaquifer inthe
central High Plains occur at similar concentrationsin
nearby large-capacity public supply wells. Given the
similarity in construction between public supply wells
and irrigation wells in the southern High Plains, inor-
ganic water-quality constituents from the domestic
wells probably are similar in concentration to those of
nearby irrigation wellsthat are screened in the same
interval of the southern High Plains aquifer. In such
cases, chemical information from the samples of this
study might be used to infer quality of water used for
irrigation.

Knowing salinity of the water isimportant in
irrigation because excess salts can be harmful to crops,
especialy salt-sensitive crops. Also, excessive dis-
solved solids, particularly those that contribute to
hardness, can clog emitters used in micro-irrigation
equipment. Risks can be overcome through proper
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Figure 14. Location of sites with one or more indicators of young (approximately less than 50 years) ground water
determined from water samples collected from primarily domestic wells screened in the southern High Plains

aquifer, Texas and New Mexico, 2001.

maintenance, but knowing the risk isimportant for
determining proper action. Salinity can beinferred from
either specific conductance or dissolved solids concen-
tration data. For example, conductance larger than
2,000 to 3,000 uS/cm, or dissolved solids greater than
1,400 to 2,100 mg/L (parts per million), is considered
excessive for most crops (Quiring and Pennington,
1989; Fipps, 1996). Dissolved solids concentrations of
four samples were greater than 1,400 mg/L (appendix
2). Water-quality data also can be examined to identify
possible sources of salinity. Nativ (1988) reported pos-

sible sources of salinity to the southern High Plains
aquifer are underlying Cretaceous and Permian sedi-
ments, saline lakes, and oilfield brines.

Parameters, such as sodium adsorption ratio
(SAR) and soluble sodium percentage (SSP), can be
computed from major ion data (appendix 2). Table 2
lists the ranges for these computed values. SAR is
an indicator of therelative risk that a soil might
become sodic (increase in sodium concentration) and
is computed as the ratio of sodium concentration to
the sum of calcium and magnesium concentrations
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(concentrations, in milliequivalents per liter). At high
concentrations relative to calcium and magnesium,
sodium adsorbed to soil particles might contribute to
dispersion of soil aggregates. This dispersion breaks
down soil structure and can make soil less permeableto
water. Although sodium doesnot harm plantsdirectly, it
can reduce the amount of water available to crops. A
SAR larger than 9 for irrigation water increases the risk
of high soil SAR (greater than 13). Computed SARs (in
water) ranged from 0.4 to 16, and the median was 1.
One sample had a SAR larger than 9. SSP also is used
to evaluate sodium hazard. SSP is the ratio of sodium
concentration to the sum of cation concentrations (in
milliequivalents per liter), multiplied by 100. Water
with SSP larger than 60 might result in increased
sodium concentration in soil (Fipps, 1996). Computed
SSPs ranged from 8.8 to 85.0, with a median of 28.8.
SSPs were larger than 60 in two samples.

Some constituents might be important micro-
nutrients for crops, particularly sodium, chloride, and
boron (Fipps, 1996). However, toxicity can bearisk
for crops when constituent concentrations are large or
increase over time. Major ion and trace element concen-
trations (appendixes 2, 4) can be examined with regard
to specific crop and livestock needs. For example boron
istoxic to peanuts at concentrations greater than 670
ung/L. Boron concentrations were larger than 670 pg/L
infour samples (appendix 4). Selenium istoxic to some
plants at concentrations greater than 20 ug/L. Selenium
concentrations were larger than 20 pug/L in six samples.
Sites where water quality might be of concern to agri-
cultural interests are in the southern part of the study
area. These data also might be evaluated with regard to
livestock needsif livestock consumewater from nearby
wells completed in the same interval of the aquifer or if
they consume vegetation irrigated with such waters.

SUMMARY

In the southern High Plains, water-quality
information likely will become increasingly important
as water levels decline. Knowledge of the quality of
water resourcesisimportant because of implicationsfor
human and agricultural health in the region. Water-
quality information, such as data generated by this
study, can be useful for rural homeownersin determin-
ing what course of action to take, if any, regarding
ground water used for domestic supply. Water-quality
information also can be used to make decisions about
agricultural practices.

In 2001, the USGS NAWQA Program collected
water samplesfrom 48 wellsin the southern High Plains
as part of alarger scientific effort to broadly character-
ize and understand factors affecting water quality of the
High Plainsaquifer acrossthe entire High Plains. Water
samples were collected primarily from domestic wells
in Texas and eastern New Mexico. Depths of wells sam-
pled ranged from 100 to 500 ft, with a median depth of
201 ft. Depths to water ranged from 34 to 445 ft below
land surface, with a median depth of 134 ft.

Concentrations of dissolved solids, a measure of
the sum of dissolved ions, were larger than the esthetic
public drinking-water guideline of 500 mg/L in 29 of 48
sampl es distributed throughout the study area. Calcium
and magnesium ion concentrati ons contributed substan-
tially to hardness of water. All but one of the samples
were categorized as hard, that is, having concentrations
larger than 120 mg/L, summed as calcium carbonate.
Chloride and sulfate concentrations were greater than
the esthetic public drinking-water guideline of 250
mg/L in seven and 11 samples, respectively. Fluoride
concentrations in 14 samples were at least 2 mg/L, the
esthetic public drinking-water guideline, but less than
4 mg/L; concentrationsin 16 sampleswere 4 mg/L, the
public drinking-water standard, or larger. M ost samples
in which concentrations were larger than 4 mg/L were
in the southern part of the study area; three samples
were in the northeast.

Nitrate was detected in all samples. Nitrate was
detected at concentrations larger than athreshold level
of 2.5 mg/L in 27 of 48 samples; nitrate concentrations
in six of the 27 samples were larger than the public
drinking-water standard of 10 mg/L. Sites with nitrate
concentrations larger than 2.5 mg/L were distributed
throughout the study area.

Arsenic was detected in all 47 samples, and 14
samples had concentrations that were larger than the
new (2002) public drinking-water standard of 10 pug/L.
Strontium, boron, and manganese concentrations were
greater than their respective drinking-water standard in
eight, five, and four samples, respectively.

Radon was detected in all 46 samples, and con-
centrationsin 36 sampleswere larger than the proposed
public drinking-water standard of 300 pCi/L. Samples
with radon concentrationslarger than the proposed stan-
dard were from sites throughout the study area.

Eight pesticide compounds (pesticides and
their breakdown products) were detected at small con-
centrations (lessthan 0.24 ug/L) in 8 of 48 samples.
Five samples with detections were from sitesin the
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northern part of the study area, and three samples
with detections were from sites in the southern part.
The most frequently detected pesticides were atrazine
and atrazine breakdown products. Other pesticides
detected once each were dacthal mono-acid, dicamba,
and malathion. Evaluation of QC data for these low-
level measurementsindicatesthat actual concentrations
probably were considerably less than reported con-
centrations for 2-hydroxyatrazine; about the same as
reported concentrations for dacthal mono-acid and
dicamba; somewhat |ess than reported concentrations
for atrazine, deisopropylatrazine, and deethyldeisopro-
pylatrazine; and more than reported concentrations for
deethylatrazine and malathion. Although pesticides
were detected in less than 20 percent of the samples
collected in this study, both frequency of detection and
range in concentrations are similar to observations
made by USGS NAWQA aquifer studies conducted
across the Nation, regardless of landscape.

Four of 85 VOCs analyzed—trichloromethane
(chloroform), tetrachloroethene (PCE), tetrahydrofu-
ran, and methylethylketone—were detected at small
concentrations in six water samples. Sources of VOCs
probably were disinfection, leaking septic systems, or
PV C pipe or glue.

Natural and anthropogenic factors contribute to
observed water quality. Anthropogenic indicators of
young ground-water age—pesticide detection or tritium
or nitrate concentrations greater than threshold levels—
were identified in about 70 percent (33) of the water
samples, and sitesweredistributed throughout the study
area.

Water-quality data were evaluated in the context
of agricultural uses. SARs were computed, and one
sample had a SAR that might be harmful to soils and
crops. SSPsin two samples might be harmful to soils
and therefore harmful to crops. Boron concentrationsin
four samples and selenium concentrations in six sam-
ples might be harmful to crops. All sites where water
quality might be of concern to agricultural interests are
in the southern part of the study area.
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Appendix 1. Site location and well information for primarily domestic wells screened in the southern High Plains

aquifer that were sampled for water quality, Texas and New Mexico, 2001

[ft, feet; PVC, polyvinyl chloride]

. Total Depthto  Length t?\?vF:tZr
State . . Date Casing depth top of of below
State County Latitude Longitude ) mate- screened screened
well no. drilled . of well ~. ) land
rial interval interval
(ft) (M) (M) surface
(ft)
NMO3N.36E.28.411 N. Mex. Curry 34°27'18" 103°10'08" 05/11/1992 PVC 430 410 20 360
NMO5N.34E.36.244 N. Mex. Curry 34°36'42" 103°17'10" 10/02/1991 Sted 500 4380 20 445
NM13S.38E.14.3333A N.Mex. Lea 33°11'06" 103°04'32" 05/23/2001 PVC 170 130 40 117
NM15S.38E.14.211 N.Mex. Lea 33°01'26" 103°04'01" 10/15/1982 Stedl 142 130 12 90.4
NMO1N.36E.21.233 N. Mex. Roosevelt 34°17'46" 103°10'05" 04/12/1978 PVC 354 336 18 288
NMO02S.36E.17.231 N. Mex. Roosevelt 34°08'13" 103°11'14" 08/25/1997 PVC 140 120 20 98.0
AB-27-29-905 Tex. Andrews 32°30'65" 102°23'28" 08/17/1998 PVC 190 170 20 129
AR-25-08-603 Tex. Bailey 33°57'27" 103°00'01" 06/27/1978 PVC 197 137 60 124
BL-11-38-925 Tex. Briscoe 34°24'19" 101°15'43" 10/16/1992 Stedl 200 14 186 139
DD-10-30-803 Tex. Castro 34°30'39" 102°18'07" 06/30/1993 PVC 398 358 40 323
DP-24-19-405 Tex. Cochran 33°42'21"  102°44'30"  04/25/2000 PVC 218 158 60 168
DP-24-20-705 Tex. Cochran 33°39'29" 102°37'00" 03/25/2000 PVC 195 155 40 164
HK-23-14-404 Tex. Croshy 33°47'59" 101°21'55" 02/27/1998 PVC 351 311 40 269
HK-23-29-104 Tex. Croshy 33°36'03" 101°28'08" 09/23/1993 PVC 300 200 100 120
HS-28-09-808 Tex. Dawson 32°45'51" 101°57'07" 04/23/1975 PVC 190 140 50 81.6
HS-28-27-411 Tex. Dawson 32°33'39" 101°44'43" 09/24/2000 PVC 175 95 80 82.0
HT-10-13-345 Tex. Deaf Smith 34°51'56" 102°23'28" 09/16/1981 Sted 325 260 65 200
HT-10-13-640 Tex. Deaf Smith 34°48'04" 102°2350" 08/04/1989 PVC 350 280 70 207
JW-23-08-101 Tex. Floyd 33°57'50" 101°06'52" 05/23/1978 PVC 330 290 40 288
KD-26-24-203 Tex. Gaines 32°43'57" 103°03'29" 12/23/1996 PVC 202 182 20 106
KD-27-01-807 Tex. Gaines 32°55'00" 102°57'02" 10/29/1997 PVC 218 198 20 152
KD-27-19-518 Tex. Gaines 32°41'63" 102°40'55" 03/05/1998 PVC 193 153 40 126
KD-27-30-103 Tex. Gaines 32°36'52" 102°20'21" 04/20/1989 PVC 100 80 20 39.6
KY-11-43-805 Tex. Hale 34°16'45" 101°41'31" 09/26/1991 PVC 278 245 33 233
KY-11-49-207 Tex. Hale 34°12'49" 101°57'04" 05/17/1992 PVC 292 252 40 228
KY-23-03-904 Tex. Hale 33°52'31" 101°38'12" 02/07/1989 Sted 265 205 60 245
KY-23-10-304 Tex. Hale 33°50'35" 101°46'57" 04/06/1996 PVC 336 196 100 185
PB—28-37-307 Tex. Howard 32°29'04" 101°22'35" 04/08/1989 PVC 100 60 40 73.6
RU-10-52-107 Tex. Lamb 34°13'18" 102°35'52" 07/08/1999 PVC 190 130 60 129
RU-10-55-407 Tex. Lamb 34°11'37"  102°14'47"  07/31/1996 PVC 328 268 40 228
SP-23-17-712 Tex. L ubbock 33°38'11" 101°57'34" 08/05/1999 PVC 175 95 80 9.4
SP-23-25-904 Tex. L ubbock 33°30'03" 101°53'10" 08/18/1978 PVC 108 98 10 33.6
SR—23-41-502 Tex. Lynn 33°19'01" 101°55'38" 04/30/1997 PVC 124 84 40 71.6
SY-27-48-611 Tex. Martin 32°18'22" 102°02'18" 10/20/1980 PVC 175 115 60 115
SY—-28-42-707 Tex. Martin 32°15'36" 101°50'43" 02/16/1999 PVC 132 112 20 63.8
SY-28-58-204 Tex. Martin 32°07'29" 101°48'46" 04/27/1990 PVC 165 135 30 106
UH-07-53-228 Tex. Oldham 35°13'26" 102°25'11" 02/11/1987 PVC 325 245 70 219
UR-10-19-506 Tex. Parmer 34°40'02" 102°42'25" 10/02/1998 Sted 497 437 60 268
UR-10-42-204 Tex. Parmer 34°21'03" 102°48'07" 02/26/1998 PVC 368 308 60 254
UY-06-57-824 Tex. Randall 35°00'63" 101°55'15" 07/23/1988 Stedl 315 267 36 106
UY-10-07-631 Tex. Randall 34°57'29" 102°08'50" 06/25/1987 Sted 206 119 87 111
XT-11-44-605 Tex. Swisher 34°19'06" 101°31'39" 08/11/1998 PVC 270 250 20 238
XY -24-45-502 Tex. Terry 33°19'09" 102°26'48" 02/12/1994 PVC 208 168 40 158
XY—-24-47-207 Tex. Terry 33°21'00" 102°11'51" 10/04/1999 PVC 144 104 40 73.3
XY—-24-62-801 Tex. Terry 33°01'16" 102°18'13" 04/16/1996 PVC 175 115 60 145
ZT-24-43-202 Tex. Yoakum 33°21'04" 102°41'48" 07/16/1997 PVC 150 110 40 146
ZT-24-50-602 Tex. Yoakum 33°10'54" 102°47'28" 02/15/1994 PVC 100 80 20 50.3
ZT-25-40-804 Tex. Yoakum 33°23'01" 103°02'44" 09/29/1990 PVC 197 137 60 60.0
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Appendix 2. Field measurements and major ion concentrations in water sampled from primarily domestic wells

screened in the southern High Plains aquifer, Texas and New Mexico, 2001

[ft, feet; uS/cm, microsiemens per centimeter at 25 degrees Celsius; °C, degrees Celsius; NTU, nephelometric turbidity unit;

mg/L, milligrams per liter; --, not measured; <, not detected at this reporting level]

Specific ’ Water - Dissolved Alkalinity, Dissolved
State Sample conductance, PH, field temperature, Tur_bldlty, oxygen, field solids,
well no. date field (SLan”i?gd field (Rﬁlﬂ) field (mglL as residue
(uS/cm) (°C) (mg/L) CaCO3) (mg/L)
NMO3N.36E.28.411 08/24/2001 477 7.6 20.8 0.11 7.5 170 297
NMO5N.34E.36.244 09/23/2001 455 7.6 19.9 13 6.5 217 270
NM13S.38E.14.3333A  09/25/2001 807 74 18.4 .16 5.8 174 536
NM15S.38E.14.211 08/11/2001 1,240 6.7 19.3 .22 4.2 225 774
NMO1N.36E.21.233 09/23/2001 497 7.7 18.7 .56 8.2 187 299
NMO02S.36E.17.231 08/24/2001 729 7.3 21.7 .27 5.6 158 500
AB-27-29-905 08/13/2001 859 7.6 20.2 .04 6.2 234 520
AR-25-08-603 09/22/2001 548 7.6 184 .51 8.7 180 327
BL-11-38-925 08/19/2001 843 7.4 18.2 211 32 298 552
DD-10-30-803 09/21/2001 844 7.3 17.4 43 7.8 170 531
DP-24-19-405 09/24/2001 1,220 74 18.8 .23 4.3 213 806
DP-24-20-705 09/24/2001 1,450 74 18.2 .24 5 237 936
HK—-23-14-404 08/18/2001 785 7.4 20.1 .52 52 306 478
HK-23-29-104 09/18/2001 1,380 7.2 18.3 158 6.4 221 796
HS-28-09-808 08/16/2001 1,920 7.3 19.9 1.76 7.7 228 1,220
HS-28-27-411 08/15/2001 660 6.9 221 751 6.3 316 400
HT-10-13-345 08/21/2001 625 7.4 18.0 4.66 6.0 242 373
HT-10-13-640 09/21/2001 778 7.3 17.4 .38 3.7 235 501
JW-23-08-101 09/18/2001 646 7.3 18.9 .62 4.0 284 376
KD-26-24-203 08/13/2001 559 74 20.7 14 6.0 162 367
KD-27-01-807 08/12/2001 1,460 7.2 21.2 12 32 159 940
KD-27-19-518 08/13/2001 1,570 7.2 19.8 .88 4.7 193 954
KD-27-30-103 08/14/2001 4,090 71 19.3 .28 4.4 271 2,540
KY-11-43-805 08/25/2001 885 7.1 23.7 .38 4 278 558
KY-11-49-207 09/20/2001 553 7.3 18.2 .18 12 268 342
KY-23-03-904 09/19/2001 960 7.3 18.6 1.76 7.3 227 555
KY-23-10-304 09/19/2001 740 7.4 21.6 .94 33 269 448
PB—28-37-307 09/26/2001 1,740 7.2 20.8 .73 9.3 150 1,150
RU-10-52-107 09/22/2001 1,380 7.6 18.1 1.00 4.2 236 892
RU-10-55-407 08/26/2001 767 7.2 194 .24 7 220 453
SP-23-17-712 08/10/2001 1,810 72 19.2 .82 4.2 244 1,170
SP-23-25-904 08/17/2001 893 7.6 19.2 21 52 278 567
SR-23-41-502 08/17/2001 2,200 6.9 19.2 A7 4.6 372 1,570
SY-27-48-611 08/14/2001 3,480 7.0 21.4 .51 57 191 2,040
SY-28-42-707 08/15/2001 1,120 7.2 20.6 6.68 8.0 234 690
SY-28-58-204 09/26/2001 965 74 20.6 .23 8.7 240 614
UH-07-53-228 08/21/2001 576 7.4 17.8 A1 6.6 214 361
UR-10-19-506 08/22/2001 569 7.7 20.0 16.7 19 242 349
UR-10-42-204 08/22/2001 508 7.4 19.1 12 74 192 314
UY-06-57-824 08/20/2001 957 7.1 18.0 .08 24 306 660
UY-10-07-631 08/20/2001 673 7.4 17.5 .08 11 294 453
XT-11-44-605 08/25/2001 636 7.2 18.3 .20 9 280 401
XY —24-45-502 08/07/2001 1,730 71 18.8 14 6.9 241 1,160
XY—-24-47-207 08/16/2001 2,400 7.1 189 .23 15 542 1,550
XY -24-62-801 08/08/2001 1,390 7.3 19.8 13 6.0 232 870
ZT-24-43-202 08/12/2001 847 7.3 19.1 .09 51 256 493
ZT-24-50-602 08/11/2001 1,760 7.4 20.3 .18 6.6 214 776
ZT-25-40-804 09/25/2001 745 7.6 18.2 5.00 59 194 496
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Appendix 2. Field measurements and major ion concentrations in water sampled from primarily domestic wells
screened in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

State Calcium Magnesium  Sodium  Potassium Sulfate SLfJ::Ize, Chloride Fluoride Bromide Silica
well no. (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mglL) (mg/L) (mg/L) (mg/L) (mg/L)
NMO3N.36E.28.411 29.2 21.7 35.9 6.26 31.0 == 214 24 0.11 294
NMO5N.34E.36.244 29.6 18.6 36.7 5.02 191 == 7.6 15 .07 29.0
NM13S.38E.14.3333A 79.1 22.2 54.7 241 134 -- 754 1.8 72 53.4
NM15S.38E.14.211 130 39.9 63.5 3.45 198 -- 120 9 1.02 61.4
NMO1N.36E.21.233 29.7 25.9 313 6.38 46 -- 11.7 2.6 .08 439
NMO02S.36E.17.231 68.1 26.1 33.6 5.88 140 == 325 A4 .35 36.3
AB-27-29-905 30.2 43.9 78.3 7.38 93.9 -- 69.1 7.7 .6 55.1
AR-25-08-603 349 21.0 443 6.46 50.6 - 271 2.3 22 272
BL-11-38-925 334 46.0 72.1 9.86 101 -- 204 4.8 .16 67.0
DD-10-30-803 65.1 53.9 17.6 8.22 101 -- 94.0 17 A7 28.0
DP-24-19-405 75.9 66.1 69.5 7.75 229 -- 136 33 97 48.3
DP-24-20-705 92.6 88.3 64.7 10.8 292 -- 167 2.8 1.09 44.4
HK-23-14-404 321 317 85.4 9.78 55.8 == 255 4.1 A1 41.3
HK-23-29-104 79.4 94.9 29.2 14.2 81.2 == 230 32 1.26 56.5
HS-28-09-808 76.6 130 107 21.9 366 -- 297 8.2 1.84 52.3
HS-28-27-411 97.2 133 16.2 7.88 18.2 -- 15.3 1.0 19 374
HT-10-13-345 38.7 29.7 455 6.00 333 -- 235 18 15 28.1
HT-10-13-640 54.6 42.6 41.0 6.67 729 == 65.0 19 .35 44.2
Jw-23-08-101 34.8 31.6 54.7 8.14 334 -- 16.3 33 a2 451
KD-26-24-203 55.2 18.1 30.2 2.39 57.0 - 320 15 .33 61.7
KD-27-01-807 138 489 80.2 4.01 264 -- 204 14 1.71 57.8
KD-27-19-518 101 86.8 74.4 5.45 234 -- 229 4.3 1.67 59.9
KD-27-30-103 240 145 408 12.8 603 -- 917 50 5.84 75.5
KY-11-43-805 713 447 40.5 8.89 69.7 0.008 67.0 17 .39 55.6
KY-11-49-207 35.8 21.3 515 6.48 16.9 == 10.6 23 .09 41.8
KY-23-03-904 47.2 44.4 68.3 109 455 == 123 26 .85 44.8
KY—-23-10-304 40.3 28.7 78.1 8.54 36.8 -- 60.2 20 .26 40.2
PB-28-37-307 146 46.2 105 7.93 64.3 -- 412 1.6 1.89 457
RU-10-52-107 36.5 57.4 160 21.0 267 -- 141 17 1.07 353
RU-10-55-407 58.8 385 324 7.60 36.3 .008 711 21 .34 32.8
SP-23-17-712 99.8 108 111 18.1 251 -- 339 4.3 2.06 56.4
SP-23-25-904 212 358 119 10.6 92.9 - 50.7 7.0 .25 49.4
SR—23-41-502 18.9 29.4 483 12.8 410 -- 285 6.0 2.02 52.2
SY-27-48-611 233 159 236 14.2 460 -- 749 15 4.87 499
SY-28-42-707 95.7 26.7 87.2 8.51 139 -- 114 18 .78 329
SY-28-58-204 515 37.3 86.6 231 114 -- 90.1 24 .69 53.0
UH-07-53-228 354 20.6 55.4 52 40.7 == 17.5 19 .20 322
UR-10-19-506 20.2 12.3 88.2 4.12 27.3 == 138 19 .07 251
UR-10-42-204 34.0 27.6 28.0 5.74 233 -- 19.8 20 A2 314
UY-06-57-824 61.8 56.7 51.8 7.57 85.9 -- 28.8 52 42 82.4
UY-10-07-631 33.6 43.7 45.8 6.24 51.6 -- 8.6 51 10 76.4
XT-11-44-605 40.5 333 42.0 7.40 25.6 .001 222 28 A2 55.2
XY—-24-45-502 116 93.3 103 17.6 370 -- 209 4.3 1.69 49.4
XY—-24-47-207 70.9 155 211 291 354 - 308 75 1.74 63.5
XY-24-62-801 57.3 82.5 82.1 18.5 196 -- 178 4.1 1.36 45.4
ZT-24-43-202 49.5 439 59.8 <.09 71.8 -- 49.8 4.0 48 44.0
ZT-24-50-602 111 113 197 17.7 318 -- 45.0 8.3 46 51.6
ZT-25-40-804 61.3 28.2 47.9 3.56 122 -- 56.5 18 .53 46.1
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Appendix 3. Nutrients and dissolved organic carbon concentrations in water sampled from primarily domestic
wells screened in the southern High Plains aquifer, Texas and New Mexico, 2001

[In milligrams per liter; <, not detected at this reporting level; --, not measured]

State Sample Nitrite Ni_trite+ Ammonia Am_mor_]ia+ Phosphorus, Phosphate, Carbo_n,
well no. date as N nitrate as N organic nitrogen total ortho organic,
as N as N as P as P dissolved

NMO3N.36E.28.411 08/24/2001 <0.006 1.83 <0.04 <0.1 0.008 <0.02 0.49
NMO5N.34E.36.244 09/23/2001 <.006 231 <.04 <1 <.006 <.02 <.3
NM13S.38E.14.3333A  09/25/2001 <.006 .97 <04 <.1 <.006 <.02 .61
NM15S.38E.14.211 08/11/2001 <.006 11.6 <.04 13 <.006 <.02 14
NMO1N.36E.21.233 09/23/2001 <.006 1.38 <.04 <1 <.006 <.02 37
NMO02S.36E.17.231 08/24/2001 <.006 531 <04 <1 <.006 <.02 12
AB-27-29-905 08/13/2001 <.006 211 <.04 A1 <.006 <.02 <.3
AR-25-08-603 09/22/2001 <.006 371 <.04 <1 <.006 <.02 <.3
BL-11-38-925 08/19/2001 <.006 .621 <04 <1 <.006 <.02 31
DD-10-30-803 09/21/2001 <.006 8.31 <.04 A1 <.006 <.02 1
DP-24-19-405 09/24/2001 <.006 3.02 <.04 <1 <.006 <.02 1.6
DP-24-20-705 09/24/2001 <.006 .301 <04 <1 <.006 <.02 12
HK—-23-14-404 08/18/2001 <.006 .615 <.04 <1 <.006 <.02 44
HK—-23-29-104 09/18/2001 <.006 115 <.04 A1 <.006 <.02 .99
HS-28-09-808 08/16/2001 <.006 5.99 <04 A2 .007 <.02 18
HS-28-27-411 08/15/2001 <.006 257 <.04 <1 <.006 <.02 .58
HT-10-13-345 08/21/2001 <.006 294 <.04 <1 <.006 <.02 44
HT-10-13-640 09/21/2001 <.006 4.83 <04 <1 <.006 <.02 A7
JW-23-08-101 09/18/2001 <.006 937 <04 <1 <.006 <.02 <.3
KD-26-24-203 08/13/2001 <.006 3.03 <.04 <1 <.006 <.02 <.3
KD-27-01-807 08/12/2001 <.006 4.44 <04 <1 <.006 <.02 16
KD-27-19-518 08/13/2001 <.006 8.66 <.04 A1 <.006 <.02 12
KD-27-30-103 08/14/2001 <.006 4.02 <.04 .27 <.006 <.02 34
KY-11-43-805 08/25/2001 .012 2.66 <04 <1 .009 <.02 .78
KY-11-49-207 09/20/2001 <.006 1.18 <.04 <1 <.006 <.02 .65
KY—-23-03-904 09/19/2001 <.006 4.75 <.04 <1 <.006 <.02 .63
KY-23-10-304 09/19/2001 <.006 .578 <04 <1 .031 .025 <3
PB—28-37-307 09/26/2001 <.006 13.7 <04 <1 <.006 <.02 1.0
RU-10-52-107 09/22/2001 <.006 179 <.04 <1 <.006 <.02 <.3
RU-10-55-407 08/26/2001 <.006 7.54 <04 <1 <.006 <.02 Al
SP-23-17-712 08/10/2001 <.006 12.6 <.04 <1 <.006 <.02 .88
SP-23-25-904 08/17/2001 <.006 2.13 <.04 <1 .014 <.02 .83
SR-23-41-502 08/17/2001 <.006 7.97 <.04 A7 .047 .038 2.2
SY-27-48-611 08/14/2001 <.006 19.5 <.04 31 <.006 <.02 3.0
SY-28-42-707 08/15/2001 <.006 7.95 <04 <1 .009 <.02 .58
SY-28-58-204 09/26/2001 <.006 5.99 <04 <1 <.006 <.02 <3
UH-07-53-228 08/21/2001 <.006 4.37 <.04 <1 <.006 <.02 21
UR-10-19-506 08/22/2001 <.006 .995 <.04 <1 <.006 <.02 32
UR-10-42-204 08/22/2001 <.006 244 <04 <1 <.006 <.02 a7
UY-06-57-824 08/20/2001 <.006 13.8 <.04 15 .010 <.02 17
UY-10-07-631 08/20/2001 <.006 .216 <.04 <1 <.006 <.02 .60
XT-11-44-605 08/25/2001 <.006 912 <04 <1 .009 <.02 40
XY —24-45-502 08/07/2001 <.006 8.07 <.04 A1 <.006 <.02 14
XY —24-47-207 08/16/2001 <.006 9.65 <.04 .15 .011 <.02 19
XY—-24-62-801 08/08/2001 <.006 164 <04 <1 <.006 <.02 .93
ZT-24-43-202 08/12/2001 <.006 .686 <.04 <1 .009 <.02 <.3
ZT-24-50-602 08/11/2001 <.006 1.88 <.04 .18 .013 <.02 13
ZT-25-40-804 09/25/2001 <.006 1.68 <04 <1 <.006 <.02 --
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Appendix 4. Trace element concentrations in water sampled from primarily domestic wells screened in the
southern High Plains aquifer, Texas and New Mexico, 2001

[In micrograms per liter, <, less than; E, estimated; --, not measured]

wi}ﬁ\eo. Szr;tzle Arlllslr:qi' Qggy Arsenic  Barium Bﬁlr?;”' Boron rﬁﬁjdr; %‘Lfﬂ Cobalt  Copper Iron
NMO3N.36E.28.411 08/24/2001 <1 <0.05 34 76.2 <0.06 109 <0.04 <4 0.04 0.9 <10
NMO5N.34E.36.244 09/23/2001 <1 <.05 2.9 83.7 <.06 116 <.04 <4 .04 21 <10
NM13S.38E.14.3333A 09/25/2001 <1 <.2 8.6 374 <.06 154 <.04 <.8 .10 14 <10
NM15S.38E.14.211 08/11/2001 <1 <.2 4.6 57.7 <.06 235 <.04 <.8 18 12 <10
NMO1N.36E.21.233 09/23/2001 <1 <.05 6.8 52.6 <.06 123 <.04 <.8 .04 9 <10
NMO02S.36E.17.231 08/24/2001 <1 <2 4.0 34.1 <.06 80 <.04 <.8 .09 15 <10
AB-27-29-905 08/13/2001 <1 <.2 48.1 39.7 <.06 275 <.2 <4 05 2.2 <10
AR-25-08-603 09/22/2001 <1 <.05 7.1 718 <.06 179 <.04 <4 .05 13 <10
BL-11-38-925 08/19/2001 <1 <2 9.0 349 <.06 604 <.07 <4 .03 22 <10
DD-10-30-803 09/21/2001 <1 <2 2.9 128 <.06 127 <.04 <4 12 13 <10
DP-24-19-405 09/24/2001 <1 <.2 49 29.3 <.06 262 <.04 <4 12 2.8 <30
DP-24-20-705 09/24/2001 <1 <.2 21.3 36.8 <.06 302 <.04 <.8 .70 35 <10
HK—23-14-404 08/18/2001 <1 <.05 9.3 579 <.06 382 <.04 <4 .03 6 <10
HK—23-29-104 09/18/2001 <1 <2 6.5 192 <.06 364 <.04 <4 .16 2.8 <10
HS-28-09-808 08/16/2001 <1 <.2 20.0 30.7 <.06 408 <.07 <4 .19 7.1 <10
HS-28-27-411 08/15/2001 <1 <.2 2.8 382 <.06 151 <.07 <.8 .16 12 <10
HT-10-13-345 08/21/2001 <1 <.05 2.2 811 <.06 183 <.04 <4 .05 4 <10
HT-10-13-640 09/21/2001 <1 <.05 2.8 445 <.06 161 <.04 <4 .09 9 <30
JW-23-08-101 09/18/2001 <1 <.2 7.9 79.4 <.06 255 <.04 <4 .04 8 <10
KD—-26-24-203 08/13/2001 <1 <2 11.4 575 <.06 123 <.2 <.8 .06 <2 <10
KD-27-01-807 08/12/2001 <1 <2 6.5 47.6 <.06 222 <.04 <.8 18 2.7 <30
KD-27-19-518 08/13/2001 <1 <2 13.8 85.1 <.06 293 <.04 <.8 12 12 <10
KD-27-30-103 08/14/2001 <5 <2 131 47.3 <1 675 <.07 <.8 .39 8.2 <30
KY-11-43-805 08/25/2001 <1 <2 43 93.0 <.06 231 .22 <.8 A7 2.2 <10
KY-11-49-207 09/20/2001 <1 <.05 31 98.8 <.06 187 <.04 <4 .05 1.0 <10
KY—-23-03-904 09/19/2001 <1 <2 74 111 <.06 378 <.04 <4 .07 13 <10
KY—-23-10-304 09/19/2001 <1 <.2 6.0 108 <.06 424 <.04 <4 .05 N <10
PB—28-37-307 09/26/2001 <1 <.2 5.6 83.3 <.06 223 <.04 <4 18 14 <10
RU-10-52-107 09/22/2001 <1 <.05 4.7 41.8 <.06 467 <.04 <.8 .16 3.0 <30
RU-10-55-407 08/26/2001 <1 <.05 1.7 157 <.06 152 <.07 <.8 .08 16 <10
SP-23-17-712 08/10/2001 <1 <.2 7.2 87.3 <.06 482 <.04 <.8 12 12 <10
SP-23-25-904 08/17/2001 <1 <.2 11.4 28.1 <.06 443 <2 <.8 .04 2.7 <10
SR-23-41-502 08/17/2001 <1 <2 107 56.7 <.06 1,630 <.2 <4 .09 10 <30
SY-27-48-611 08/14/2001 <2 <2 11.3 24.1 <1 893 <.07 <.8 41 6.0 <30
SY-28-42-707 08/15/2001 <1 <.2 38 63.9 <.06 337 <.07 <.8 15 2.7 <10
SY-28-58-204 09/26/2001 <1 <.2 23.1 35.8 <.06 266 <.04 <4 o7 14 <10
UH-07-53-228 08/21/2001 <1 <2 2.0 80.7 <.06 197 <.04 49 .04 N4 <10
UR-10-19-506 08/22/2001 <1 <.05 1.7 62.5 <.06 189 <.07 <4 .04 3 <30
UR-10-42-204 08/22/2001 <1 <.2 40 169 <.06 122 <.04 <4 04 4 <30
UY-06-57-824 08/20/2001 <5 <2 31 106 <.06 73 <.2 <.8 13 E9 <10
UY-10-07-631 08/20/2001 <1 <2 5.2 55.1 <.06 219 <.07 <.8 .04 9 <30
XT-11-44-605 08/25/2001 <1 <2 4.2 111 <.06 205 <.2 <.8 .05 11 <10
XY —-24-45-502 08/07/2001 -- -- -- -- -- -- -- -- -- -- <10
XY -24-47-207 08/16/2001 <1 <2 11.6 54.7 <.06 963 <.07 <.8 .79 10 <30
XY-24-62-801 08/08/2001 <1 <2 46.9 85.5 <.06 321 <.04 <.8 .30 1 <10
ZT-24-43-202 08/12/2001 <1 <2 12.8 63.3 <.06 217 <.04 <.8 .05 <2 <10
ZT-24-50-602 08/11/2001 <1 <.2 331 36.7 <.06 564 <.07 <4 .16 16 <30
ZT-25-40-804 09/25/2001 6 <2 6.7 26.8 <.06 142 <.04 <.8 14 54 60
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Appendix 4. Trace element concentrations in water sampled from primarily domestic wells screened in the
southern High Plains aquifer, Texas and New Mexico, 2001—Continued

Wif?;eo. Lead Lithium gha/lr?gs_e b("jl/leor:ﬁ_m Nickel ~ Selenium  Silver  Strontium Thallium Uranium Vanadium Zinc
NMO3N.36E.28.411 0.26 52.6 <0.1 4.8 <0.06 21 <1 837 <0.04 6.09 26.0 &
NMO5N.34E.36.244 .73 59.1 <1 1.6 <.06 1.3 <1 834 <.2 5.36 205 251
NM13S.38E.14.3333A  <.08 475 <5 4.6 <3 7.1 <1l 957 <.04 317 48.1 2
NM15S.38E.14.211 <.08 54.2 <5 1.6 <3 7.2 <1 1,450 <.04 9.50 317 2
NMO1N.36E.21.233 <.2 85 <1 35 <.06 14 <1 1,010 <.04 5.84 47.3 19
NMO02S.36E.17.231 <.08 26.4 <1 5 <3 19.2 <1 1,040 <.04 3.58 25.0 7
AB-27-29-905 <.08 994 <5 13.0 <.06 6.6 <1 2,710 <.04 5.93 155 12
AR-25-08-603 <.08 72.9 <1 8.3 <.06 35 <1 964 <.04 2.49 447 3
BL-11-38-925 .34 204 <1 234 <.06 8.6 <1 1,650 <.04 14.9 40.0 7
DD-10-30-803 .33 70.4 <5 25 <.06 53 <1 1,760 <.04 4.86 14.9 107
DP-24-19-405 <.08 129 7.7 25 <.06 24.7 <1 2,410 <.04 6.63 37.6 <1
DP-24-20-705 <.08 154 671 4.6 219 15 <1 3,360 <.2 11.3 40.6 2
HK-23-14-404 44 727 <1 8.3 <.06 6.7 <1 1,070 <.04 11.1 459 133
HK-23-29-104 <.2 162 1.0 31 <.06 133 <1 3,350 <.04 9.39 26.9 49
HS-28-09-808 <.08 226 <5 6.0 <.06 324 <1 6,940 <.04 15.0 82.6 5
HS-28-27-411 .64 40.7 <5 .5 <3 .8 <1 1,100 <.04 131 18.7 114
HT-10-13-345 <.08 65.7 .9 51 <.06 2.8 <1 1,120 <.04 5.89 14.0 70
HT-10-13-640 <.2 123 <1 2.0 <.06 5.7 <1 1,330 <.04 9.83 18.2 56
JwW-23-08-101 <.2 925 <1 8.8 <.06 41 <1 999 <.04 8.48 37.2 21
KD-26-24-203 <.08 323 <1 4.0 <.3 41 <1 597 <.04 212 70.9 <1
KD-27-01-807 75 58.1 <5 21 <3 15.0 <1 1,800 <.04 5.56 38.6 2
KD-27-19-518 <.08 213 <5 4.4 <1 16.0 <1 2,830 <.04 6.92 94.6 15
KD-27-30-103 <2 144 <5 5.0 <3 17.9 <2 5,740 <.2 154 545 5
KY-11-43-805 4.55 105 161 4.2 <.06 84 <1 1,490 <.04 8.39 18.7 243
KY-11-49-207 <.2 80.3 <5 35 <.06 11 <1 831 <.04 6.73 17.8 23
KY-23-03-904 <.2 99.2 .6 6.2 <.06 9.4 <1 1,460 <.04 6.92 29.1 36
KY-23-10-304 <.08 63.6 9 6.4 <.06 1.3 <1 1,160 <.04 911 28.2 <1
PB-28-37-307 <.08 134 <5 15 .70 8.7 <1 4,000 <.04 7.51 29.3 <1
RU-10-52-107 <.08 167 270 10.3 <.06 .8 <1 1,840 <.04 5.13 34.3 10
RU-10-55-407 .26 73.9 <5 4.4 <.06 3.2 <1 1,410 <.04 6.95 12.8 16
SP-23-17-712 <.08 147 <5 47 <3 24.2 <1l 5,310 <.04 18.2 437 2
SP-23-25-904 <.08 834 <5 46.4 <.06 6.2 <1 1,660 <.04 14.3 115 2
SR-23-41-502 <.08 575 <5 15.0 <.06 38.7 <1 1,210 <.2 5.30 170 4
SY—27-48-611 <.2 129 .6 2.9 <3 34.6 <2 9,190 <.08 17.1 49.9 6
SY-28-42-707 <.08 61.9 <5 4.9 <3 8.6 <1 2,030 <2 6.24 18.6 3
SY-28-58-204 <.08 91.3 <5 134 <2 8.7 <1 2,050 <.04 8.55 103 2
UH-07-53-228 <.2 53 <5 33 <.06 7.6 <1 922 <.04 6.11 11.3 18
UR-10-19-506 <.08 44 54 6.1 <3 23 <1 565 <.04 6.20 9.4 89
UR-10-42-204 <.08 60.8 <1 3.6 <.06 2.2 <1 1,080 <.04 6.08 24.6
UY-06-57-824 E.28 576 <5 4.7 43 24 <5 2,090 <.2 12.6 16.6 9
UY-10-07-631 <.2 127 19 5.7 <.06 .6 <1 1,420 <.04 15.1 31.9 34
XT-11-44-605 .28 105 14 5.7 <.06 35 <1 1,130 <.04 5.42 17.2 28
XY—-24-45-502 -- -- -- -- - - - - - - - --
XY—-24-47-207 198 163 <5 9.1 42 15.4 <1 5,530 <2 12.1 92.4 7
XY—-24-62-801 <.08 132 382 4.0 <3 33 <1 9,340 <.04 49 98.5 2
ZT-24-43-202 <.08 159 <5 2.0 1.39 1.9 <1 2,230 <.04 13.7 65.7 <1
ZT-24-50-602 <.2 145 <5 224 <3 209 <1 6,680 <.04 14.8 190 5
ZT-25-40-804 <.2 44.3 5.0 5.2 <.06 53 <1 1,010 <.04 3.53 37.9 75

Appendix 4

37



Appendix 5. Radon and tritium concentrations in water sampled from primarily domestic
wells screened in the southern High Plains aquifer, Texas and New Mexico, 2001

[In picocuries per liter; --, not measured)]

State well no. Sample date Radon-222 Tritium
NMO3N.36E.28.411 08/24/2001 1,440 ==
NMO5N.34E.36.244 09/23/2001 478 <1
NM13S.38E.14.3333A  09/25/2001 229 <1
NM15S.38E.14.211 08/11/2001 427 -
NMO1N.36E.21.233 09/23/2001 320 <1
NMO02S.36E.17.231 08/24/2001 202 ==
AB-27-29-905 08/13/2001 1,040 -
AR-25-08-603 09/22/2001 432 <1
BL-11-38-925 08/19/2001 521 <1
DD-10-30-803 09/21/2001 268 ==
DP-24-19-405 09/24/2001 546 -
DP-24-20-705 09/24/2001 477 -
HK—23-14-404 08/18/2001 406 <1
HK-23-29-104 09/18/2001 296 ==
HS-28-09-808 08/16/2001 249 -
HS-28-27-411 08/15/2001 314 -
HT-10-13-345 08/21/2001 222 <1
HT-10-13-640 09/21/2001 290 ==
JwW-23-08-101 09/18/2001 330 -
KD—-26-24-203 08/13/2001 454 <1
KD-27-01-807 08/12/2001 468 ==
KD—-27-19-518 08/13/2001 336 ==
KD-27-30-103 08/14/2001 641 -
KY-11-43-805 08/25/2001 351 -
KY-11-49-207 09/20/2001 == 3.2
KY—-23-03-904 09/19/2001 771 -
KY-23-10-304 09/19/2001 483 -
PB—28-37-307 09/26/2001 515 -
RU-10-52-107 09/22/2001 385 <1
RU-10-55-407 08/26/2001 797 ==
SP-23-17-712 08/10/2001 407 -
SP-23-25-904 08/17/2001 254 -
SR—23-41-502 08/17/2001 545 ==
SY—-27-48-611 08/14/2001 802 ==
SY-28-42-707 08/15/2001 271 -
SY-28-58-204 09/26/2001 717 -
UH-07-53-228 08/21/2001 418 ==
UR-10-19-506 08/22/2001 219 <1
UR-1042-204 08/22/2001 635 -
UY-06-57-824 08/20/2001 345 -
UY-10-07-631 08/20/2001 806 <1
XT-11-44-605 08/25/2001 439 ==
XY -24-45-502 08/07/2001 389 -
XY-24-47-207 08/16/2001 417 -
XY -24-62-801 08/08/2001 430 <1
ZT-24-43-202 08/12/2001 439 <1
ZT-24-50-602 08/11/2001 534 6.1
ZT-25-40-804 09/25/2001 - <1
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern
High Plains, Texas and New Mexico, 2001

[Other compound name (if applicable) listed below compound name; concentrations are in micrograms per liter, <, less than;

E, estimated]
2,4-D 3 (4-chloro- . ) .
sz;eo' Szr:tgle 24-D  methyl 24-DB p(henyl)—l— é:ﬁ(t)or_ ACIffeIEm_ Alachlor  Aldicarb 'le?llf(;ir: Q}ﬁ;cxéi‘;be
ester methyl urea
NMO3N.36E.28.411 08/24/01 <0.02 <0.009 <0.02 <0.0242 <0.004 <0.01 <0.002 <0.04 <0.02 <0.01
NMO5N.34E.36.244 09/23/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
NM13S.38E.14.3333A 09/25/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
NM15S.38E.14.211 08/11/01 <.02 <.009 <.02 <.0011 <.004 <.01 <.002 <.04 <.02 <.01
NMO1N.36E.21.233 09/23/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
NMO02S.36E.17.231 08/24/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
AB-27-29-905 08/13/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
AR-25-08-603 09/22/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
BL-11-38-925 08/19/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
DD-10-30-803 09/21/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
DP-24-19-405 09/24/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
DP-24-20-705 09/24/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.0004 <.01
HK—-23-14-404 08/18/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
HK-23-29-104 09/18/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
HS-28-09-808 08/16/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
HS-28-27-411 08/15/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
HT-10-13-345 08/21/01 <.02 <.009 <.02 <.0272 <.004 <.01 <.002 <.04 <.02 <.01
HT-10-13-640 09/21/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
JW-23-08-101 09/18/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
KD—-26-24-203 08/13/01 <.02 <.009 <.02 <.0004 <.004 <.01 <.002 <.04 <.02 <.01
KD-27-01-807 08/12/01 <.02 <.009 <.02 <.0009 <.004 <.01 <.002 <.04 <.02 <.01
KD-27-19-518 08/13/01 <.02 <.009 <.02 <.0015 <.004 <.01 <.002 <.04 <.02 <.01
KD-27-30-103 08/14/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
KY-11-43-805 08/25/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
KY-11-49-207 09/20/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
KY-23-03-904 09/19/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
KY-23-10-304 09/19/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
PB—28-37-307 09/26/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
RU-10-52-107 09/22/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
RU-10-55-407 08/26/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
SP-23-17-712 08/10/01 <.02 <.009 <.02 <.0007 <.004 <.01 <.002 <.04 <.02 <.01
SP-23-25-904 08/17/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
SR—23-41-502 08/17/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
SY-27-48-611 08/14/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
SY-28-42-707 08/15/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
SY-28-58-204 09/26/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
UH-07-53-228 08/21/01 <.02 <.009 <.02 <.0272 <.004 <.01 <.002 <.04 <.02 <.01
UR-10-19-506 08/22/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
UR-10-42-204 08/22/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
UY-06-57-824 08/20/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
UY-10-07-631 08/20/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
XT-11-44-605 08/25/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
XY—-24-45-502 08/07/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
XY—=24-47-207 08/16/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
XY-24-62-801 08/08/01 <.02 <.009 <.02 <.001 <.004 <.01 <.002 <.04 <.02 <.01
ZT-24-43-202 08/12/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
ZT-24-50-602 08/11/01 <.02 <.009 <.02 <.0008 <.004 <.01 <.002 <.04 <.02 <.01
ZT-25-40-804 09/25/01 <.02 <.009 <.02 <.0242 <.004 <.01 <.002 <.04 <.02 <.01
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern
High Plains aquifer, Texas and New Mexico, 2001—Continued

Aniline, Atrazine, Atrazine, Atrazine,

State Alpha- . Atrazine, i Azinphos- Bendio- Benflur- Beno-
well no. HF():H di;ﬁyl— Atrazine deethyl- hydi—)xy— d;izit;%l;ﬂ- ss;;l__ meFt)hyI carb alin myl
alpha-BHC

NMO3N.36E.28.411 <0.005 <0.002 0.115 <0.028 E0.012 <0.01 <0.0021 <0.05 <0.025 <0.01 <0.004
NMO5N.34E.36.244 <.005 <.002 <.007 <.006 <.008 <.01 <0006 <.05 <.025 <.01 <.004
NM13S.38E.14.3333A <005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
NM15S.38E.14.211 <005 <.002 <.007 E.037 <.008 <.01 E.06 <.05 <.025 <.01 <.004
NMO1N.36E.21.233 <.005 <.002 <.009 <.003 <.008 <.0004 <.04 <.05 <.025 <.01 <.004
NMO02S.36E.17.231 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
AB-27-29-905 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
AR-25-08-603 <.005 <.002 <.009 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
BL-11-38-925 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
DD-10-30-803 <.005 <.002 <.009 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
DP-24-19-405 <.005 <.002 <.007 <.028 <.008 <.0002 <.04 <.05 <.025 <.01 <.004
DP-24-20-705 <005 <.002 <.007 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
HK-23-14-404 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
HK-23-29-104 <.005 <.002 <.009 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
HS-28-09-808 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
HS-28-27-411 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
HT-10-13-345 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.038
HT-10-13-640 <.005 <.002 <.009 <.002 <.008 <.0004 <.04 <.05 <.025 <.01 <.004
JW-23-08-101 <005 <.002 <.007 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
KD—26-24-203 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
KD-27-01-807 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
KD-27-19-518 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
KD-27-30-103 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
KY-11-43-805 <005 <.002 0.078 0.078 <.008 <.01 <.04 <.05 <.025 <.01 <.004
KY-11-49-207 <.005 <.002 <.009 <.028 <.008 <.0015 <.04 <.05 <.025 <.01 <.004
KY-23-03-904 <.005 <.002 <.009 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
KY-23-10-304 <005 <.002 <.009 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
PB—28-37-307 <005 <.002 <.007 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
RU-10-52-107 <.005 <.002 <.009 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
RU-10-55-407 <.005 <.002 <.009 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
SP-23-17-712 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
SP-23-25-904 <005 <.002 0.029 E.158 <.008 <.01 <.04 <.05 <.025 <.01 <.004
SR-23-41-502 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
SY-27-48-611 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
SY-28-42-707 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
SY-28-58-204 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
UH-07-53-228 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.038
UR-10-19-506 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
UR-10-42-204 <005 <.002 0.015 <.028 <.001 <.01 <.04 <.05 <.025 <.01 <.004
UY-06-57-824 <005 <.002 E.011 E.234 <.008 E.02 <.04 <.05 <.025 <.01 <.004
UY-10-07-631 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.038
XT-11-44-605 <.005 <.002 <.007 <.007 <.008 <.01 <.04 <.05 <.025 <.01 <.004
XY-24-45-502 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
XY-24-47-207 <.005 <.002 <.007 <.028 <.008 <.01 <.04 <.05 <.025 <.01 <.004
XY-24-62-801 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
ZT-24-43-202 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
ZT-24-50-602 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
ZT-25-40-804 <.005 <.002 <.007 <.006 <.008 <.01 <.04 <.05 <.025 <.01 <.004
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern
High Plains aquifer, Texas and New Mexico, 2001—Continued

State Bensul- Benta- Bro- Bro- Car- Carbo- Carbo- Carbo- Chloramben

well no. furon- zon macil moxynil Butylate baryl furan furan, furan, methyl

methyl 3-hydroxy- 3-keto- ester

NMO3N.36E.28.411 <0.0158 <0.01 <0.03 <0.02 <0.002 <0.041 <0.01 <0.01 <15 <0.02
NMO5N.34E.36.244 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
NM13S.38E.14.3333A <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
NM15S.38E.14.211 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
NMO1N.36E.21.233 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
NMO02S.36E.17.231 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
AB-27-29-905 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
AR-25-08-603 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
BL-11-38-925 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
DD-10-30-803 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
DP-24-19-405 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
DP-24-20-705 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
HK—23-14-404 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
HK-23-29-104 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
HS-28-09-808 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
HS-28-27-411 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
HT-10-13-345 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
HT-10-13-640 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
JW-23-08-101 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
KD-26-24-203 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
KD-27-01-807 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
KD-27-19-518 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
KD-27-30-103 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
KY-11-43-805 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
KY-11-49-207 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
KY-23-03-904 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
KY-23-10-304 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
PB—28-37-307 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
RU-10-52-107 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
RU-10-55-407 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
SP-23-17-712 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
SP-23-25-904 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
SR-23-41-502 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
SY-27-48-611 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
SY—-28-42-707 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
SY-28-58-204 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
UH-07-53-228 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
UR-10-19-506 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
UR-10-42-204 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
UY-06-57-824 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
UY-10-07-631 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
XT-11-44-605 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
XY—-24-45-502 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
XY—-24-47-207 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
XY-24-62-801 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
ZT-24-43-202 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
ZT-24-50-602 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
ZT-25-40-804 <.0158 <.01 <.03 <.02 <.002 <.041 <.01 <.01 <15 <.02
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern

High Plains aquifer, Texas and New Mexico, 2001—Continued

Snemn o S Sl OB OMT ouowe oo SN O v oo
Dacthal

NMO3N.36E.28.411 <0.01 <0.04 <0.005 <0.01 <0.018 <0.01 <0.003 <0.01 <0.005 <0.01 <0.01
NMO5N.34E.36.244 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
NM13S.38E.14.3333A <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
NM15S.38E.14.211 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
NMO1N.36E.21.233 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
NMO02S.36E.17.231 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
AB-27-29-905 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
AR-25-08-603 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
BL-11-38-925 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
DD-10-30-803 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
DP-24-19-405 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
DP-24-20-705 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
HK—23-14-404 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
HK—-23-29-104 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 0.02 <.01
HS-28-09-808 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
HS-28-27-411 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
HT-10-13-345 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
HT-10-13-640 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
JW-23-08-101 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
KD-26-24-203 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
KD—27-01-807 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
KD—27-19-518 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
KD—-27-30-103 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
KY-11-43-805 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
KY-11-49-207 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
KY-23-03-904 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
KY—-23-10-304 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
PB—28-37-307 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
RU-10-52-107 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
RU-10-55-407 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
SP-23-17-712 <01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
SP-23-25-904 <.01 <.04 <.005 <.01 <.018 <.01 <.003 0.04 <.005 <.01 <.01
SR-23-41-502 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
SY—-27-48-611 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
SY—-28-42-707 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
SY-28-58-204 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
UH-07-53-228 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
UR-10-19-506 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
UR-10-42-204 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
UY-06-57-824 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
UY-10-07-631 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
XT-11-44-605 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
XY-24-45-502 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
XY-24-47-207 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
XY-24-62-801 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
ZT-24-43-202 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
ZT-24-50-602 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
ZT-25-40-804 <.01 <.04 <.005 <.01 <.018 <.01 <.003 <.01 <.005 <.01 <.01
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern

aquifer, Texas and New Mexico, 2001—Continued

State Dield- Dino-  Diphen-  Disulf- . Ethal- Etho- Flumet- Fluome-
well no. rin seb amid oton Diuron EPTC fluralin prophos Fenuron sulam turon

NMO3N.36E.28.411 <0.005 <0.0003 <0.03 <0.021 <0.01 <0.002 <0.009 <0.005 <0.0003 <0.011 <0.03
NMO5N.34E.36.244 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
NM13S.38E.14.3333A <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
NM15S.38E.14.211 <.005 <.01 <.03 <.021 <.0012 <.002 <.009 <.005 <.0028 <.011 <.03
NMO1N.36E.21.233 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
NMO02S.36E.17.231 <.005 <.0004 <.03 <.021 <.01 <.002 <.009 <.005 <.0003 <.011 <.03
AB-27-29-905 <.005 <.01 <.03 <.021 <.0013 <.002 <.009 <.005 <.0009 <.011 <.0004
AR-25-08-603 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
BL-11-38-925 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
DD-10-30-803 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
DP-24-19-405 <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
DP-24-20-705 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
HK-23-14-404 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
HK-23-29-104 <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.0002 <.011 <.03
HS-28-09-808 <.005 <.01 <.03 <.021 <.0011 <.002 <.009 <.005 <.0007 <.011 <.03
HS-28-27-411 <005 <01 <.03 <.021 <.0013 <.002 <.009 <.005 <.0007 <.011 <.03
HT-10-13-345 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
HT-10-13-640 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
JW-23-08-101 <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
KD-26-24-203 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.0017
KD-27-01-807 <005 <.01 <.03 <.021 <.0012 <.002 <.009 <.005 <.03 <.011 <.03
KD-27-19-518 <005 <01 <.03 <.021 <.001 <.002 <.009 <.005 <.0016 <.011 <.03
KD-27-30-103 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.0007 <.011 <.03
KY-11-43-805 <005 <.0004 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
KY-11-49-207 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
KY—-23-03-904 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
KY-23-10-304 <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
PB-28-37-307 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
RU-10-52-107 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
RU-10-55-407 <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
SP-23-17-712 <.005 <.01 <.03 <.021 <.0012 <.002 <.009 <.005 <.03 <.011 <.03
SP-23-25-904 <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
SR—23-41-502 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
SY-27-48-611 <.005 <.01 <.03 <.021 <.0011 <.002 <.009 <.005 <.0007 <.011 <.03
SY—-28-42-707 <005 <01 <.03 <.021 <.0014 <.002 <.009 <.005 <.0018 <.011 <.03
SY-28-58-204 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.0006 <.011 <.03
UH-07-53-228 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
UR-10-19-506 <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
UR-10-42-204 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
UY-06-57-824 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
UY-10-07-631 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
XT-11-44-605 <.005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.0003 <.011 <.03
XY—-24-45-502 <005 <.0005 <.03 <.021 <.01 <.002 <.009 <.005 <.0007 <.011 <.03
XY-24-47-207 <005 <.01 <.03 <.021 <.0015 <.002 <.009 <.005 <.0013 <.011 <.03
XY-24-62-801 <005 <.01 <.03 <.021 <.001 <.002 <.009 <.005 <.03 <.011 <.03
ZT-24-43-202 <005 <01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.0013
ZT-24-50-602 <.005 <.01 <.03 <.021 <.0012 <.002 <.009 <.005 <.03 <.011 <.03
ZT-25-40-804 <005 <.01 <.03 <.021 <.01 <.002 <.009 <.005 <.03 <.011 <.03
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern
High Plains aquifer, Texas and New Mexico, 2001—Continued

s ame ol MoRA wees [ Mmoo
gamma-
HCH

NMO3N.36E.28.411  <0.003 <0.016 <0.017 <0.0068  <0.004 <0.01 <0.027 <0.02 <0.01 <0.02 <0.01 <0.0044
NMO5N.34E.36.244 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
NM13S.38E.14.3333A <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
NM15S.38E.14.211 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
NMO1N.36E.21.233 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
NMO02S.36E.17.231 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
AB-27-29-905 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
AR-25-08-603 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
BL-11-38-925 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
DD-10-30-803 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
DP-24-19-405 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
DP-24-20-705 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
HK-23-14-404 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
HK-23-29-104 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
HS-28-09-808 <.003 <.001 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
HS-28-27-411 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
HT-10-13-345 <.003 <.016 <.017 <.1105 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
HT-10-13-640 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
Jw-23-08-101 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
KD-26-24-203 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
KD-27-01-807 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
KD-27-19-518 <.003 <.016 <.001 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
KD-27-30-103 <.003 <.002 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
KY-11-43-805 <.003 <.002 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
KY-11-49-207 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
KY-23-03-904 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
KY-23-10-304 <.003 <.016 <.017 <.0068 <.004 <.01 0.029 <.02 <.01 <.02 <.01 <.0044
PB-28-37-307 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
RU-10-52-107 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
RU-10-55-407 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
SP-23-17-712 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
SP-23-25-904 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
SR-23-41-502 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
SY-27-48-611 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
SY-28-42-707 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
SY-28-58-204 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
UH-07-53-228 <.003 <.016 <.017 <.1105 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
UR-10-19-506 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
UR-10-42-204 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
UY-06-57-824 <.003 <.016 <.017 <.1105 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
UY-10-07-631 <.003 <.016 <.017 <.1105 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
XT-11-44-605 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
XY-24-45-502 <.003 <.002 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
XY-24-47-207 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0009
XY—-24-62-801 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
ZT-24-43-202 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
ZT-24-50-602 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
ZT-25-40-804 <.003 <.016 <.017 <.0068 <.004 <.01 <.027 <.02 <.01 <.02 <.01 <.0044
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern
High Plains aquifer, Texas and New Mexico, 2001—Continued

State Methyl Meto- Metri- Metsulfuron- . Napro- Nico- Norflur- .
well no. oxime lachlor buzin methyl Molinate pamide Neburon sulfuron azon Oryzalin

NMO3N.36E.28.411 <0.011 <0.013 <0.006 <0.025 <0.002 <0.007 <0.01 <0.013 <0.02 <0.02
NMO5N.34E.36.244 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
NM13S.38E.14.3333A <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
NM15S.38E.14.211 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
NMO1N.36E.21.233 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
NMO02S.36E.17.231 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
AB-27-29-905 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
AR-25-08-603 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
BL-11-38-925 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
DD-10-30-803 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
DP-24-19-405 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
DP-24-20-705 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
HK-23-14-404 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
HK-23-29-104 <.011 <.013 <.006 <.025 <.002 <.007 <.0014 <.013 <.0011 <.02
HS-28-09-808 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
HS-28-27-411 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
HT-10-13-345 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
HT-10-13-640 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
JW-23-08-101 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
KD—-26-24-203 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
KD-27-01-807 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
KD-27-19-518 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
KD-27-30-103 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
KY-11-43-805 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
KY-11-49-207 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
KY-23-03-904 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
KY-23-10-304 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
PB-28-37-307 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
RU-10-52-107 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
RU-10-55-407 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
SP-23-17-712 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
SP-23-25-904 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
SR—23-41-502 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
SY-27-48-611 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
SY—-28-42-707 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
SY-28-58-204 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
UH-07-53-228 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
UR-10-19-506 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
UR-10-42-204 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
UY-06-57-824 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
UY-10-07-631 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
XT-11-44-605 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
XY —-24-45-502 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
XY —-24-47-207 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
XY-24-62-801 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
ZT-24-43-202 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
ZT-24-50-602 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
ZT-25-40-804 <.011 <.013 <.006 <.025 <.002 <.007 <.01 <.013 <.02 <.02
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern

High Plains aquifer, Texas and New Mexico, 2001—Continued

State Oxamyl p.p'- Parathion, Pendi- Perme-

well no. Oxamyl oxime DDE Parathion methyl- Pebulate methalin thrin Phorate Picloram
NMO3N.36E.28.411 <0.01 <0.013 <0.003  <0.007 <0.006 <0.002 <0.01 <0.006 <0.011 <0.02
NMO5N.34E.36.244 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
NM13S.38E.14.3333A <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
NM15S.38E.14.211 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
NMO1N.36E.21.233 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
NMO02S.36E.17.231 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
AB-27-29-905 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
AR-25-08-603 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
BL-11-38-925 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
DD-10-30-803 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
DP-24-19-405 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
DP-24-20-705 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
HK-23-14-404 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
HK-23-29-104 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
HS-28-09-808 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
HS-28-27-411 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
HT-10-13-345 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
HT-10-13-640 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
Jw-23-08-101 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
KD-26-24-203 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
KD-27-01-807 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
KD-27-19-518 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
KD-27-30-103 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
KY-11-43-805 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
KY-11-49-207 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
KY—-23-03-904 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
KY-23-10-304 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
PB—28-37-307 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
RU-10-52-107 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
RU-10-55-407 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
SP-23-17-712 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
SP-23-25-904 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
SR-23-41-502 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
SY-27-48-611 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
SY-28-42-707 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
SY-28-58-204 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <011 <.02
UH-07-53-228 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
UR-10-19-506 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
UR-10-42-204 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
UY-06-57-824 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
UY-10-07-631 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
XT-11-44-605 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
XY—-24-45-502 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
XY —-24-47-207 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <011 <.02
XY—-24-62-801 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
ZT-24-43-202 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
ZT-24-50-602 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
ZT-25-40-804 <.01 <.013 <.003 <.007 <.006 <.002 <.01 <.006 <.011 <.02
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern
High Plains aquifer, Texas and New Mexico, 2001—Continued

State

Prona-

Propa-

Prop-

Propicon-

well no. Prometon mide chlor Propanil argite Propham azole Propoxur Siduron Simazine
Propyz-
amide
NMO3N.36E.28.411 <0.015 <0.004 <0.01 <0.011 <0.023 <0.01 <0.021 <0.01 <0.017 <0.011
NMO5N.34E.36.244 <.015 <.004 <.01 <.011 <.023 <.01 <.002 <.01 <.017 <.011
NM13S.38E.14.3333A <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
NM15S.38E.14.211 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
NMO1N.36E.21.233 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
NMO02S.36E.17.231 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
AB-27-29-905 <.015 <.004 <.01 <.011 <.023 <.01 <.005 <.01 <.017 <.011
AR-25-08-603 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
BL-11-38-925 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
DD-10-30-803 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
DP-24-19-405 <.015 <.004 <.01 <.011 <.023 <.01 <.002 <.01 <.017 <.011
DP-24-20-705 <.015 <.004 <.01 <.011 <.023 <.01 <.001 <.01 <.017 <.011
HK-23-14-404 <.015 <.004 <.01 <.011 <.023 <.01 <.0004 <.01 <.017 <.011
HK-23-29-104 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
HS-28-09-808 <.015 <.004 <.01 <.011 <.023 <.01 <.006 <.01 <.017 <.011
HS-28-27-411 <.015 <.004 <.01 <.011 <.023 <.01 <.001 <.01 <.017 <.011
HT-10-13-345 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
HT-10-13-640 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
JwW-23-08-101 <.015 <.004 <.01 <.011 <.023 <.01 <.024 <.01 <.017 <.011
KD-26-24-203 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
KD-27-01-807 <.015 <.004 <.01 <.011 <.023 <.01 <.001 <.01 <.017 <.011
KD-27-19-518 <.015 <.004 <.01 <.011 <.023 <.01 <.001 <.01 <.017 <.011
KD-27-30-103 <.015 <.004 <.01 <.011 <.023 <.01 <.008 <.01 <.017 <.011
KY-11-43-805 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
KY-11-49-207 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
KY-23-03-904 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
KY-23-10-304 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
PB-28-37-307 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
RU-10-52-107 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
RU-10-55-407 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
SP-23-17-712 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
SP-23-25-904 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
SR-23-41-502 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
SY-27-48-611 <.015 <.004 <.01 <.011 <.023 <.01 <.007 <.01 <.017 <.011
SY-28-42-707 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
SY-28-58-204 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
UH-07-53-228 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
UR-10-19-506 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
UR-10-42-204 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
UY-06-57-824 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
UY-10-07-631 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
XT-11-44-605 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
XY—-24-45-502 <.015 <.004 <.01 <.011 <.023 <.01 <.002 <.01 <.017 <.011
XY—-24-47-207 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
XY—-24-62-801 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
ZT-24-43-202 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
ZT-24-50-602 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
ZT-25-40-804 <.015 <.004 <.01 <.011 <.023 <.01 <.021 <.01 <.017 <.011
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Appendix 6. Pesticide concentrations in water sampled from primarily domestic wells screened in the southern
High Plains aquifer, Texas and New Mexico, 2001—Continued

wztlﬁmeo. msenljfr?)n— Teubrit:i_ Terbacil Terbufos Th;c;l:sn— Triallate thlrl:)irj Triclopyr Tr;:ﬁr—
methyl methyl

NMO3N.36E.28.411 <0.009 <0.016 <0.01 <0.017 <0.005 <0.002 <0.01 <0.02 <0.009
NMO5N.34E.36.244 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
NM13S.38E.14.3333A  <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
NM15S.38E.14.211 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
NMO1N.36E.21.233 <.009 <.006 <.034 <.017 <.005 <.002 <.01 <.02 <.009
NMO02S.36E.17.231 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
AB-27-29-905 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
AR-25-08-603 <.009 <.006 <.034 <.017 <.005 <.002 <.01 <.02 <.009
BL-11-38-925 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
DD-10-30-803 <.009 <.006 <.01 <.017 <.005 <.002 <.01 <.02 <.009
DP-24-19-405 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
DP-24-20-705 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
HK—-23-14-404 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
HK-23-29-104 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
HS-28-09-808 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
HS-28-27-411 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
HT-10-13-345 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
HT-10-13-640 <.009 <.006 <.01 <.017 <.005 <.002 <.01 <.02 <.009
JwW-23-08-101 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
KD-26-24-203 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
KD-27-01-807 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
KD-27-19-518 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
KD-27-30-103 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
KY-11-43-805 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
KY-11-49-207 <.009 <.006 <.034 <.017 <.005 <.002 <.01 <.02 <.009
KY-23-03-904 <.009 <.006 <.034 <.017 <.005 <.002 <.01 <.02 <.009
KY-23-10-304 <.009 <.006 <.01 <.017 <.005 <.002 <.01 <.02 <.009
PB—28-37-307 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
RU-10-52-107 <.009 <.006 <.034 <.017 <.005 <.002 <.01 <.02 <.009
RU-10-55-407 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
SP-23-17-712 <.001 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
SP-23-25-904 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
SR-23-41-502 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
SY-27-48-611 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
SY—-28-42-707 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
SY-28-58-204 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
UH-07-53-228 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
UR-10-19-506 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
UR-10-42-204 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
UY-06-57-824 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
UY-10-07-631 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
XT-11-44-605 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
XY-24-45-502 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
XY-24-47-207 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
XY-24-62-801 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
ZT-24-43-202 <.009 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
ZT-24-50-602 <.001 <.016 <.034 <.017 <.005 <.002 <.01 <.02 <.009
ZT-25-40-804 <.009 <.016 <.01 <.017 <.005 <.002 <.01 <.02 <.009
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Appendix 7. Volatile organic compound concentrations in water sampled from primarily domestic wells screened
in the south High Plains aquifer, Texas and New Mexico, 2001

[Other compound name (if applicable) listed below compound name; concentrations are in micrograms per liter; <, less than;

E, estimated; --, not measured; M, detected, but not quantified)]

2-Butene, Benzene, Benzene, Benzene, Benzene, Benzene,
oS sl Sred e A B haa 1ze 1aa 1ae | 1as S S
dichloro- trichloro- trichloro- trimethyl- trimethyl- trimethyl-
2-prope-
nenitrile
NMO3N.36E.28.411 08/24/01 <0.7 <0.7 <7 <1 <0.04 <03 <0.2 <0.1 <0.06 <0.04 <0.04 <0.03
NMO5N.34E.36.244 09/23/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
NM13S.38E.14.3333A 09/25/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
NM15S.38E.14.211 08/11/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
NMO1N.36E.21.233 09/23/01 <7 <7 <7 <1 <.04 <3 <.2 <1 <.06 <.04 <.04 <.03
NMO02S.36E.17.231  08/24/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
AB-27-29-905 08/13/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
AR-25-08-603 09/22/01 <7 <7 <7 <1 <.04 <3 <.2 <1 <.06 <.04 <.04 <.03
BL-11-38-925 08/19/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
DD-10-30-803 09/21/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
DP-24-19-405 09/24/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
DP-24-20-705 09/24/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
HK-23-14-404 08/18/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
HK-23-29-104 09/18/01 <7 <7 <7 <1 <.04 <3 <.2 <1 <.06 <.04 <.04 <.03
HS-28-09-808 08/16/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
HS-28-27-411 08/15/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
HT-10-13-345 08/21/01 <7 <7 <7 <1 <.04 <3 <2 <1l <.06 <.04 <.04 <.03
HT-10-13-640 09/21/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
JW-23-08-101 09/18/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
KD-26-24-203 08/13/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
KD-27-01-807 08/12/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
KD-27-19-518 08/13/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
KD-27-30-103 08/14/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
KY-11-43-805 08/25/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
KY-11-49-207 09/20/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
KY-23-03-904 09/19/01 <7 <7 <7 <1 <.04 <3 <.2 <1 <.06 <.04 <.04 <.03
KY—-23-10-304 09/19/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
PB-28-37-307 09/26/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
RU-10-52-107 09/22/01 <7 <7 <7 <1 <.04 <3 <.2 <1 <.06 <.04 <.04 <.03
RU-10-55-407 08/26/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
SP-23-17-712 08/10/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
SP-23-25-904 08/17/01 <7 <7 <7 <1 <.04 <3 <.2 <1 <.06 <.04 <.04 <.03
SR—23-41-502 08/17/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
SY-27-48-611 08/14/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
SY-28-42-707 08/15/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
SY-28-58-204 09/26/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
UH-07-53-228 08/21/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
UR-10-19-506 08/22/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
UR-10-42-204 08/22/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
UY-06-57-824 08/20/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
UY-10-07-631 08/20/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
XT-11-44-605 08/25/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
XY-24-45-502 08/07/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
XY-24-47-207 08/16/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
XY-24-62-801 08/08/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
ZT-24-43-202 08/12/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
ZT-24-50-602 08/11/01 <7 <7 <7 <1 <.04 <3 <2 <1 <.06 <.04 <.04 <.03
ZT-25-40-804 09/25/01 -- - - - - - -- - -- - -- -
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Appendix 7. Volatile organic compound concentrations in water sampled from primarily domestic wells screened
in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

Benzene, Benzene,

State Benzene, Benzene, Benzene, Benzene, Benzene, Benzene, Benzene, Benzene, Benzene, 1,2,3,4- 1,2,3,5-

well no. ethyl- isopropyl- n-propyl- m-dichloro- o-dichloro- p-dichloro- n-butyl- sec-butyl- tert-butyl- tetra- tetra-

methyl-  methyl-

Cumene Ber?zene, Beqzene, Ber?zene, Prehnitene Iso-

1,3-dichloro- 1,2-dichloro- 1,4-dichloro- durene

NMO3N.36E.28.411 <0.03 <0.03 <0.04 <0.03 <0.03 <0.05 <0.2 <0.03 <0.06 <0.2 <0.2
NMO5N.34E.36.244 <.03 <.03 <.04 <.03 <.03 <.05 <.2 <.03 <.06 <2 <2
NM13S.38E.14.3333A <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
NM15S.38E.14.211 <.03 <.03 <04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
NMO1N.36E.21.233 <.03 <.03 <.04 <.03 <.03 <.05 <.2 <.03 <.06 <2 <2
NMO02S.36E.17.231 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
AB-27-29-905 <.03 <.03 <04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
AR-25-08-603 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
BL-11-38-925 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
DD-10-30-803 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
DP-24-19-405 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
DP-24-20-705 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
HK—23-14-404 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
HK—-23-29-104 <.03 <.03 <.04 <.03 <.03 <.05 <.2 <.03 <.06 <2 <2
HS-28-09-808 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
HS-28-27-411 <.03 <.03 <04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
HT-10-13-345 <.03 <.03 <.04 <.03 <.03 <.05 <.2 <.03 <.06 <2 <2
HT-10-13-640 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
JW-23-08-101 <.03 <.03 <04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
KD-26-24-203 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
KD-27-01-807 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
KD-27-19-518 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
KD-27-30-103 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
KY-11-43-805 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
KY-11-49-207 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
KY—-23-03-904 <.03 <.03 <.04 <.03 <.03 <.05 <.2 <.03 <.06 <2 <2
KY-23-10-304 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
PB-28-37-307 <.03 <.03 <04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
RU-10-52-107 <.03 <.03 <.04 <.03 <.03 <.05 <.2 <.03 <.06 <2 <2
RU-10-55-407 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
SP-23-17-712 <.03 <.03 <04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
SP-23-25-904 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
SR-23-41-502 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
SY-27-48-611 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
SY-28-42-707 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
SY-28-58-204 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
UH-07-53-228 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
UR-10-19-506 <.03 <.03 <.04 <.03 <.03 <.05 <.2 <.03 <.06 <2 <2
UR-10-42-204 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
UY-06-57-824 <.03 <.03 <04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
UY-10-07-631 <.03 <.03 <.04 <.03 <.03 <.05 <.2 <.03 <.06 <2 <2
XT-11-44-605 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
XY-24-45-502 <.03 <.03 <04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
XY-24-47-207 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
XY-24-62-801 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
ZT-24-43-202 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2
ZT-24-50-602 <.03 <.03 <.04 <.03 <.03 <.05 <2 <.03 <.06 <2 <2

ZT-25-40-804 - - - - - - - - - - -
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Appendix 7. Volatile organic compound concentrations in water sampled from primarily domestic wells screened
in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

State Bromo- Butadiene, Carbon Ethane, 1,2- Ethane, Ethane, Ethane, 1,2- Ethane, 1,1,1- Ethane, Ethane,
well no. ethene "% gisulfide  dibromo-  chloro- 1,1-dichloro-  dichloro- trichloro- L1.2- 1.1.1,2-
chloro- trichloro- tetrachloro-
EDB Eth)_/l EthyIiQene Ethyleﬂe _ VinyI_
chloride chloride dichloride trichloride

NMO3N.36E.28.411 <0.1 <0.1 <0.07 <0.04 <0.1 <0.04 <0.1 <0.03 <0.06 <0.03
NMO5N.34E.36.244 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
NM13S.38E.14.3333A <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
NM15S.38E.14.211 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
NMO1N.36E.21.233 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
NMO02S.36E.17.231 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
AB-27-29-905 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
AR-25-08-603 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
BL-11-38-925 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
DD-10-30-803 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
DP-24-19-405 <1l <1 <.07 <.04 <1l <.04 <1 <.03 <.06 <.03
DP-24-20-705 <1l <1 <.07 <.04 <1l <.04 <1 <.03 <.06 <.03
HK—23-14-404 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
HK-23-29-104 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
HS-28-09-808 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
HS-28-27-411 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
HT-10-13-345 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
HT-10-13-640 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
JW-23-08-101 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
KD-26-24-203 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
KD-27-01-807 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
KD-27-19-518 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
KD-27-30-103 <1l <1 <.07 <.04 <1l <.04 <1 <.03 <.06 <.03
KY-11-43-805 <1l <1 <.07 <.04 <1l <.04 <1 <.03 <.06 <.03
KY—-11-49-207 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
KY-23-03-904 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
KY-23-10-304 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
PB-28-37-307 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
RU-10-52-107 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
RU-10-55-407 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
SP-23-17-712 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
SP-23-25-904 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
SR-23-41-502 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
SY-27-48-611 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
SY-28-42-707 <1l <1 <.07 <.04 <1l <.04 <1 <.03 <.06 <.03
SY-28-58-204 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
UH-07-53-228 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
UR-10-19-506 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
UR-10-42-204 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
UY-06-57-824 <1l <1 <.07 <.04 <1l <.04 <1 <.03 <.06 <.03
UY-10-07-631 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
XT-11-44-605 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
XY -24-45-502 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
XY-24-47-207 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
XY-24-62-801 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
ZT-24-43-202 <1 <1 <.07 <.04 <1 <.04 <1 <.03 <.06 <.03
ZT-24-50-602 <1l <1 <.07 <.04 <1l <.04 <1 <.03 <.06 <.03
ZT-25-40-804 - - - - - - - - - -

Appendix 7 51



Appendix 7. Volatile organic compound concentrations in water sampled from primarily domestic wells screened
in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

State Ethane, Ethane, Ethgne, 1,1,2- Ether Ether Ether, Ether, Ether, Ethene Ethene, Et.hene,

well no. 1,1,2,2- hexa- tnch!oro— diethyi— diisopro;)yl— methyl- tert-butyl- tert-pentyl- chloro—’ ' 1,1- ;/5—1,2—

tetrachloro- chloro- 1,2,2-trifluoro- tert-butyl-  ethyl- methyl- dichloro- dichloro-

Freon 113, Vinyl  Vinylidene
CFC 113 DIPE MTBE chIor>i/de ch)I/oride
NMO3N.36E.28.411 <0.09 <0.2 <0.06 <0.2 <0.1 <0.2 <0.05 <0.1 <0.1 <0.04 <0.04
NMO5N.34E.36.244 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
NM13S.38E.14.3333A <.09 <2 <.06 <2 <1 <.2 <.05 <1 <1 <.04 <.04
NM15S.38E.14.211 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
NMO1N.36E.21.233 <.09 <2 <.06 <.2 <1 <.2 <.05 <1 <1 <04 <04
NMO02S.36E.17.231 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
AB-27-29-905 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
AR-25-08-603 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <04
BL-11-38-925 <.09 <2 <.06 <2 <1l <2 <.05 <1 <1 <.04 <04
DD-10-30-803 <.09 <2 <.06 <2 <1l <2 <.05 <1 <1 <.04 <.04
DP-24-19-405 <.09 <2 <.06 <.2 <1 <2 <.05 <1 <1 <.04 <.04
DP-24-20-705 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
HK-23-14-404 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
HK-23-29-104 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
HS-28-09-808 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <04 <.04
HS-28-27-411 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <04 <.04
HT-10-13-345 <.09 <2 <.06 <.2 <1 <.2 <.05 <1 <1 <04 <04
HT-10-13-640 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
Jw-23-08-101 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
KD-26-24-203 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <04
KD-27-01-807 <.09 <2 <.06 <2 <1l <2 <.05 <1 <1 <.04 <.04
KD-27-19-518 <.09 <2 <.06 <2 <1l <2 <.05 <1 <1 <.04 <04
KD-27-30-103 <.09 <2 <.06 <.2 <1 <2 <.05 <1 <1 <.04 <.04
KY-11-43-805 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
KY-11-49-207 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
KY—-23-03-904 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
KY-23-10-304 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <04 <.04
PB—28-37-307 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <04 <.04
RU-10-52-107 <.09 <2 <.06 <.2 <1 <.2 <.05 <1 <1 <04 <04
RU-10-55-407 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
SP-23-17-712 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
SP-23-25-904 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <04
SR-23-41-502 <.09 <2 <.06 <2 <1l <2 <.05 <1 <1 <.04 <.04
SY-27-48-611 <.09 <2 <.06 <2 <1l <2 <.05 <1 <1 <.04 <.04
SY-28-42-707 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
SY-28-58-204 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
UH-07-53-228 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
UR-10-19-506 <.09 <2 <.06 <2 <1l <2 <.05 <1 <1 <.04 <.04
UR-10-42-204 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <04 <.04
UY-06-57-824 <.09 <2 <.06 <.2 <1 <2 <.05 <1 <1 <.04 <.04
UY-10-07-631 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
XT-11-44-605 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
XY—-24-45-502 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
XY -24-47-207 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <04 <.04
XY—-24-62-801 <.09 <2 <.06 <2 <1l <2 <.05 <1 <1 <.04 <.04
ZT-24-43-202 <.09 <2 <.06 <.2 <1 <.2 <.05 <1 <1 <04 <04
ZT-24-50-602 <.09 <2 <.06 <2 <1 <2 <.05 <1 <1 <.04 <.04
ZT-25-40-804 - - - - - - -- -- -- - -
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Appendix 7. Volatile organic compound concentrations in water sampled from primarily domestic wells screened

in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

Ethene,

Ketone, Ketone,

Meth-

Meth-

Meth-

State trans-1,2- Ethene, Ethene, Furan, methyl- methyl- Methyl- acrylate,acryIate,acron—Methane' Methane, M_ethane,
well no. dichloro- trichloro- tetrachloro- tetrahydro- ethyl- isobutyl—acrylate ethyl- methyl- nitrile bromo- dibromo- tribromo-
TCE  iyiene, PG MEK  MIBK oromide. bromide form
NMO3N.36E.28.411 <0.03 <0.04 <0.1 <2 <2 <04 <1 <0.2 <0.3 <06 <0.3 <0.05 <0.06
NMO5N.34E.36.244 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
NM13S.38E.14.3333A  <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
NM15S.38E.14.211 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
NMO1N.36E.21.233 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
NMO02S.36E.17.231 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
AB-27-29-905 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
AR-25-08-603 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
BL-11-38-925 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <6 <3 <.05 <.06
DD-10-30-803 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
DP-24-19-405 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
DP-24-20-705 <.03 <.04 <1 <2 <2 <4 <1l <2 <3 <.6 <3 <.05 <.06
HK-23-14-404 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
HK-23-29-104 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
HS-28-09-808 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
HS-28-27-411 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
HT-10-13-345 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
HT-10-13-640 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
JW-23-08-101 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
KD-26-24-203 <.03 <.04 <1l E3 10 <4 <1 <2 <3 <.6 <3 <.05 <.06
KD-27-01-807 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <6 <3 <.05 <.06
KD-27-19-518 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
KD-27-30-103 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
KY-11-43-805 <.03 <.04 <1 <2 <2 <4 <1l <2 <3 <.6 <3 <.05 <.06
KY-11-49-207 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
KY-23-03-904 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
KY-23-10-304 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
PB-28-37-307 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
RU-10-52-107 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
RU-10-55-407 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
SP-23-17-712 <.03 <.04 5 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
SP-23-25-904 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
SR-23-41-502 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <6 <3 <.05 <.06
SY-27-48-611 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
SY-28-42-707 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
SY-28-58-204 <.03 <.04 <1 <2 <2 <4 <1l <2 <3 <.6 <3 <.05 <.06
UH-07-53-228 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
UR-10-19-506 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
UR-10-42-204 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
UY-06-57-824 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
UY-10-07-631 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
XT-11-44-605 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
XY-24-45-502 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
XY-24-47-207 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
XY—-24-62-801 <.03 <.04 <1l <2 <2 <4 <1 <2 <3 <6 <3 <.05 <.06
ZT-24-43-202 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
ZT-24-50-602 <.03 <.04 <1 <2 <2 <4 <1 <2 <3 <.6 <3 <.05 <.06
ZT-25-40-804 - - -- -- -- -- - - -- - - -- -
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Appendix 7. Volatile organic compound concentrations in water sampled from primarily domestic wells screened
in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

State Methane, Methane, Methane, Methane, Methane, M_ethane, Methane, M_ethane, Methane-  Methane, Naphtha-
well no. bromo-  bromo- dibromo- "\ gichiore.  4ICNIOTO-oniorg.  HICRIOTO- o iachloro-  iodo- ene
chloro- dichloro-  chloro- difluoro- fluoro-
Methyl Methylene Freon 12, Chloro- Freon 11, C;:E;_n Methyl
chloride chloride CFC 12 form CFC 11 chloride iodide

NMO3N.36E.28.411 <0.04 <0.05 <0.2 <0.2 <0.2 <0.3 <0.02 <0.09 <0.06 <0.1 <0.5
NMO5N.34E.36.244 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
NM13S.38E.14.3333A <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
NM15S.38E.14.211 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
NMO1N.36E.21.233 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
NMO02S.36E.17.231 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
AB-27-29-905 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
AR-25-08-603 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
BL-11-38-925 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
DD-10-30-803 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
DP-24-19-405 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
DP-24-20-705 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
HK—23-14-404 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
HK-23-29-104 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
HS-28-09-808 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
HS-28-27-411 <.04 <.05 <2 <2 <2 <3 151 <.09 <.06 <1 <5
HT-10-13-345 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
HT-10-13-640 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
Jw-23-08-101 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
KD-26-24-203 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
KD—27-01-807 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
KD—-27-19-518 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
KD-27-30-103 <.04 <.05 <.2 <2 <2 <3 E.O7 <.09 <.06 <1 <5
KY-11-43-805 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
KY-11-49-207 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
KY-23-03-904 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
KY-23-10-304 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
PB—28-37-307 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
RU-10-52-107 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
RU-10-55-407 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
SP-23-17-712 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
SP-23-25-904 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
SR—23-41-502 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
SY-27-48-611 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
SY-28-42-707 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
SY-28-58-204 <.04 <.05 <.2 <2 <2 <3 E.05 <.09 <.06 <1 <5
UH-07-53-228 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
UR-10-19-506 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
UR-10-42-204 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
UY-06-57-824 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
UY-10-07-631 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
XT-11-44-605 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
XY—-24-45-502 <.04 <.05 <.2 <2 <2 <3 <.02 <.09 <.06 <1 <5
XY-24-47-207 <.04 <.05 <2 <2 <2 <3 E.09 <.09 <.06 <1 <5
XY-24-62-801 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
ZT-24-43-202 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
ZT-24-50-602 <.04 <.05 <2 <2 <2 <3 <.02 <.09 <.06 <1 <5
ZT-25-40-804 - -- - - - - - - - - -
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Appendix 7. Volatile organic compound concentrations in water sampled from primarily domestic wells screened
in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

Propane, Propane, 1,2- Propene, Propene,
ame LT See, Same iaaawomol [ et osia pansia
trichloro- 3-chloro- dichloro- dichloro-
Propane,
i
chloro-; DBCP
NMO3N.36E.28.411 <0.03 <0.1 <0.05 <0.2 <0.5 <0.1 <0.03 <0.09 <0.09
NMO5N.34E.36.244 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
NM13S.38E.14.3333A <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
NM15S.38E.14.211 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
NMO1N.36E.21.233 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
NMO02S.36E.17.231 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
AB-27-29-905 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
AR-25-08-603 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
BL-11-38-925 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
DD-10-30-803 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
DP-24-19-405 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
DP-24-20-705 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
HK-23-14-404 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
HK-23-29-104 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
HS-28-09-808 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
HS-28-27-411 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
HT-10-13-345 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
HT-10-13-640 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
JW-23-08-101 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
KD-26-24-203 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
KD-27-01-807 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
KD-27-19-518 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
KD-27-30-103 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
KY-11-43-805 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
KY-11-49-207 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
KY-23-03-904 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
KY-23-10-304 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
PB-28-37-307 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
RU-10-52-107 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
RU-10-55-407 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
SP-23-17-712 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
SP-23-25-904 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
SR-23-41-502 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
SY-27-48-611 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
SY-28-42-707 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
SY-28-58-204 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
UH-07-53-228 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
UR-10-19-506 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
UR-10-42-204 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
UY-06-57-824 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
UY-10-07-631 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
XT-11-44-605 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
XY—-24-45-502 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
XY-24-47-207 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
XY-24-62-801 <.03 <1l <.05 <2 <5 <1l <.03 <.09 <.09
ZT-24-43-202 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
ZT-24-50-602 <.03 <1 <.05 <2 <5 <1 <.03 <.09 <.09
ZT-25-40-804 -- - - -- -- -- -- - -
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Appendix 7. Volatile organic compound concentrations in water sampled from primarily domestic wells screened
in the southern High Plains aquifer, Texas and New Mexico, 2001—Continued

State Styrene Toluene Toluene, Toluene, Toluene, Toluene, m/p- o-Xylene
well no. o-chloro- p-chloro- o-ethyl 4-isopropyl- Xylene
Benzene, Benzene,
P-cymene 1,3- and 1,2-

1,4-dimethyl-  dimethyl-
NMO3N.36E.28.411 <0.04 <0.05 <0.03 <0.06 <0.06 <0.07 <0.06 <0.04
NMO5N.34E.36.244 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
NM13S.38E.14.3333A <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
NM15S.38E.14.211 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
NMO1N.36E.21.233 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
NMO02S.36E.17.231 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
AB-27-29-905 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
AR-25-08-603 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
BL-11-38-925 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
DD-10-30-803 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
DP-24-19-405 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
DP-24-20-705 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
HK—23-14-404 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
HK—-23-29-104 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
HS-28-09-808 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
HS-28-27-411 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
HT-10-13-345 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
HT-10-13-640 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
JW-23-08-101 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
KD-26-24-203 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
KD-27-01-807 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
KD-27-19-518 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
KD-27-30-103 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
KY-11-43-805 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
KY-11-49-207 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
KY—-23-03-904 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
KY-23-10-304 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
PB—28-37-307 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
RU-10-52-107 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
RU-10-55-407 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
SP-23-17-712 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
SP-23-25-904 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
SR-23-41-502 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
SY-27-48-611 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
SY—-28-42-707 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
SY-28-58-204 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
UH-07-53-228 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
UR-10-19-506 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
UR-10-42-204 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
UY-06-57-824 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
UY-10-07-631 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
XT-11-44-605 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
XY —-24-45-502 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
XY -24-47-207 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <04
XY-24-62-801 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
ZT-24-43-202 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04
ZT-24-50-602 <.04 <.05 <.03 <.06 <.06 <.07 <.06 <.04

ZT-25-40-804 - - - - - - - --
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Appendix 8. Quality-control and ancillary information associated with water-quality data presented in this report

Quality-control (QC) samples are collected and analyzed to evaluate bias and variability of environmental samples. Biasis
systematic error inherent in a method or caused by some artifact of the measurement system. Variahility is the degree of
variation in independent measurements as a result of repeated application of the process under specified conditions (T.L.
Schertz, U.S. Geological Survey, written commun., 1997). QC data are particularly useful for analyzing and interpreting water-
quality datacollected for small level s of measurement, for example micrograms per liter (parts per billion) for many constituents
analyzed for this study. For understanding “small level” detectionsin this report, about 0.05 microgram per liter (ug/L) is
equivalent to measuring the concentration of an aspirin tablet dissolved in an Olympic-size swimming pool. QC samples
collected and analyzed for this study consisted of three types of samples collected onsite: blanks, replicate environmental, and
environmental matrix-spike samples. In addition to QC samples submitted from the field, the U.S. Geological Survey (USGS)
National Water Quality Laboratory (NWQL) analyzes laboratory blanks, replicates, and spikes. QC data stored in USGS
databases are available upon request.

Blank samplestest for bias from introduction of contaminants to environmental samples. Four types of blank samples were
analyzed in this study: source-solution, equipment, trip, and field. Source-solution blanks consist of high-purity organics-free
water, prepared and tested by the NWQL for the National Water-Quality Assessment Program. Source-sol ution blanks, analyzed
only for volatile organic compounds (VOCs) and dissolved organic carbon (DOC) when detected in equipment and field blanks,
document the purity of these high-purity waters used to collect field and equipment blanks. Two equipment blanks were
collected prior to collection of the first environmental samples to indicate whether the equipment or sample-collection process
would bias the data. Two trip blanks, which are sealed vials of high-purity water prepared in the laboratory, transported to the
field, and shipped back to the laboratory, were used to assess the possibility of contamination during field activities, transport,
and shipping of samples.

Field blanks were collected at regular intervals onsite to indicate whether analytical bias occurred from sample collection,
cleaning protocols, or contamination of the mobile laboratory. Six field blanks were collected onsite following environmental
sample collection and subsequent equipment cleaning. Field blanks were processed the same as environmental samples—by
pumping high-purity water through cleaned sample-collection equipment, including filter apparatuses, where applicable.

Two trip blankswere analyzed for VOCs. Equipment and field blanks were analyzed for concentrations of major ions, nutrients,
DOC, trace elements, pesticides, and VOCs. DOC was detected in the two equipment blanks and was attributed to residual
detergent not removed during cleaning. The cleaning process was “ corrected” before sampling began. Toluene was the only
VOC detected in trip and source-solution blanks, but it was not detected in environmental samples. DOC was not detected above
the LRL in source-solution blanks. VOCs detected in field blanks were styrene and toluene, compounds not detected in
environmental samples. DOC was measured above the LRL in one field blank at an estimated concentration of 0.33 milligram
per liter (mg/L); however, this detection was smaller than the lowest environmental detection of 0.37 mg/L. Nutrients and
pesticides were not detected above minimum reporting levels or laboratory reporting levels (LRLS) in field blanks. Inorganic
constituents detected in field blanks were boron, 9 pug/L; bromide, two detections of 0.02 mg/L; lithium, 0.4 pug/L; and
strontium, 0.3, 0.1 mg/L. Detections of these constituents in field blanks were smaller than the smallest environmental
measurementsfor each constituent: boron, 73 ng/L; bromide, 0.07 mg/L; lithium, 0.2 ug/L; and strontium, 565 mg/L. Zinc was
detected in field blanks, two detections of 2 ug/L, at concentrations comparable to the smallest environmental measurements of
1 ug/L; therefore, zinc concentrations at or below 2 ug/L in environmental samples might be biased by contamination.

Replicate samples are used to evaluate variability in measurements associated with analytical processes, sample-collection
protocols, or natural variation. Replicate samples were collected sequentially after environmental samples. Replicate samples
were analyzed for major ions, nutrients, DOC, trace elements, radon, and tritium. Replicate pesticides and VOCs were obtained
through collection of environmental matrix-spike samples of those compounds. Precision can be evaluated by comparing
concentrati ons between environmental and replicate samples. Precision is expressed as rel ative percent difference (RPD) andis
computed as

RPD = {|Cy-Cy| + [(C1+Cy) = 2]} x 100, @
where
C, isthe concentration of an analyte measured in the environmental sample, in concentration units; and

C, isthe concentration of the analyte measured in the replicate sample, in the same concentration units.
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Consideration of the magnitude of concentrations being evaluated should be given when evaluating RPDs. For example, the
RPD computed from environmental and replicate concentrations of 100 and 101 mg/L is 1.0; the RPD computed from
environmental and replicate concentrations of 10 and 11 mg/L is9.5, and the RPD computed from environmental and replicate
concentrations of 1 and 2 mg/L is67. Although the difference between environmental and replicate concentrationsis the same
in each of the examples, the difference evaluated relative to the mean of the measured concentrations increases as the
concentrations being evaluated decrease. Constituents measured at small concentrations might yield alarge RPD. RPDs were
computed only from pairs of analytes that were detected. If one or both analysesin a constituent pair had less-than
measurements, then that constituent pair was not evaluated. One major ion analysis and its corresponding replicate had large
mass balance (comparison of mass of cations to mass of anions) errors so the mean RPD analysis for that sample set was not
considered.

Most mean RPDs computed for major ionsand trace elementswerelessthan 5, indicating excellent reproducibility. Mean RPDs
larger than 5 and less than 10 resulted for ammonia plus organic nitrogen (RPD = 9), boron (7), and selenium (6). Relatively
large RPDsresulted for strontium (15), dissolved phosphorus (15), and DOC (28). Mean RPDslarger than 5 for ammoniaplus
organic nitrogen, dissolved phosphorus, and DOC result from small concentrations being evaluated in constituent pairs.
Constituent pairs had excellent reproducibility for all constituents, except for one strontium sample pair. The strontium RPD
computed for this one constituent pair contributed a high bias to the mean RPD for strontium. Strontium RPDs computed for
the other sample pairs ranged from 0 to 2.1. In general, mean RPDs computed for constituents indicate that the amount of
variability in measurements between environmental and replicate samplesis acceptable.

Field spikes are used to assess bias and variability from ground-water matrix interference or degradation of organic constituent
concentrations during sample processing, storage, and analysis. Field spikes are environmental samples to which a known
volume and concentration of analytesis added. Analytical recoveries of the spiked compounds are expressed as percentages of
expected (theoretical) concentrations. Computed field-spike recoveries are compared to theoretical and lab recoveriesto
evaluate matrix interferences or degradation of organic compounds (pesticides and VOCs).

In addition to field spikes, surrogate compounds are added to environmental samples in the laboratory at the time of analysis.
Surrogates are compounds that have arange of expected (observed in the laboratory in 2001) recoveries, usualy near 100
percent, and are used to verify that analyses are acceptable. Recovery (percentage) is computed as
Recovery = [(Cgpiked — Cunspi ked) + C@(pected] x 100, %)
where
Copiked IS the measured concentration of analyte in the spiked environmental sample, in micrograms per liter; and
Cunspiked 1S the measured concentration of analyte in the unspiked environmental sample, in micrograms per liter.
Cexpected 1S the theoretical concentration of analyte in the spiked environmental sample, in micrograms per liter, and is
computed as
Cexpected = Csolution X Vpike ™ Vsample: ©)
where
Coolution 1S concentration of analyte in spiked environmental solution, in micrograms per milliliter;
Vgike 1S Vvolume of spike added to environmental sample, in milliliters; and
Vsample 1S Vvolume of environmental sample, inliters.

Pesticide field spikes and field-spike replicates were added to six environmental samples and their replicates, resulting in 11
spiked samples. Mean percent recoveries were computed for compounds detected: atrazine, 137 percent; deethylatrazine, 79;
deisopropylatrazine, 124; deethyldei sopropylatrazine, 133; 2-hydroxyaztrazine, 271; dacthal mono-acid, 98; dicamba, 102; and
malathion, 47. Pesticide spike analyses were within laboratory QC limits for surrogate compounds added to the sample prior
to analysis, indicating that analytical instrument performance was satisfactory. A very large mean percent recovery for 2-
hydroxyaztrazine indicates a high bias for this compound. Therefore, actual concentrations probably were considerably less
than reported concentrations and might be below the LRL. High biases also were computed for atrazine, deisopropylatrazine,
and deethyldeisopropylatrazine. Again, actual concentrations probably were less than reported concentrations. Low bias was
observed for malathion. Actual concentrations of this compound probably was higher than reported concentrations.
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VOC field spikes were added to five environmental samples. Mean percent recoveries for the compounds detected were
trichloromethane, 102, tetrachl oroethene, 85, and tetrahydrofuran, 79. A field spike was not available for methylethylketone.
Surrogate VOC spike analyses were as expected for two of the three compounds analyzed. One surrogate compound had a
smaller mean recovery than expected, which suggests that matrix interferences might have been observed. The mean percent
recovery for trichloromethane was similar to the observed recovery (in the laboratory in 2001) of 97; therefore, concentrations
measured in environmental samples probably are similar to actual concentrations. Mean recoveries for tetrachl oroethene and
tetrahydrofuran were lower than observed (in the laboratory in 2001) but were at or near one standard deviation. Concentrations
measured in these samples might be smaller than actual concentrations (low bias).

Ancillary datawere collected for wells from which water-quality data were obtained. Ancillary datainclude selected features
or conditions of the well site at the time of sampling, well-construction information, and geologic information. These data
included well-construction details such as age of the well, screened interval, casing material, descriptions of the lithologic
materials in which the well was installed, and recent or historical activity at the wellhead. Such information is useful for
interpretation of results. Ancillary datawere particularly useful for interpreting VOC data: Detected compounds probably result
from activities at or near the wellhead prior to sampling.
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The southern High Plains is an
important habitat for migrating
waterfowl.

About one-third of the Nation’s beef
cattle are raised within 150 miles of
Amarillo.

The southern High Plains plateau is
dissected by a handful of streams. In
some places these streams form
dramatic escarpments such as that
seen in Palo Duro Canyon. The flat
surface of the plateau, ideal for
farming, is quite apparent.
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