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Ground-Water Data for 1990-91 and
Ground-Water Withdrawals for 1951-91,
Nevada Test Site and Vicinity,

Nye County, Nevada

By David B. Wood and Steven R. Reiner
ABSTRACT

The U.S. Geological Survey, in support of
the U.S. Department of Energy Hydrology/Radio-
nuclide Migration Program, collects and compiles
hydrologic and geohydrologic data to aid in char-
acterizing the regional and local ground-water
flow systems underlying the Nevada Test Site.
This report presents selected ground-water data
collected from wells and test holes at and in the
vicinity of the Nevada Test Site.

Depth-to-water measurements were made at
74 sites at and in the vicinity of the Nevada Test
Site during water years 1990-91. Measured depths
to water ranged from 301 to 2,215 feet below land
surface and measured altitudes of the ground-
water surface at the Nevada Test Site ranged from
2,091 to 6,083 feet above sea level. Depth-to-
water measurements were obtained by a combina-
tion of wire-line, electric-tape, iron-horse, and
steel-tape methods.

Available annual ground-water withdrawals
are reported for 24 water-supply wells for calendar
years 1951-91. Available historic withdrawal and
depth-to-water data for ground-water supply wells
have been included to show changes through time.
Total annual ground-water withdrawals from the
24 reported water-supply wells at the Nevada Test
Site ranged from 33 to 1,118 million gallons,
including 868 million gallons for 1990 and 713
million gallons for 1991. Annual ground-water
withdrawals from individual water-supply wells
ranged from O (non-use) to 325 million gallons;
with O (non-use) to 233 million gallons for 1990
and O (non-use) to 155 million gallons for 1991.

Water samples were collected and analyzed
for tritium concentrations at 15 sites during water
years 1990-91. Tritium concentrations in bailed
water samples ranged from below detection limits
to 5,550,000 picocuries per liter. Tritium concen-
trations in samples from three wells exceeded
drinking-water standards established by the U.S.
Environmental Protection Agency. All three wells
are separate piezometers contained within a single
test hole near an area of extensive underground
nuclear testing.

INTRODUCTION

The Nevada Test Site (NTS; fig. 1) was estab-
lished in 1950 as a continental proving ground for
testing nuclear weapons (U.S. Congress, 1989).
Atmospheric nuclear testing commenced in 1951
and underground nuclear testing commenced in 1957.
Since 1962, all nuclear testing has been done under-
ground (U.S. Department of Energy, 1988) and mostly
in alluvium and volcanic rocks (U.S. Geological Sur-
vey, 1976). The United States entered into a unilateral
moratorium on nuclear weapons testing on October 2,
1992 (U.S. Department of Energy, 1995). To date
(1996), no nuclear tests have been made by the United
States since September 1992.

The Faultless Site (fig. 1) was established to
determine the suitability of using sites in central
Nevada for underground nuclear tests of higher yield
than was possible at NTS because of potential adverse
seismic effects at Las Vegas, Nev. The Faultless
nuclear test was detonated 3,199 ft below land surface
in tuffaceous sediment and zeolitized tuff on January
19, 1968 (Thordarson, 1987).

ABSTRACT 1
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Figure 1. Location of Nevada Test Site and vicinity, including Faultless Site.
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The U.S. Geological Survey (USGS), Desert
Research Institute, Los Alamos National Laboratory,
and Lawrence Livermore National Laboratory are the
principal organizations that provide services and tech-
nical expertise to the Nevada Operations Office of the
U.S. Department of Energy in support of the Hydrol-
ogy/Radionuclide Migration Program! at NTS. The
purpose of the Hydrology/Radionuclide Migration
Program is to document the mechanisms by which
radionuclides produced by underground nuclear tests
may move through the geologic media, and the direc-
tion and extent of such movement. The specific respon-
sibility of the USGS in support of the Hydrology/
Radionuclide Migration Program is to provide the
necessary hydrologic and geohydrologic data, and
the interpretation of these data, to aid in characterizing
the regional and local ground-water flow systems. This
characterization is needed to allow the U.S. Depart-
ment of Energy to manage the ground-water resources
at the Nevada Test Site and to assess the potential for
radionuclide migration.

"The U.S. Department of Energy’s Yucca Moun-
tain Site Characterization Project collects and compiles
data in and adjacent to Areas 25 and 29 of NTS (pl. ).
Selected ground-water data collected for this project
are compiled and reported by USGS personnel in the
following reports: Robison (1984), Waddell and others
(1984), Robison and others (1988), Gemmell (1990),
McKinley and others (1991), O'Brien (1991), Luckey
and others (1993), Boucher (1994), La Camera and
Westenburg (1994), Lobmeyer and others (1995), and
Tucci and others (1996).

The NTS, subdivided into 27 administrative areas
(pl. 1), is about 70 mi northwest of Las Vegas between
latitudes 36 and 38 degrees north and longitudes 115
and 117 degrees west. The Faultless Site, in Hot Creek
Valley (fig. 2), is about 70 mi northeast of Tonopah
between latitudes 38 and 39 degrees north and longi-
tudes 116 and 117 degrees west. Both areas are in Nye
County, Nev.

Purpose and Scope

This report presents ground-water data collected
at and in the vicinity of NTS from October 1, 1989, to
September 30, 1991 (water years 1990 and 1991).

1In 1992, the Hydrology/Radionuclide Migration Program
was renamed the Hydrologic Resources Management Program.

116°15' 116°12'30"
38°40 —

116°10'

HOT CREEK
VALLEY

wUC-1-P-25R

wHTH-2

38°37'30° |- ®HTH-1

38°35' !
1 2 MILES
2 KILOMETERS

0 1

EXPLANATION

Test hole used for depth-to-water
measurements— Label indicates
local hole identifier in table 2

® HTH-1

Road

Figure 2. Location of test holes at Faultless Site, Nye
County, Nevada.

Ground-water data presented in this report were col-
lected from wells and test holes in two discrete study
areas—the Nevada Test Site and the Faultless Site
(fig. 1). Specifically, this report presents depth-to-water
measurements collected from wells, test holes, and
ground-water supply wells, withdrawals from ground-
water supply wells, and tritium concentrations from
wells and test holes. Available historical data on with-
drawals and depth-to-water measurements (prior to
October 1, 1989) for ground-water supply wells have
been included to show the amount of ground-water
withdrawals and changes in depth to water through
time.

Geohydrologic Setting

NTS is entirely within the Great Basin region
of the Basin and Range physiographic province. The
region is characterized by mountain ranges with a
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general north-south orientation separated by basins
(valleys) that are filled by accumulations of unconsoli-
dated to partly consolidated sedimentary deposits and
underlain by consolidated rocks that also form the sur-
rounding ranges (Stewart, 1980). The geohydrologic
setting of NTS is similar to that of most of the Basin
and Range province. It is characterized by localized
aquifers within the basin-fill deposits and volcanic
rocks. Regional aquifers are mostly within complexly
folded and faulted limestones and dolomites that
underlie the localized aquifers (Winograd and Thordar-
son, 1975), but also are within deep fractured volcanic
rocks at some locations (Blankennagel and Weir,
1973). Much of the ground-water flow is interbasin;
that is, deep flow is not controlled by the basin-and-
range topography that defines surface-water drainage
basins (Winograd and Thordarson, 1975).

NTS is contained within the Death Valley
ground-water flow system (pl. 1), a regional system
encompassing 15,800 mi2 (Harrill and others, 1988,
sheet 1). Ground water flows from NTS to one of four
major discharge areas: (1) Alkali Flat, (2) Ash Mead-
ows, (3) Oasis Valley, and (4) Death Valley. All ground
water beneath NTS is thought to flow within one of
three ground-water subbasins of the Death Valley
ground-water flow system—the Alkali Flat-Furnace
Creek Ranch, Ash Meadows, and Qasis Valley subba-
sins (Waddell and others, 1984, p. 36-39 and pl. 3; Lac-
zniak and others, 1996, p. 16-20 and pl. 1).

Ground water at NTS flows through three princi-
pal water-yielding units: (1) Cenozoic basin-fill depos-
its (primarily alluvium and colluvium of Quaternary
and Tertiary age), (2) Cenozoic volcanic rock (prima-
rily welded tuffs, rhyolite lava flows, and basalt flows
of Tertiary age), and (3) Paleozoic carbonate rock (pri-
marily limestones and dolomites). Certain stratigraphic
units and lithologic types (especially those that include
fractured rocks) form the best water-yielding units as
described by Winograd and Thordarson (1975, p. C10-
11), Blankennagel and Weir (1973, p. B5-6), Waddell
and others (1984, p. 17-22), and Laczniak and others
(1996, p. 10-16, 23-26, and 33-37).

Site Designations

Ground-water sites are either wells or test holes.
The term "well" describes cased holes drilled specifi-
cally to find ground water. All other drilled holes are
termed test holes. Wells and test holes are identified

herein by Nevada Test Site (NTS) hole number, by U.S.
Geological Survey (USGS) standard identification, and
by the latitude and longitude of the site.

The NTS hole numbers were assigned by Ray-
theon Services Nevada to wells and test holes accord-
ing to the type of hole drilled, site location (NTS Area,
pl. 1), and sequence code for the consecutive order in
which the hole was drilled or redrilled. Emplacement
holes for nuclear weapons tests begin with the letter
"U," followed by a dash (-), NTS area number (pl. 1),
and sequence code (letters "a-z, aa-az, ba-bz, ..., za-
zz"). A hole drilled specifically to provide data that
could not be collected from an emplacement hole is
assigned incremental letters or numbers, or both. The
suffix letters "ITS" indicate an integrated test system,
"PS" apost-shot hole, "S" a substitute hole, and "WW"
a water well. Exploratory holes follow the same nam-
ing convention, but begin with the letters "UE."

In this report, exceptions to the standard assign-
ment procedures are Army 1 WW, HTH-1, HTH-2,
J-1IWW, J-12 WW, J-13 WW, PM-1, PM-2, PM-3,
RNM-2S, TW-1, TW-3, TW-7, TW-B, TW-D, TW-F,
UC-1-P-2SR, WW-2, WW-3, WW-4, WW-4A, WW-
5A, WW-5B, WW-5C, WW-8, WW-A, WW-C, and
WW-C-1. The prefix letters "HTH" indicate a hydro-
logic test hole, "J" Jackass Flats, "PM" Pahute Mesa,
"RNM" radionuclide migration, "TW" test well, "UC"
underground central Nevada, and "WW" water well.
Numbers and letters following the dash in the excep-
tion represent sequence of site drilling, not NTS loca-
tion.

The USGS system for site identification is based
on the latitude-longitude grid. Each site is identified by
a unique 15-digit number: The first six digits are the
degrees, minutes, and seconds of latitude; the next
seven digits are the degrees, minutes, and seconds
of longitude; and the last two digits constitute the
sequence number of the well or test hole within the
1-second grid of latitude and longitude. The assigned
number is retained as a permanent identifier even if a
more precise latitude and longitude are later deter-
mined (U.S. Geological Survey, 1989, p. 2-10). There-
fore, to determine the geographic location of a well or
test hole, the latitude and longitude coordinates (which
are listed herein) should be used rather than the USGS
standard identification.
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GROUND-WATER DATA

Data presented consist of depth-to-water mea-
surements taken from wells and test holes, ground-
water withdrawals from ground-water supply wells,
and tritium concentrations in water samples from wells
and test holes. During water years 1990-91, depth to
water was measured at 74 wells and test holes, ground-
water withdrawals were compiled for 24 ground-water
supply wells, and water samples were collected from
15 wells and test holes and analyzed for tritium concen-
tration. The locations of these wells, test holes, and
ground-water supply wells are shown on plate 1 and
figure 2. Available historical data on withdrawals and
depth-to-water measurements for ground-water supply
wells have been included to show the amount of
ground-water withdrawals and changes in depth to
water through time. Depth-to-water data have been col-
lected, compiled, verified, and stored in the Ground-
Water Site Inventory (GWSI) data base. This is one
of four subsystems that constitute the computerized
National Water Information System (NWIS) of the
USGS, managed in Nevada by the District Office in
Carson City, Nev.

The data-collection network consists of two
parts—short-term test holes and long-term observation
wells and test holes. Depth to water is measured inter-
mittently in test holes that penetrate the saturated zone.

These measurements are made frequently until the
measured depth to water stabilizes or the hole is
destroyed or becomes inaccessible. Most test holes are
short-term holes and the opportunity to measure depth
to water in them is limited to a few weeks or a few
months, which generally is not sufficient for stabiliza-
tion of depth to water. Because most of the existing
observation wells and test holes available for long-term
observation were not drilled for the direct acquisition
of hydrologic data, depth-to-water fluctuations that
represent local (basin-fill or volcanic-rock) or regional
(carbonate-rock or volcanic-rock) aquifer conditions
generally are not monitored. Wells or test holes that
exhibit minor fluctuations in depth to water are mea-
sured annually. Wells or test holes that exhibit large
fluctuations in depth to water are measured weekly,
quarterly, or continuously.

Depth to Water

The term "depth to water” is used rather than
"water level"” to avoid confusion with "static water
level" as defined by Winograd (1970, p. 19) for NTS.
Use of depth to water does not imply static conditions.
Test holes drilled for nuclear-weapons tests commonly
become inaccessible prior to fluid-level stabilization.
Depth-to-water measurements in wells and test holes
may represent elevated or depressed fluid levels
because of disturbances caused by drilling or nearby
nuclear detonations (Winograd, 1970, p. 20-25). Mea-
surements may be affected by removal or injection of
fluid or may represent a composite fluid level for the
saturated units penetrated.

Water-level altitudes determined by subtracting
depth-to-water measurements from the reported land-
surface altitude may not represent actual water-level
altitudes. The altitude of land surface is determined by
conventional surveying techniques at each well or test
hole when drilling operations have been completed.
However, subsequent NTS activities may have altered
the land-surface datum.

Methods

Several techniques are used to measure depth to
water at NTS. Measurements in 1990-91 were made by
the USGS with the wire-line, electric-tape, iron-horse,
and steel-tape devices. Steel-tape measurements are
used to calibrate the other devices.

GROUND-WATER DATA 5



Wire-Line Device

The wire-line device consists of an armored four-
conductor cable mounted on a motorized reel. The
cable is centered over and guided into the well or test
hole with a hydraulic boom. Attached to the end of the
cable is one of two probes. One probe transmits an
electric current to a meter at land surface by completing
an electric circuit the instant water or other fluid is con-
tacted. The other probe contains an enclosed float.
Once this probe enters the water or fluid and the float
moves far enough inside the probe to break the electric
circuit, the meter reflects the change. A measuring
wheel, over which the cable passes, measures the
length of cable passed into and withdrawn from the
well or test hole. The length of cable suspended below
the reference mark is corrected for stretch and adjusted
to land-surface datum to determine the measured depth
to water.

Electric-Tape Device

The electric-tape device consists of a weighted
electrical cable with two wire conductors exposed on
the leading end. When both conductors contact water,
electrical continuity between the two conductors is
made and a visual display, sound beeper, or both is acti-
vated. The length of tape suspended below the refer-
ence mark is corrected for stretch and adjusted to land-
surface datum to determine the measured depth to
water.

Iron-Horse Device

The technique for using the iron-horse device to
measure depth to water has been described by Garber
and Koopman (1968, p. 6-11) and by Weir and Nelson
(1976). The device consists of an armored single-con-
ductor cable mounted on a portable reel. Attached to
the end of the cable is a probe that transmits an electric
current to a meter at land surface the instant water or
fluid is contacted. A measuring wheel, over which the
cable passes, measures the length of cable passed into
and withdrawn from the well or test hole. The length of
cable suspended below the reference mark is corrected
for stretch and adjusted to land-surface datum to deter-
mine the measured depth to water.

Steel-Tape Device

The technique used for making steel-tape mea-
surements of depth to water greater than 1,000 ft below
land surface described by Garber and Koopman (1968,

p. 2-6) has been modified as described by Robison and
others (1988, p. 9-10). The steel tape, which is mounted
on a motor-driven reel, is suspended in the well or test
hole a known distance below a reference mark so the
bottom end is below the water or fluid surface. The
length of wetted tape is subtracted from the suspended
length below the reference mark and adjusted to land-
surface datum by subtracting or adding the distance
of the reference point above or below land surface to
determine the measured depth to water.

The steel-tape device serves as a calibration tool
to determine the stretch corrections applied to the wire-
line, electric-tape, and iron-horse devices. Periodically,
simultaneous measurements are taken with each device
from several wells and test holes chosen to represent a
range of depth to water found at NTS. Corrections for
the other devices are based on the measurements made
with the steel-tape device.

Measurements

Depth-to-water measurements for wells and test
holes shown in table 1 represent data collected during
water years 1990-91. These measurements can be com-
pared to earlier measurements in long-term observation
wells and test holes reported by Wood (1992, p. 17-49)
or later measurements reported by Reiner and others
(1995, p. 21-28), Robie and others (1995, p. 21-32),
Clary and others (1995, p. 641-652), and Bauer and
others (1996, p. 670-702). Depth-to-water measure-
ments for ground-water supply wells shown in table 2
represent available historic data. For wells and test
holes listed in tables 1 and 2, the following data are pre-
sented: NTS hole number designation, USGS standard
identification, latitude and longitude coordinates, date
hole completed, land-surface altitude, hole depth, top
of open interval, bottom of open interval, type of open
interval, measurement date, depth-to-water measure-
ment, measurement method, and measurement site sta-
tus. The wells and test holes are listed sequentially, first
by NTS administrative area, then by NTS hole number
designation and USGS standard identification within
each area.

Some items listed in tables 1 and 2 need further
clarification. "Date hole completed" is the date that
borehole construction work, which may affect where
water enters the casing or borehole, ceased. Types of
construction work that affect completion are borehole
drilling, setting or perforating casing, setting packers or
plugs, and grouting the hole. Therefore, completion
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dates listed in table 1 and 2 may not agree with comple-
tion dates reported by Raytheon Services Nevada
(RSN). "Hole depth" is the accessible hole depth,
which may be shallower than total drilled depth.
Because hole depth represents the most recent avail-
able information, the present accessible hole depth may
be shallower or deeper than the hole depth reported by
RSN. "Depth of open intervals," top and bottom, are
listed for each perforated or packer interval or borehole
diameter. The bottom of the deepest open interval nor-
mally is equivalent to total drilled depth. Water may be
contributed to the casing or borehole from depths
greater than the accessible depth if drilled depth
exceeds accessible depth. A site status of "Z" is nor-
mally listed if the first depth-to-water measurement
was taken within about 1 month of the date that the hole
was completed to indicate that the water level may not
have stabilized within the casing or borehole. A site
status of "Z" also denotes nearby nuclear events, earth-
quakes, or other natural or man-induced conditions that
may affect the measured depth to water.

The measured depth to water ranged from 301 ft
below land surface on September 12, 1991, at UE-4t 1
in YuccaFlatto 2,215 ft below land surface on Septem-
ber 25, 1990, at U-20be on Pahute Mesa. The measured
altitude of the ground-water surface ranged from 2,091
ft above sea level on January 24, 1990, at UE-3e 4 in
Yucca Flat to 6,083 ft above sea level on October 12,
1989, at UE-12t 6 on Rainier Mesa.

Ground-Water Withdrawals

Ground-water withdrawals are compiled for 24
wells at NTS. Withdrawal data included for the 1951-
71 calendar years are reprinted from Claassen (1973),
except for J-11 WW. Records of total ground-water
withdrawals for 1972-82 are not available except for
J-12 WW and RNM-2S. Withdrawal data for well
RNM-2S for 1975-91 were supplied by Los Alamos
National Laboratory (J.L. Thompson, written com-
mun., 1992). All other withdrawal data for the 1983-91
calendar years were compiled from water-production
reports provided by REECo.

All water-supply wells currently in use at NTS
are equipped with totalizing flow meters. Each meter
has a counting-wheel display (similar to an automobile
odometer) with six rolling digits and either two or three
fixed digits. Meters with two fixed digits are accurate to
about the nearest 100 gallons and meters with three
fixed digits are accurate to about the nearest 1,000 gal-

lons. REECo personnel recorded meter readings peri-
odically and the totals represent the difference in
readings from one date to the next. REECo water-
production data have been recompiled to represent
average monthly and yearly totals. Withdrawals not
reported due to broken flow meters were estimated by
taking an average of the REECo data on ground-water
withdrawals prior to and following the missing period
of record. When a meter was broken for a lengthy
period, trends from preceding years were considered.

Ground-water withdrawals from water-supply
wells at NTS are presented in table 3. The following
information is listed: NTS hole-number designation,
USGS standard identification, latitude and longitude
coordinates, date well completed, land-surface altitude,
well depth, top of open interval, bottom of open inter-
val, type of open interval, primary water-yielding units,
ground-water subbasin, calendar year of ground-water
withdrawals, ground-water withdrawals in million gal-
lons, ground-water withdrawals in acre-feet, source of
withdrawal data, and days of estimated withdrawals.
Data are listed in table 3 sequentially, first by NTS
administrative area, by NTS hole-number designation,
then by USGS site identification number.

Total annual ground-water withdrawals at NTS
ranged from about 33 million gallons (pumped from 3
water-supply wells for 1951) to about 1,118 million
gallons (pumped from 14 water-supply wells for 1989).
Anmual ground-water withdrawals from individual
water-supply wells ranged from 0 (non-use) to 325 mil-
lion gallons (pumped from RNM-2S in Frenchman Flat
for 1979). The total ground-water withdrawal at NTS
for 1990 was 868 million gallons (pumped from 13
water-supply wells) and for 1991 was 713 million gal-
lons (pumped from 13 water-supply wells). The maxi-
mum ground-water withdrawal from a water-supply
well for 1990 was 233 million gallons and for 1991 was
155 million gallons (both pumped from RNM-28S).

Total annual ground-water withdrawals from
NTS for calendar years 1951-71 and 1983-91 are
shown in figure 3. No records were available for 1972-
74. Only withdrawals from well RNM-2S are included
for 1975-80. Only withdrawals from wells RNM-2S
and J-12 WW are included for 1981-82. Water-produc-
tion records of withdrawals from other active water-
supply wells for 1972-82 are not available. Total
monthly withdrawals for the 1983-91 calendar years
from NTS part of the Alkali Flat-Furnace Creek Ranch
ground-water subbasin, from the volcanic rock water-
yielding unit, are shown in figure 4. Total monthly
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withdrawals for calendar years 1983-91 from the NTS
part of the Ash Meadows ground-water subbasin, by
water-yielding unit, are shown in figure 5. No with-
drawals were made for the 1983-91 calendar years
from the NTS part of the Oasis Valley ground-water
subbasin. Where more than one water-yielding unit
was saturated, units were combined. No attempt was
made to determine percent contribution by unit. If a
unit was saturated and open to the well bore, it was
reported.

Monthly and annual ground-water withdrawals,
by water-supply well for calendar years 1983-91, are
shown in figures 6-22. The graphs are grouped by geo-
graphic area and, within an area, by NTS hole-number
designation. Data are compiled from flow-meter
records except where noted. Consistently throughout
the REECo water-production data, withdrawals were
estimated for all active wells for 8 days in December
1984, 13 days for January 1985, and 7 days for Decem-
ber 1985. A brief description of each graph follows.

Ground-water withdrawals from well WW-8 on
Buckboard Mesa (Area 18, pl. 1) are shown in figure 6.
The well is in the Alkali Flat-Furnace Creek Ranch
ground-water subbasin, open to Tertiary volcanic rock,
and used primarily for drinking water and construction.
Data are compiled from flow-meter records except as
noted above, 5 days estimated for June 1989, and 23
days for July 1989.

Ground-water withdrawals from well RNM-2S in
Frenchman Flat (Area 5, pl.1) are shown in figure 7.
The well is in the Ash Meadows ground-water subba-
sin, open to Quaternary alluvium, and used for a radio-
nuclide migration experiment. Data are compiled from
flow-meter records. Pumping ceased when the experi-
ment was completed August 29, 1991.

Ground-water withdrawals from well UE-5¢c WW
in Frenchman Flat (Area 5, pl.1) are shown in figure 8.
The well is in the Ash Meadows ground-water subba-
sin, open to Quatemary alluvium and Tertiary volcanic
rock, and used primarily for drinking water and con-
struction. Data are compiled from flow-meter records
as noted above. The well was not pumped during April
1983, November 1986 through March 1987, May
through July 1987, and April 1989 through February
1991.

Ground-water withdrawals from well WW-4 in
Frenchman Flat (Area 6, pl. 1) are shown in figure 9.
The well is in the Ash Meadows ground-water subba-
sin, open to Tertiary volcanic rock, and used primarily
for drinking water and construction. Data are compiled

from flow-meter records except as noted above, 19
days estimated for August 1990, and 9 days for Sep-
tember 1990. The well was not pumped January
through March 1983.

Ground-water withdrawals from well WW-5B in
Frenchman Flat (Area 6, pl. 1) are shown in figure 10.
The well is in the Ash Meadows ground-water subba-
sin, open to Quaternary alluvium, and used primarily
for drinking water and construction. Data are compiled
from flow-meter records except as noted above. Pump-
ing ceased October 1988.

Ground-water withdrawals from well WW-5C in
Frenchman Flat (Area 5, pl. 1) are shown in figure 11.
The well is in the Ash Meadows ground-water subba-
sin, open to Quaternary alluvium, and used primarily
for drinking water and construction. Data are compiled
from flow-meter records as noted above. The well was
not pumped October through December 1985.

Ground-water withdrawals from well J-12 WW
in Jackass Flats (Area 25, pl. 1) are shown in figure 12.
The well is in the Alkali Flat-Furnace Creek Ranch
ground-water subbasin, open to Tertiary volcanic rock,
and used primarily for drinking water and construction.
Data are compiled from flow-meter records except as
noted above.

Ground-water withdrawals from well J-13 WW
in Jackass Flats (Area 25, pl. 1) are shown in figure 13.
The well is in the Alkali Flat-Fumace Creek Ranch
ground-water subbasin, open to Tertiary volcanic rock,
and used primarily for drinking water and construction.
Data are compiled from flow-meter records except as
noted above, 11 days estimated for November 1989, 3
days for December 1989, and 7 days for September
1990.

Ground-water withdrawals from well Army 1
WW in Mercury Valley (Area 22, pl. 1) are shown in
figure 14. The well is in the Ash Meadows ground-
water subbasin, open to Paleozoic carbonate rock, and
used primarily for drinking water and construction.
Data are compiled from flow-meter records except as
noted above, 7 days estimated for June 1987, 14 days
for November 1988, 8 days for December 1990, and 31
days for January 1991.

Ground-water withdrawals from well U-20 WW
on Pahute Mesa (Area 20, pl. 1) are shown in figure 15.
The well is in the Alkali Flat-Furnace Creek Ranch
ground-water subbasin, open to Tertiary volcanic rock,
and used primarily for construction. The well was com-
pleted in July 1985. Data are compiled from flow-meter
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records except 7 days estimated for December 1985
and 7 days for August 1986. The well was not pumped
June through September 1991.

Ground-water withdrawals from well UE-19¢
WW on Pahute Mesa (Area 19, pl. 1) are shown in fig-
ure 16. The well is in the Alkali Flat-Fumnace Creek
Ranch ground-water subbasin, open to Tertiary volca-
nic rock, and used primarily for construction. Data are
compiled from flow-meter records except as noted
above. The well was not pumped May 1983, January
through March 1984, and January 1988.

Ground-water withdrawals from well UE-1r WW
in Yucca Flat (Area 1, pl. 1) are shown in figure 29. The
well is in the Ash Meadows ground-water subbasin,
open to Tertiary volcanic rock and Paleozoic carbonate
rock, and used primarily for construction. Data are
compiled from flow-meter records except as noted
above. Pumping ceased October 1988.

Ground-water withdrawals from well UE-16d
WW in Yucca Flat (Area 16, pl. 1) are shown in figure
18. The well is in the Ash Meadows ground-water sub-
basin, open to Paleozoic carbonate rock, and used pri-
marily for drinking water. Data are compiled from
flow-meter records except as noted above.

Ground-water withdrawals from well WW-2 in
Yucca Flat (Area 2, pl. 1) are shown in figure 19. The
well is in the Ash Meadows ground-water subbasin,
open to Paleozoic carbonate rock, and used primarily
for construction. Data are compiled from flow-meter
records except as noted above, 5 days estimated for
June 1989, and 23 days for July 1989. The well was not
pumped during May 1989. Pumping ceased December
1990.

Ground-water withdrawals from well WW-A in
Yucca Flat (Area 3, pl. 1) are shown in figure 20. The
well is in the Ash Meadows ground-water subbasin,
open to Quaternary alluvium, and used primarily for
drinking water. Data are compiled from flow-meter
records except as noted above. Pumping ceased Octo-
ber 1988.

Ground-water withdrawals from well WW-C in
Yucca Flat (Area 6, pl. 1) are shown in figure 21. The
well is in the Ash Meadows ground-water subbasin,
open to Paleozoic carbonate rock, and used primarily
for drinking water. Data are compiled from flow-meter
records except as noted above, 7 days estimated for
September 1986, and 7 days for September 1990. The
well was not pumped December 1987, March through
May 1989, and December 1989 through January 1990.

Ground-water withdrawals from well WW-C-1in
Yucca Flat (Area 6, pl. 1) are shown in figure 22. The
well is in the Ash Meadows ground-water subbasin,
open to Paleozoic carbonate rock, and used primarily
for drinking water. Data are compiled from flow-meter
records except as noted above and 7 days estimated for
September 1988.

Graphs of ground-water withdrawals are not
included for the following wells because the wells are
no longer used for water supply or current records are
not available. Wells WW-5A and WW-3 have not been
used for water supply since 1970, wells UE-19%¢ WW,
UE-19gS WW, and U-20a 2 WW have not been used
since 1967, and well J-11WW has not been used since
1960. Water from well UE-15d WW was used intermit-
tently for cleaning purposes at the U.S. Environmental
Protection Agency farm until the pump failed to start
and pumping ceased October 7, 1991. Well WW-4A
was drilled in 1990 and was not used.

Tritium Concentrations

Water samples for determination of tritium con-
centrations were collected from 15 wells and test holes
at NTS. The technique used to collect the samples from
slightly below the water surface is described by Claas-
sen (1982, p. 36-38) and by Wood (1976, p. 5-6). The
bailer used in 1990 and 1991 was a solid plug coupled
toa 1-9/16-in. (inside diameter) by 6-t stainless steel
tube coupled to a 2-ft upper section containing four 3/4-
in. by 6-in. slots and cou;l)led to asolid cap. Each bailed
sample contained about "/, gallon of water. Raw, unfil-
tered samples were collected in 500-milliliter acid-
rinsed glass bottles, labeled, and delivered to the Envi-
ronmental Monitoring Systems Laboratory of the U.S.
Environmental Protection Agency in Las Vegas, Nev.
To prevent possible cross-contamination after sam-
pling, the bailer was rinsed twice with a 10 percent
hydrochloric acid solution. The bailer then was rinsed
twice with tap water or deionized water and allowed to
air dry prior to the next sample collection.

The results of the tritium analyses are presented
in table 4. For the 15 wells and test holes, the following
information is listed: NTS hole-number designation,
USGS standard identification, latitude and longitude
coordinates, date hole completed, land-surface altitude,
hole depth, top of open interval, bottom of open inter-
val, type of open interval, sample date, and tritium con-
centration. Data are listed in table 4 sequentially, first
by NTS administrative area, by NTS hole-number des-
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ignation, then by USGS site identification number.
Because some of the wells and test holes may not have
been completely developed (pumped) prior to sample
collection, some tritium concentrations may represent
residual drilling fluids or other fluids introduced during
drilling or pumping and water injection instead of rep-
resenting water solely from the saturated zone.
Tritium concentrations ranged from below
detection limits (-1 pCi/L) on September 10, 1991, at
U-20ax on Pahute Mesa to 5,550,000 pCi/L on May 3,
1990, at UE-3e 4-1 in Yucca Flat. An average annual
concentration of 20,000 pCi/L of tritium in drinking
water is the maximum permissible limit established by
the U.S. Environmental Protection Agency in Title 40,
Code of Federal Regulations (1988). Tritium concen-
trations in samples from wells UE-3e 4-1, UE-3e 4-2,
and UE-3e 4-3 exceeded this limit. These three wells
are contained within a single test hole near an area of
extensive underground nuclear testing. Each well is a
separate piezometer open to a different depth interval.

SUMMARY

The U.S. Geological Survey, in support of the
U.S. Department of Energy Hydrology/Radionuclide
Migration Program, collects and compiles hydrologic
and geohydrologic data at and in the vicinity of NTS to
aid in characterizing the regional and local ground-
water flow systems. This report presents depth-to-
water measurements, ground-water withdrawals, and
tritium concentrations determined for selected wells
and test holes as part of this program.

Depth to water was measured at 74 wells and test
holes at and in the vicinity of NTS during October 1,
1989, to September 30, 1991. The depth to water
ranged from 301 ft below land surface at UE-4t 1 to
2,215 ft below land surface at U-20be. The measured
altitude of the water surface ranged from 2,091 ft above
sea level at UE-3e 4 to 6,083 ft above sea level at UE-
12t 6. Available historic depth-to-water measurement
data collected from water-supply wells are reported
also. Wire-line, electric tape, iron-horse, and steel-tape
devices were used to measure depth to water.

Available annual ground-water withdrawals were
reported for 24 water-supply wells for calendar years
1951-91. Total annual ground-water withdrawals from
the 24 reported water-supply wells at NTS ranged from
33 million gallons for 1951 to 1,118 million gallons for
1989. Annual ground-water withdrawals from individ-

ual water-supply wells ranged from O (non-use), for
several wells during one or more years, to 325 million
gallons, from RNM-2S for 1979. The total ground-
water withdrawal for 1990 was 868 million gallons and
for 1991 was 713 million gallons. The maximum with-
drawal from a water-supply well for 1990 was 233 mil-
lion gallons and for 1991 was 155 million gallons, both
from RNM-2S.

Tritium concentrations in water samples collected
from selected wells and test holes penetrating the satu-
rated zone ranged from below detection limits at
U-20ax to 5,550,000 pCi/L at UE-3e 4-1. Tritium
concentrations in samples from wells UE-3e 4-1,
UE-3¢ 4-2, and UE-3e 4-3 exceeded established drink-
ing-water standards. All three wells are separate pie-
zometers contained within a single test hole near an
area of extensive underground nuclear testing.
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16 Ground-Water Data for 1990-91 and Ground-Water Withdrawals for 1951-91, Nevada Test Site
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Figure 5. Monthly ground-water withdrawals from the Nevada Test Site part of the Ash Meadows ground-water subbasin, calendar year 1983-91,
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