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HYDROGEOLOGIC DATA FROM SELECTED WELLS
AND TEST HOLES IN AND ADJACENT TO THE
NEVADA TEST SITE, NYE COUNTY, NEVADA,

THROUGH 1986

By Freddy E. Arteaga, Charles S. Savard, 
Michael E. Johnson, and J. Christopher Stone

ABSTRACT

Hydrogeologic data collected from selected wells and test holes in 
the Nevada Test Site area show that the measured depth to water in the area 
ranged from 92 to 2,467 feet below land surface. The measured altitude 
of the ground-water surface ranged from 2,289 to 5,913 feet above sea level. 
Ground water in the Nevada Test Site area is present in three major types of 
rocks: Quaternary sediments, Tertiary volcanics, and Paleozoic sedimentary 
and minor intrusive rocks.

The hydrogeologic data were collected from wells and test holes ranging 
from 261 to 13,686 feet deep. The casing size ranged from 1.2-inch diameter 
in exploratory holes to 122-inch diameter in emplacement holes. Detailed 
geologic descriptions, selected borehole geophysical logs, aquifer-test 
data, and water-quality data for many of the wells and test holes can be 
obtained from published reports.

INTRODUCTION

An understanding of the ground-water hydrology in the area of the 
Nevada Test Site (NTS) is necessary for the safe and economical operation 
of the NTS facility. Since the early 1950's, the U.S. Geological Survey, in 
cooperation with the U.S. Atomic Energy Commission (now the U.S. Department 
of Energy), has studied the ground-water hydrology and the geology of the 
NTS area. Hydrogeologic data collected by the U.S. Geological Survey and 
other governmental agencies and private contractors are being compiled for 
input to a computerized data base. This report contains location, construc­ 
tion, water-level, and geologic data for selected wells and test holes in 
the NTS area. Users of this report will find summarized information listed 
in table 1. Detailed information can be obtained from published reports 
listed in the "References Cited" section.

Several data bases supported by national laboratories and the U.S. 
Geological Survey incorporate water level, geology, geophysical, geome- 
chanical, and water-quality data for the NTS. Data included in this 
report are being stored in the Ground Water Site Inventory (GWSI) data 
base. This computerized data base is maintained by the U.S. Geological 
Survey as a national repository for ground-water information. The infor­ 
mation stored in this data base has been screened carefully and may be 
retrieved in several different formats. The Nevada District Office of 
the U.S. Geological Survey, Water Resources Division, may be contacted 
for additional information regarding retrieval of these data.
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Ground-water data presented in this report are limited to selected 
well and test-hole data collected within the boundaries of NTS, selected 
data from exploratory holes used by the Nevada Nuclear Waste Storage 
Investigation program (NNWSI), and data from several holes in other areas 
adjacent to the NTS. Well and test-hole locations are shown on plate 1.

A detailed description of the ground-water hydrology in the area 
of NTS is presented in Blankennagel and Weir (1973), Waddell (1982), 
Waddell and others (1984), and Winograd and Thordarson (1975).

DATA SOURCE

Computerized data bases, published and unpublished reports, and 
U.S. Geological Survey data files were used to compile the information 
on the 187 wells and test holes listed in this report. The unpublished 
reports and files are located in the U.S. Geological Survey offices in 
Mercury and Las Vegas, Nev., and Denver, Colo.

Locations of the wells and test holes were obtained from the Lawrence 
Livermore National Laboratory (LLNL) data base (Howard, 1976, 1983) and 
construction data were obtained from Fenix & Scisson, Inc., data files 
located in Mercury, Nev. Data for several test holes and wells drilled 
prior to 1960 were obtained from Thordarson and others (1967).

Water-level data were compiled from published reports, LLNL data base, 
and U.S. Geological Survey data files. The LLNL data base contains many 
water-level measurements that are not representative of the natural ground- 
water flow system. These nonrepresentative water levels, perhaps, resulted 
from the techniques used in the construction of the hole. Therefore, they 
reflect physical conditions in the hole at the time of the measurement, and 
may not represent the true static water levels in the surrounding rocks. 
These data have been screened to retain only representative static water 
levels; however, additional information could cause a reinterpretation of 
the static water level from field data. Any changes resulting from the 
reinterpretations will be entered into the GWSI data base.

The geologic data were obtained from published reports of the U.S. 
Geological Survey, Geologic Division, and from a U.S. Geological Survey 
geologic data base described by Williams (1986). Only the saturated 
portions of the hole are addressed in this report. The GWSI data base, 
however, contains geologic data for the entire hole.
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MAP INFORMATION

Plate 1 presents the well or test-hole location and the assigned index 
number. The NTS administrative areas are also outlined on the map. Water- 
level contour maps are available in reports by Blankennagel and Weir (1973), 
Doty and Thordarson (1983), Waddell and others (1984), and Winograd and 
Thordarson (1975).

TABLE EXPLANATION 

Map Index Number

Each well and test hole has been assigned an index number for 
cross-referencing plate 1 and table 1. The hydrogeologic data listed 
in table 1 are grouped according to the administrative areas of the NTS 
Wells and test-holes located outside the NTS boundary are listed at 
the end of table 1.

Well and Test-Hole Designation

Wells and test holes are assigned a designation according to the type 
of hole drilled, area drilled in, and the sequence code for the consecutive 
order that the hole was drilled or redrilled. Emplacement holes begin with 
the letter "U, " followed by the NTS area number and the sequence code letter. 
Sometimes the drilling of a hole is abandoned and a nearby location is used. 
The letter "S" is then added to the sequence designation to indicate a substi­ 
tute hole. An example is "U19aS, " which is an emplacement hole in area 19 
with the sequence code "a" and an "S" to indicate that the original hole was 
abandoned but a substitute hole was completed. Exploratory holes follow the 
same designation procedure, but begin with "UE." Thus, "UEla" is an explor­ 
atory hole in area 1 with a sequence code of "a."

Post-shot holes are designated to associate them with the appropriate 
emplacement hole. The emplacement-hole designation is used with the addi­ 
tion of "PS" and another sequence code for the post-shot holes associated 
with the particular emplacement hole. For example, "U20nPSlDDH" is a post- 
shot hole associated with the "U20n" emplacement hole, and has a sequence 
code of "1DDH." Holes instrumented for nuclear testing are designated to 
associate them with the appropriate emplacement hole. Thus, "U19ab-2" is 
the number-two instrumented hole associated with emplacement hole "U19ab."

Other holes are designated according to the associated projects. 
"RNM-1" is a hole used for radionuclide migration studies. "Pahute 
Mesa No. 2" is a hole drilled for exploration purposes on Pahute Mesa.

Wells are designated as either test wells or water wells. "Well C-l" 
is a water well in area 6. Test wells and test holes have been drilled 
for exploration purposes and are designated appropriately. Holes drilled 
southwest of NTS in support of NNWSI objectives are prefixed with a "USW."
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Latitude and Longitude

The latitude and longitude of the wells and test holes are given in 
degrees, minutes, and seconds. Rounding procedures used for presentation 
of latitude and longitude reduce the accuracy to ±1 second. The well and 
test-hole locations are surveyed to a greater degree of accuracy than can 
be recorded with latitude and longitude coordinates. Accurate locations 
of up to 1 foot, based on the Nevada coordinate system, can be found in 
Fenix & Scisson, Inc., data files.

Construction Data

The construction data listed in table 1 include the date the well or 
test hole was completed, depth drilled, and diameter and depth of casing. 
The diameter of the casing refers to the inside diameter for emplacement 
holes, and the outside diameter for all others. The completion date is 
in month and year. The depth drilled and casing depth are in feet below 
land surface.

Casing in the emplacement holes may have diameters of up to 122 inches, 
Casing in wells and exploratory holes diameters generally range from 2.9 to 
20 inches. The deepest hole drilled, "UE20f," is 13,686 feet below land 
surface. The deepest casing has been set to 7,543 feet below land surface 
in "Pahute Mesa No. 1."

Land-Surface Altitude

The surveyed land-surface altitude for each well or test hole is 
reported to the nearest foot. Land-surface altitudes for wells and test 
holes range from 3,081 to 7,573 feet above sea level. Holes "U12e03-l" 
and "U12eMl" were drilled in a tunnel complex. The land-surface altitude 
for these two holes is the altitude of the tunnel floor.

Ground-Water Level Data

The ground-water level data contained in this report are depth to 
water, date measured, water-surface altitude, and source of the measurement. 
The depth to water is the distance to water, in feet, measured below the 
land surface. For holes used as production wells, measurements were taken 
after the well had been shut off for a period of time. All water-level 
measurements are rounded to the nearest foot. In wells tapping more than 
one aquifer, the water level listed is considered to be a composite of the 
static level of each aquifer penetrated.

For water-levels with the source designated as "USGS," the measurements 
were obtained by a steel tape or iron horse. Garber and Koopman (1968) 
and Weir and Nelson (1976) describe the field measurement techniques used. 
Water-level measurements with the source designated as "BFDL" were obtained 
from fluid density logs taken by Birdwell, Inc., as reported in the LLNL 
data base. Water-level measurements with the source designated as "BWL" 
were obtained by means of water locater tools by Birdwell, Inc., as reported 
in the LLNL data base. Water levels for "UE5j," "UE5k," and "UE5m" did not 
have an identifiable source, but are contained in the LLNL data base.
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Depth-to-water measurements ranged from 92 to 2,467 feet below land 
surface. Water-surface altitudes ranged from 2,289 to 5,913 feet above 
sea level. The water-level measurement dates range from 1959 to 1986. 
Some wells have more than one depth-to-water measurement, but no measure­ 
ments since 1986 are reported in table 1.

Water-level values marked with ">" are from wells and test holes where 
the water-level measurements were not representative of static conditions 
because mud or water used during the drilling process was still present in 
the hole at the time of the measurement. Time constraints of the drilling 
program did not allow fluid levels to stabilize.

Lithology and Geologic Unit Code

The lithology of the saturated portion of the hole was taken from 
published material and U.S. Geological Survey data files. Abbreviations 
used in table 1 are standard GWSI terminology. The three major types 
of saturated material found at NTS are Quaternary sediments, Tertiary 
volcanics, and Paleozoic sedimentary rocks. Minor intrusive rocks also 
occur in several parts of NTS and are saturated at depth. During the 
drilling of "UE20f" on Pahute Mesa, more than 13,000 feet of Tertiary 
volcanic rocks were penetrated.

Geologic unit codes, used in GWSI, are listed for each hole. For 
many of the holes completed in the Tertiary volcanics, either detailed 
stratigraphic information is unavailable or geologic unit codes have not 
been assigned for particular units. These holes use the overall geologic 
unit code "120VLCC" which stands for Tertiary volcanic rocks. Stratigraphic 
data for some of the holes finished in the Paleozoic sedimentary carbonates 
do not differentiate between the different units. The geologic unit code 
for these holes is "300CRBN." Detailed information on the thickness of 
individual geologic units can be found in the referenced reports.

Reference list

References listed in table 1 include selected published U.S. Geological 
Survey reports that contain comprehensive information on well construction, 
geologic formations penetrated, well-pumping tests, geophysical logs, water- 
quality analyses, and other related hydrogeologic data. Most of the 
formation-property logs (including caliper, resistivity, density, velocity, 
and magnetometer logs) are stored routinely in the Geophysical Data System, 
maintained by the Lawrence Livermore National Laboratory.
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