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Conversion Factors and Datums

Multiply By To obtain
Length

inch (in.) 254 centimeter (cm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)
Volume

gdlon (ga) 3.785 liter (L)
Pressure

pound per square inch (psi) 6.895 kilopascal (kPa)

Volumetric Rate
gallon per minute (gal/min) 0.06309 liter per second (L/s)
Datums

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83)
unless otherwise stated.

Vertical coordinate information is referenced to the National Geodetic Vertical Datum of 1929
(NGVD 29).

Altitude, as used in this report, refers to its distance above the vertical datum.

Transmissivity: The standard unit for transmissivity is cubic foot per day per square foot times

foot of aquifer thickness [(ft¥/d)/ft*]ft. In this report, the mathematically reduced form, foot
squared per day (ft%d), is used for convenience.



Database of Ground-Water Levels in the
Vicinity of Rainier Mesa, Nevada Test Site,
Nye County, Nevada, 1957-2005

By Joseph M. Fenelon
Abstract

More than 1,200 water-level measurements from 1957 to
2005 in the Rainier Mesa area of the Nevada Test Site were
quality assured and analyzed. Water levels were measured
from 50 discrete intervals within 18 boreholes and from
4 tunnel sites. An interpretive database was constructed
that describes water-level conditions for each water level
measured in the Rainier Mesa area. Multiple attributes were
assigned to each water-level measurement in the database to
describe the hydrologic conditions at the time of measurement.
General quality, temporal variability, regional significance,
and hydrologic conditions are attributed for each water-
level measurement. The database al so includes hydrograph
narratives that describe the water-level history of each well.

Introduction

Rainier Mesaisin the north-central part of the Nevada
Test Site (NTS) in Nye County, southern Nevada (fig. 1).
During 1957-92, 16 tunnels were mined in the Rainier Mesa
area (U.S. Department of Energy, 2006). The five largest of
these tunnel complexes (tunnels U-12b, U-12e, U-12g, U- 12n,
and U-12t) are shown in figure 1. Sixty nuclear devices
were detonated in the tunnels and two nuclear devices were
detonated in vertical shaftsin the Rainier Mesaarea (U.S.
Department of Energy, 2000).

The U.S. Department of Energy (DOE), National
Nuclear Security Administration Nevada Site Office, under its
Environmental Restoration Program, has along-term program
to investigate and remediate radionuclide contaminants
generated on the NTS as aresult of nuclear testing. As part of
the program, DOE is evaluating what risk these contaminants
may pose to the public. To help accomplish this objective,
ground-water levels are being compiled and analyzed to better
understand the ground-water flow system. This report isthe
fourth in a series of studies by the U.S. Geological Survey
(USGS), in cooperation with DOE, to analyze and quality
assure historic water-level measurements in areas of testing
on the NTS (Fenelon, 2000; Bright and others, 2001; Fenelon,
2005).

Rainier Mesais avolcanic plateau at an altitude of
about 7,500 ft above sealevel. It receives about 12.5 in. of
precipitation annually (Air Resources L aboratory, Special
Operations and Research Division, 2005). About 2,000 to
5,000 ft of Tertiary volcanic rocks, consisting primarily of
bedded and welded tuffs, underlie Rainier Mesa (Thordarson,
1966, p. 14). The lower units consist of low-permeability
bedded tuffs that impede the downward flow of recharge water
from the overlying fractured welded tuffs, creating a perched
ground-water system in the volcanic rocks (Thordarson, 1966,
p. 32-33). The water-level dtitude in the perched system
isirregular but generally ranges from about 5,700 to 6,200
ft above sealevel. Beneath the volcanic rocks on Rainier
Mesa are Paleozoic carbonate rocks, Mesozoic granites, and
Paleozoic and Precambrian quartzite and argillite. A regional
water table is found in the Paleozoic carbonate rocks at an
altitude from about 4,200 to 4,300 ft above sealevel and at
depths ranging from about 1,400 ft off of the mesato as grest
as 3,100 ft on top of the mesa.

Purpose and Scope

This report documents and describes more than 1,200
water-level measurements made in the Rainier Mesa areafrom
1957 to 2005. Water levels were measured from 50 discrete
intervals within 18 boreholes and from 4 tunnel sites. As part
of the analysis, a systematic quality-assurance review of the
USGS National Water Information System (NWIS) database
was compl eted to remove or correct erroneous water-level
data, and to add missing water-level measurements and
well-site information. Well-compl etion data and borehole-
lithologic descriptions were compiled from driller'slogs,
well completion reports, and other published and unpublished
information.

An interpretive Microsoft® Access database of Rainier
Mesa water-level measurements was constructed that consists
of several components. First, each water-level measurement
was assigned multiple attributes to describe the hydrologic
condition at the time of measurement. Second, each well
hydrograph has a written narrative, which consists of
information and comments about the well and water-level data
for the well. Third, water-level data and site information from
the NWI'S database were merged into the water-level database
to provide supporting information for use in interpreting
water-level measurementsin the vicinity of Rainier Mesa.
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the database contains about 1,000 water-level measurements
from 50 discrete intervals within 18 boreholes. Additionally,
about 200 water-level measurements of impounded tunnel
water at four tunnel sitesin Rainier Mesa (Charles Russell

and others, Desert Research Institute, written commun.,

2003) were compiled for this report but are not in the NWIS
database. Water-level data for the 54 measurement sites (fig. 1,
table 1) were collected periodically from 1957 to 2005.

Water-Level Database

The USGS collects and maintains water-level data for
sites at the Nevada Test Site. As part of this data-collection
program, current and historic water-level data are compiled,
reviewed, and stored in the USGS NWI S database (http://
waterdata.usgs.gov/nv/nwis/nwis). For the Rainier Mesa area,

Table 1.
Nevada.

Characteristics of sites with at least one water-level measurement through 2005 in the Rainier Mesa area, Nevada Test Site, Nye County,

[Latitude and Longitude: In decimal degrees; referenced to North American Datum of 1983 (NAD83). L and-surface altitude: Altitude relative to sealevel.
Open interval: Areaof well that is open to aquifer and where, if saturated, ground water may enter well. Open interval consists of open borehole and (or) well
screen, including gravel packs. Where multiple open intervals occur in awell, depths are in feet below land surface to top of uppermost interval and bottom

of lowermost interval. Contributing units: Lithologic units contributing water to well. Multiple units for single well listed in order of their likely importance
in contributing water to well. C, Paleozoic carbonate rock; P, Paleocolluvium; S, pre-Tertiary clastic rock; V, volcanic rocks (primary tuffs); X, igneous or
metamorphic rocks; *, hole was dry and contributing unit listed is the unit at bottom of hole; queried (?) where uncertain]

Land- Open interval
U.S. Geological Survey US. Geological Nevada Test Site . . surface dr(ielil)ed Depth Depth to Contri-
local site name . Sflr_vey_sne hole name? Latitude  Longitude altitude totop bottom PVtiN9
1 p
identification No. units
(feet)
Dolomite Hill Hole 371106116112701 Mec Exploratory Co.  37.185  116.192 6,399 1,200 24 1200 C
#1 [Dolomite Hill]

ER-12-1 (1641-1846 ft) 371106116110401 ER-12-1 37185 116.185 5817 3588 1,641 1846 C,S
ER-12-1 (1641-3414 ft) 371106116110407 ER-12-1 37.185 116185 5817 3588 1,641 3414 CS
ER-12-1 (1883-1940 ft) 371106116110405 ER-12-1 37185 116185 5,817 3588 1,883 1940 S
ER-12-1 (2449-2602 ft) 371106116110404 ER-12-1 37185 116185 5817 3588 2449 2602 S
ER-12-1 (2958-3212 ft) 371106116110403 ER-12-1 37185 116185 5817 3588 2958 3212 C
ER-12-1 (3309-3414 ft) 371106116110402 ER-12-1 37185 116185 5817 3588 3309 3414 C
ER-12-1 (brhl) 371106116110406 ER-12-1 37185 116185 5817 3588 1474 3588 C,S
ER-12-3 main 371142116125102 ER-12-3 37195 116215 7,385 4,908 2445 4908 C
ER-12-3 piezometer 371142116125101 ER-12-3 37195 116.215 7,385 4,908 54 2200 V
ER-12-4 main 371311116105902 ER-12-4 37220 116184 6,883 3,715 2501 3,715 C
ER-12-4 piezometer 371311116105901 ER-12-4 37220 116.184 6,883 3,715 56 2225 V
ER-19-1-1 (deep) 371043116142101 ER-19-1 37178 116240 6,140 3595 3210 3560 S
ER-19-1-2 (middle) 371043116142102 ER-19-1 37178 116240 6,140 3595 2550 2,738 V
ER-19-1-3 (shallow) 371043116142103 ER-19-1 37178 116240 6,140 3595 1,301 1422 V
Hagestad 1 (1600-1904 ft) 371131116125902 Hagestad #1 37192 116.217 7,485 1,941 664 1904 VX
Hagestad 1 (1874-1904 ft) 371131116125901 Hagestad #1 37192 116.217 7,485 1,941 664 1,904 XV
TW- 1 (0- 560 ft) 370929116132301 USGSHTH #1 37158 116.224 6,156 560 0 560 V
TW- 1 (0-1615 ft) 370929116132302 USGSHTH #1 37158 116.224 6,156 1,615 0 1615 V
TW- 1 (0-3731 ft) 370929116132305 USGSHTH #1 37158 116.224 6,156 3,731 0 3731 V.C
TW- 1 (1615-1840 ft) 370929116132303 USGSHTH #1 37158 116224 6,156 1,840 1615 1840 V
TW- 1 (1615-3300 ft) 370929116132307 USGSHTH #1 37158 116.224 6,156 4,206 1,615 3300 V
TW- 1 (1615-4206 ft) 370929116132311 USGSHTH #1 37158 116.224 6,156 4,206 1,615 4206 V,.C
TW- 1 (3700-3731 ft) 370929116132304 USGSHTH #1 37158 116.224 6,156 3,731 3,700 3,731 C
TW- 1 (3700-4206 ft) 370929116132309 USGSHTH #1 37158 116.224 6,156 4,206 3,700 4,206 C

U -12e.03-1 (430 ft) 371122116122201 U-12e.03-1 37189 116207 7,545 1,825 1,404 1825 V

U -12e.03-1 (682 ft) 371122116122202 U-12e.03-1 37189 116.207 7,545 2,077 1873 2077 V

U -12e.03-1 (834 ft) 371122116122203 U-12e.03-1 37189 116.207 7,545 2,229 2,09 2229 CP
U -12e.06-1 R/IC 371052116125201 U-12e.06-1 R/C-Ex. 37.181 116.215 7,573 3,180 0 3180 C

U -12e.M1 UG (1501 ft) 371106116123001 U-12eM1[UG Ex.] 37185 116209 7,539 2881 2234 2831 CV
U -12e.M1 UG (19 ft) 371106116123002 U-12e.M1[UG Ex.] 37185 116209 7,539 1,399 1,389 1399 V

U -12e.M1 UG (631 ft) 371106116123003 U-12eM1[UG Ex.] 37185 116209 7,539 2011 1,389 2011 V

U -12eM1 UG (777 ft) 371106116123004 U-12eM1[UG Ex.] 37185 116209 7,539 2,157 1,389 2157 V

U -129.06 PS 1V 371028116123002 U-129.06 PS #1V 37174 116209 7,626 1,474 826 1474 V*(?)


http://waterdata.usgs.gov/nv/nwis/nwis
http://waterdata.usgs.gov/nv/nwis/nwis
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Table 1. Characteristics of sites with at least one water-level measurement through 2005 in the Rainier Mesa area, Nevada Test Site, Nye County,
Nevada.—Continued

[Latitude and Longitude: In decimal degrees; referenced to North American Datum of 1983 (NAD83). L and-surface altitude: Altitude relative to sealevel.
Open interval: Areaof well that is open to aquifer and where, if saturated, ground water may enter well. Open interval consists of open borehole and (or) well
screen, including gravel packs. Where multiple open intervals occur in awell, depths are in feet below land surface to top of uppermost interval and bottom

of lowermost interval. Contributing units: Lithologic units contributing water to well. Multiple units for single well listed in order of their likely importance

in contributing water to well. C, Paleozoic carbonate rock; P, Paleocolluvium; S, pre-Tertiary clastic rock; V, volcanic rocks (primary tuffs); X, igneous or
metamorphic rocks; *, hole was dry and contributing unit listed is the unit at bottom of hole; queried (?) where uncertain]

Land- Open interval
; Depth i
U.S. Geological Survey US. Geological Nevada Test Site . . surface . 1 Depth Depthto Contri
: Survey site 2 Latitude Longitude ;|titude buting
local site name L 1 hole name totop bottom .
identification No. units
(feet)
U -12n Ext. Drift GSP 999999999999903 U-12n Tunnel 37.204 116.197 6,700 -- -- -V
Extension Drift
U -12n Main Drift GSP 999999999999904 U-12n Tunnel Main 37.203 116.198 6,700 -- -- -- Vv
Drift
U -12q 371153116134601 U-12q 37198 116230 7,413 2,144 6 214 V
U -12s (1480 ft) 371342116125102 U-12s 37.228 116.217 6,794 1,596 12 1480 XV
U -12s (1596 ft) 371342116125101 U-12s 37.228 116.217 6,794 1,596 12 159% XV
U -12t Main Drift GSD 999999999999902 U-12t Tunnel Main 37.217 116172 6,370 - - -V
Drift
U -12t Main Drift GSP 999999999999901 U-12t Tunnel Main 37.218 116173 6,575 -- -- -- \Y
Drift
U-12t04CH 1 371316116105001 U-12t.04 CH #1 37221 116181 6,796 1,187 60 1,187 (?)
UE-12n 15A 371226116125201 UE-12n #15A 37.207 116215 7,369 1,934 700 1934 VX
UE-12t 6 (1378 ft) 371332116112801 UE-12t #6 37.225 116192 6,907 1,378 23 1378 V
UE-12t 6 (1461 ft) 371332116112802 UE-12t #6 37.225 116192 6,907 1,461 23 1461 VX
UE-12t 7 371307116103801 UE-12t #7 37230 116183 6,961 1,692 20 1692 (?)
WW- 8 (1770-2031 ft) 370956116172102 Water Well 8[USGS ~ 37.166 116290 5,695 2,031 1,770 2031 V
HTH-8]
WW- 8 (2031-2053 ft) 370956116172105 Water Well 8[USGS ~ 37.166 116290 5,695 3,009 2,031 2053 V
HTH-8]
WW- 8 (2053-2249 ft) 370956116172104 Water Well 8 [USGS  37.166  116.290 5,695 3,009 2,053 2,249 V
HTH-8]
WW- 8 (30-1198 ft) 370956116172103 Water Well 8[USGS  37.166  116.290 5,695 2,031 30 1,198 V
HTH-8]
WW- 8 (30-1935 ft) 370956116172101 Water Well 8[USGS  37.166  116.290 5,695 5,490 30 193% V
HTH-8]
WW- 8 (3333-3429 ft) 370956116172106 Water Well 8[USGS  37.166  116.290 5,695 4,088 3,333 3429 V
HTH-8]
WW- 8 (3428-3524 ft) 370956116172107 Water Well 8[USGS  37.166  116.290 5,695 4,088 3,428 3524 V
HTH-8]
WW- 8 (5290-5490 ft) 370956116172108 Water Well 8 [USGS  37.166  116.290 5695 5490 5290 5490 P

HTH-§]

1The U.S. Geological Survey site identification is based on the |atitude-longitude grid. Each site isidentified by a unique 15-digit number. The first six digits
denote degrees, minutes, and seconds of latitude; the next seven digits denote degrees, minutes, and seconds of longitude; and the last two digits are 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 amore
precise |atitude and longitude are later determined. To determine the geographic location of awell or test hole, the |atitude and longitude coordinates should be
used rather than the site identifier. Site identifications beginning with “99” are used in this report only and are not in the National Water Information System
(NWIS).

20fficial Nevada Test Site (NTS) hole names are assigned to test holes according to the type of hole drilled, site location (NTS area number), and sequence
code for consecutive order in which the hole was drilled or redrilled. Most of the holes drilled on the NTS begin with the letter “U.” Exploratory holes, drilled to
assess material properties within adefined area, are designated with an “E” following the“U.” The “U” or “UE” are followed by adash (-), NTS area number,
and sequence code (letters “a-z, aa-az, ba-bz, ..., za-zz"). The suffix “PS” indicates a postshot hole, the suffix “#’ followed by a number indicates a satellite hole,
and “HTH” indicates a hydrologic test hole. Exceptions to the standard naming convention are wells beginning with “ER,” which indicates awell drilled for the
Environmental Restoration Program.



Water-level data contained in the database and in this
report were collected from multi-screen completion wells,
from wells or boreholes with packers temporarily installed
during or after drilling, and from open boreholes that may
later have been deepened or completed into awell. In these
situations, a unique site identification number and site name
were established in the database for each discrete open interval
where data were collected. In other situations, multiple
piezometers, open at different intervals, were placed in a
single borehole. In these cases, each piezometer is considered
asitein the database. Site names from the same borehole are
distinguished from each other by a parenthetical expression
following the borehole name—for example: UE-12t 6
(1378 ft). A single number in the parenthetical expression
refers to the depth of the well or borehole; two numbers
separated by a dash refer to the depth of the top and bottom
of the open interval in the well or borehole. For the purposes
of thisreport, a discrete open interval where water levels were
monitored may be referred to asawell or asite.

Periodic water-level measurements were made by the
USGS or private contractors working at the NTS using
calibrated electric-cable units (also known as iron-horse
and wire-line devices), calibrated electric tapes, and less
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commonly, a fluid-density geophysical log, float recorder,
pressure gauge, or pressure transducer. Most water-level
measurements prior to 1996 were made with an electric-cable
unit (Garber and Koopman, 1968); whereas, more recent
measurements typically were made using electric tapes. The
tapes and cable units are calibrated annually at different water-
level depths with a USGS 2,000-ft steel reference tape. At

the time of measurement, a correction factor is applied to the
depth-to-water reading based on the annual calibration. Recent
(post-1995) measurements using el ectric tapes generally

are more accurate (+0.1 ft) than older measurements using
electric-cable units or other methods (+0.5-1 ft).

A systematic quality-assurance review of data contained
in the NWIS database from 1957 to 2005 for sitesin the
Rainier Mesa area was completed for this study. Thisincluded
removing or correcting duplicate sites or erroneous water-
level data, and adding missing water-level measurements
and construction information. A summary of water-level
measurements from the 54 sitesis shown in table 2. The
earliest measurement was made in 1957 and 11 sites were
measured in 2005. The deepest measured depth to water was
3,116 ft in well ER-12-3 main (fig. 1).

Table 2. Summary of water-level measurements from sites in the Rainier Mesa area, Nevada Test Site, Nye County,

Nevada.

[Number of measurements: Includes measurements indicating well was dry or obstructed. Minimum and maximum water
level: —, ameasurement of the water surface was not made in the well because the well was dry or obstructed]

Water level
U.S. Geological Survey Minimum Maximum
local site name Period of record Number of (shallowest) (deepest)
measurements

(feet below land surface)
Dolomite Hill Hole 1959-1960 11 1,110 1,130
ER-12-1 (1641-1846 ft) 1992-2005 90 1,450 1,542
ER-12-1 (1641-3414 ft) 1992 3 1,536 1,546
ER-12-1 (1883-1940 ft) 1992 1 1,480 1,480
ER-12-1 (2449-2602 ft) 1992 1 1,434 1,434
ER-12-1 (2958-3212 ft) 1992 1 2,779 2,779
ER-12-1 (3309-3414 ft) 1992 1 2,762 2,762
ER-12-1 (brhl) 1991 6 1,538 1,546
ER-12-3 main 2005 8 3,112 3,116
ER-12-3 piezometer 2005 9 1,245 1,250
ER-12-4 main 2005 9 2,566 2,654
ER-12-4 piezometer 2005 4 916 917
ER-19-1-1 (deep) 19942005 50 1,776 1,794
ER-19-1-2 (middle) 19942005 51 1,142 1,321
ER-19-1-3 (shallow) 19942005 60 1,005 1,008
Hagestad 1 (1600-1904 ft) 1958-1963 52 1,436 1,573
Hagestad 1 (1874-1904 ft) 1957-1958 14 1,359 1,930
TW- 1 (0- 560 ft) 1960 1 410 410
TW- 1 (0-1615 ft) 1960 2 415 416
TW- 1 (0-3731ft) 1961-1962 4 1,026 1,032
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Table 2. Summary of water-level measurements from sites in the Rainier Mesa area, Nevada Test Site, Nye County,
Nevada.—Continued.

[Number of measurements: Includes measurements indicating well was dry or obstructed. Minimum and maximum water
level: —, ameasurement of the water surface was not made in the well because the well was dry or obstructed]

Water level
U.S. Geological Survey Minimum Maximum
local site name Period of record Number of (shallowest) (deepest)
measurements

(feet below land surface)
TW- 1 (1615-1840 ft) 1961 2 1,023 1,024
TW- 1 (1615-3300 ft) 1962-1963 16 1,439 1,441
TW- 1 (1615-4206 ft) 1965-2005 112 1,461 2,081
TW- 1 (3700-3731 ft) 1961 1 1,984 1,984
TW- 1 (3700-4206 ft) 1962-1963 16 1,965 1,969
U -12e.03-1 (430 ft) 1959 1 1,378 1,378
U -12e.03-1 (682 ft) 1959 1 1,879 1,879
U -12e.03-1 (834 ft) 1959 1 2,105 2,105
U -12e.06-1 R/IC 1962-1976 5 2,920 2,931
U -12e.M1 UG (1501 ft) 1960 3 2,832 2,865
U -12eM1 UG (19 ft) 1959 1 1,379 1,379
U -12e.M1 UG (631 ft) 1959 1 1,354 1,354
U -12eM1 UG (777 ft) 1959 1 1,434 1,434
U -129.06 PS 1V 1980 1 - -
U -12n Ext. Drift GSP 19942002 21 602 641
U -12n Main Drift GSP 19942002 23 603 643
U-12q 1962 3 1,814 1,831
U -12s (1480 ft) 1966-2005 396 910 958
U -12s (1596 ft) 1966 3 966 1,104
U -12t Main Drift GSD 1993-2002 32 662 758
U -12t Main Drift GSP 1993-2002 116 937 964
U-12t.04CH 1 1982 3 875 884
UE-12n 15A 1988 5 1,326 1,331
UE-12t 6 (1378 ft) 1988 3 814 867
UE-12t 6 (1461 ft) 1988-2005 82 70 847
UE-12t 7 1988-1989 28 496 840
WW- 8 (1770-2031 ft) 1962 20 1,055 1,070
WW- 8 (2031-2053 ft) 1962 54 1,017 1,316
WW- 8 (2053-2249 ft) 1962 72 677 1,148
WW- 8 (30-1198 ft) 1962 57 997 1,070
WW- 8 (30-1935 ft) 1963-2000 11 1,068 1,083
WW- 8 (3333-3429 ft) 1962 25 1,062 1,098
WW- 8 (3428-3524 ft) 1962 47 1,057 1,308

WW- 8 (5290-5490 ft) 1962 37 1,101 1,434




An interpretive database using Microsoft® Access format
was constructed that provides information on the external
conditions influencing each water level measured in the
Rainier Mesa area. The database contains site information
for each well, well-construction records, borehole lithology,
aquifer data, and water-level data (appendix 1). Information in
this database was derived from data sets created for this study
and data sets available from NWIS. All tables are linked by the
USGS local site name and site identification number, a unique
15-digit number used to identify the site (table 1). Several of
the tables also are linked by water-level date. The structure of
the water-level database is shown in figure 2. An effort was
made to maintain a database structure that is consistent with
the structure of the NWIS database (U.S. Geological Survey,
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2004). For example, the four well-construction tables from
NWIS are preserved in the water-level database.

Hydrographs and site locations in Rainier Mesa are
interactively presented with a Microsoft® Excel workbook.
The workbook is designed to be an easy-to-use tool to
understand the water-level history for any site in the Rainier
Mesa area. It also can be used to filter water-level data by
restricting the data to certain sites, dates, or hydrologic
conditions.

An example page from the workbook (fig. 3) shows well
UE-12t 6 (1378 ft), which was selected using the Excel built-
in AutoFilter. Selected water-level information from the water-
level database is shown for thiswell. Additionally, a short
narrative is displayed that describes the well and hydrograph.

RM_gw_aqfr ERIi RM_wl_attrib_gen
USGS _local_nm i USGS local m E. USGS_local_nm ﬂggzilc.:::alfdnm
USGS_site_id USGS site id //—D USGS_site_id _site_|
aqfr_cd_1 N - = // lev dtm lev_dtm
aqgfr_cd_2 I!th_seq_nu '/ Ieviva wi_attrib_gen

- lith_top_va -
Zg: era lith_bottom_va Isl_lev_va
X . lev_src ;
aqfr_system ::::—?:Iicr—m lev_status RV_wi_attib_det
agfr_series - lev_meth 2y USGS_local_nm
lev_acy 2p, USGS_site_id
lev_agency | 2 lev_dtm
lev_party_tx | wi_attrib_det_seq_nu
= 1 wi_attrib_det
USGS_local_nm 1
USGS_site_id o
station_nm ‘\\\ RM_hyd_narrative
redbk_nm | =h UsGS_local_nm
lat_va “_T}| USGS local_nm B UsGS_site_id
long_va USGS_site_id = wl rmks dtm
gec,:at,va hyd_narrative wi_rmks_seq_nu
lec_long_va
coord_meth wl-rmks_x
state
USGS_local_nm USGS_local_nm county
USGS_site_id USGS_site_id map_nm
cons_begin_dtm hole_seq_nu alt_va
cons_end_dtm hole_top_va alt_meth
hole_depth_va hole_bottom_va alt_acy_va
well_depth_va hole dia va hyd_area_nu
depth_src - huc
cons_contractor_nm NTS area number
cons_src RMEGWECSY) site_rmks_tx RM_gw_mpnt
ggir;sh_meth USG Sflc?calfnm USGSﬁchaIfnm s!:e_use_; USGS.local_nm RM_gw_rmks
seal USGS_site_id USGS_site_id St e‘—use— s USGS site id USGS_local_nm
seal depth_va open_seq_nu csng_seq_nu water_use_. mpnt_seq_nu USGS_site_id
- - open_top_va csng_top_va mpnt_begin_dtm gw_rmks_seq_nu
open_bottom_va csng_bottom_va - i gw_rmks_dtm

mpnt_end_dtm

csng_dia_va
csng_material
csng_thick_va

open_dia_va
open_material
open

Figure 2.

gw_rmks_tx

mpnt_ht_va
mpnt_ds

Relations among Microsoft® Access files in water-level database for Rainier Mesa area, Nevada Test Site, Nye County, Nevada.
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Site, well-construction, and lithology information for
the 54 Rainier Mesa water-level sites are stored in the water-
level database (appendix 1). Thisinformation, which can be
used to support interpretations of the water levels and water-

level trends, is contained within nine tables in the water-level
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database (table 3). Five additional tablesin the database
provide water-level information, including water-level data,
hydrologic conditions of each water-level measurement, and a
water-level history for each site (table 3).

Table 3. Description of tables contained in the water-level database for the Rainier Mesa area, Nevada Test Site, Nye County, Nevada.

Table name Table grouping Description Remarks
RM_sitefile Siteinformation  U.S. Department of Energy name  Basic information describing the site.
for hole; location coordinates,
genera location information
(hydrographic area number,
hydrologic unit code, and NTS
area number); and land-surface
atitude.
RM_gw_mpnt Siteinformation ~ Measuring-point information. Only wells actively measured by USGS are included.
RM_gw_rmks Siteinformation ~ Miscellaneous remarks related Remarks derived from a variety of sourcesincluding published
to the site, well, or water-level reports, drilling records, or field notes.
data.
RM_gw_cons Well-construction  Construction dates, hole and well ~ General construction information.
information depth, and construction method.
RM_gw_hole Well-construction Hole diameters and intervals. May have multiple entries for each site that describe unique
information intervals of hole.
RM_gw_csng Well-construction  Casing diameters and intervals. May have multiple entries for each site that describe unique
information intervals of casing.
RM_gw_open WEell-construction  Open-interval information. May have multiple entries for each site, each describing a
information unique open interval. Open-intervals are defined by the
diameter of the interval, the depths to the top and bottom
of theinterval, and the type of interval. The most common
interval types are well screen and open hole. A typical site
may have two open-interval entriesin the database. One
describes the screen or slotted interval and the other describes
the open hole that surrounds the screen. The open-hole
interval, which is commonly longer than and inclusive of the
screened interval, may be sand or gravel packed or may be
unfilled.
RM_gw._lith Lithology Detailed lithologic descriptions of  The descriptions provided are original descriptions written by
information cuttings or cores. many different geologists and workers over the past 50 years
and compiled primarily by H.R. Covington and D.B. Wood of
the U.S. Geologica Survey.
RM_gw_aqgfr Lithology Aquifersor lithologic units The designations for aquifers or water-bearing units are
information contributing water at each site. lithostratigraphic based rather than hydrostratigraphic based,
asis commonly used for the Nevada Test Site (Laczniak and
others, 1996, table 1).
RM_gw_lev Weter-level Date, depth, source, status, Basic data pertaining to the water-level measurement. Water-
information method, and accuracy of water level accuracy pertains to the depth-to-water measurement
level. and not the water-level altitude.
RM_wl_rmks Water-level Remarks related to specific
information water-level measurements.

RM_wl_attrib_gen Water-level

information

RM_wl_attrib_det Water-level

information

RM_hyd narrative Water-level

information

General-condition attribute for
each water level.

Detailed-condition attributes for
each water level.

Hydrograph narrative.
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Water-level measurement source, method, accuracy,
and hydrologic conditions at the time of the water-level
measurement are attributed in the water-level database.
Interpretations for individual water-level measurements and
for the period of record for a site have been incorporated
into the attributes. Abrupt water-level changes and long-
term water-level declines are examples of typical hydrologic
conditions that were interpreted. These interpretations are
noted in the water-level remark, detailed hydrologic condition,
or hydrograph narrative.

Hydrol ogic-condition attributes were used to describe
the state of each water level that was measured at sitesin the
Rainier Mesa area. They also describe the external factors that
may have affected the measured depths-to-water at each site.
Hydrol ogic-condition attributes were categorized as either
genera or detailed (table 4). General-condition attributes
describe the state of awater level. Examples are steady state,
transient, and nonstatic level. Detailed-condition attributes can
denote a factor affecting awater level, describe the effect that

afactor may have on awater level, or denote the uncertainty
of awater-level interpretation. Factors affecting water levels
include perched water, pumping, and recent well construction.
Water-level effectsinclude abrupt change, equilibration,
and rising trend. One general-condition attribute and 0-6
detailed-condition attributes were assigned to each water-level
measurement in the Rainier Mesa area.

The water-level history of each site is documented
as anarrative. The narrative consists of comments or
explanations about the site or about water-level data at the
site. An interpretation of the hydrograph and its hydrologic
significance is provided for most sites as part of the narrative.
The narrative may include information about the open interval,
testing done in the well, the well productivity, specific
influences near the site that may have affected water levels,
and other details that may provide additional information
about the conditions affecting water-level data at the site.
Basic information included in the narrative was derived
from published reports or from USGS data files stored in
Henderson, Nev.

Table 4. Description of general- and detailed-condition attributes assigned to water levels in Rainier Mesa area, Nevada Test Site, Nye County, Nevada.

[Number of water levels: Number of water levelsin Rainier Mesa assigned with this attribute. Each water level was assigned only one general-condition

attribute but may have multiple detailed-condition attributes]

Number
Attribute name Description of water
levels
General-condition attribute
Localized conditions Water level represents localized, typically transient, hydrologic conditions in aquifer (for example, 4
nuclear-test effect or localized pumping).
None WEell isdry or obstructed or site was visited but water level was not measured. 3
Nonstatic level Water level is affected by activitiesin the well such as aquifer testing, well construction, or pumping; 679
water level does not represent conditions within the aquifer.
Steady state-L OCAL Water level approximates predevelopment, steady-state, hydrologic conditionsin awell that monitors 39

alocal-scale flow system, such as aperched aquifer. Water level is considered to be steady state
relative to long-term (50-100 years) climatic conditions. Water-level changes occurring as aresult of
natural conditions are considered steady state for the purposes of this analysis.

Steady state-REGIONAL

Water level approximates predevelopment, steady-state hydrologic conditionsin awell that monitors 189

the regional ground-water flow system. The regiona flow system is defined as the fully saturated
part of the flow system. Water level is considered to be steady state relative to long-term (50-100
years) climatic conditions. Water-level changes occurring as aresult of natural conditions are
considered steady state for the purposes of this analysis.

Suspect Water level is suspect or in error, and cannot be attributed to any known hydrologic cause. 277
Transient-LOCAL Water level represents changes from pumping in alocal-scale flow system, such as a perched aquifer. 27
Transient-REGIONAL Water level represents changes from pumping in the regional ground-water flow system. The regional 9

flow system is defined as the fully saturated part of the flow system.
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Table 4. Description of general- and detailed-condition attributes assigned to water levels in Rainier Mesa area, Nevada Test Site, Nye County,

Nevada.—Continued.

[Number of water levels: Number of water levelsin Rainier Mesa assigned with this attribute. Each water level was assigned only one general-condition
attribute but may have multiple detailed-condition attributes]

Attribute name

Description

Number
of water
levels

Detailed-condition attribute

Abrupt change
Anomalous-high
Anomal ous-ow

Consistent

Declining trend

Dry

Elevated

Equilibration

Erratic/unstable

Injection/recovery

Limited data

Maximum estimate

Minimum estimate

Obstruction
Packer test

Pumping/recovery

Questionable accuracy
Rising trend

Suspected perched water
Suspected unsaturated
Testing area

Tunnel effect

Uncertain

Undeveloped

Well-construction effect

Water level rapidly shifted or changed from previous measurements.
Water-level altitude is unusually high relative to other measurements at the site or at nearby sites.
Water-level atitude is unusually low relative to other measurements at the site or at nearby sites.

Water level appearsto be part of areasonably consistent trend representative of general water-level
conditionsin the area.

Water level appearsto be part of adiscernable, overall downward trend. Possible causes include
nearby pumping, decreased recharge, equilibration following drilling, or depressurization after a
nuclear test.

Site was dry at time of measurement.

Water level is elevated appreciably above the regional ground-water system, probably because of
natural conditions.

Water level appearsto be part of a discernible, overall trend that is approaching an equilibrium level,
either higher or lower than the initial measurement. Equilibration commonly occurs following well
construction, pumping, or nearby nuclear testing.

Water level is erratic and unstable.

Water level appears to be affected by recent injection of water, mud, or other fluid into the well or hole.

Water level is one of alimited number. Therefore, general-condition attribute assigned to water level is
tentative.

Water level or depth to bottom of well (where well is dry) represents a maximum estimate of the
equilibrated water-level atitude in the monitored hydrologic unit.

Water level represents a minimum estimate of the equilibrated water-level atitude in the monitored
hydrologic unit.

Water-level measurement was attempted but could not be made because of an obstruction in the hole.
Water level was measured during a packer test.

Water level appears to be responding to current or past pumping at the site or at a nearby site. If water-
level measurement is missing, well was pumping at time of measurement.

Water level may be inaccurate because of poor measurement.

Water level appearsto be part of a discernible, overall rising trend. Possible causes include a decrease
in nearby pumping, equilibration following drilling, and above-normal precipitation.

Water level appears to represent perched-water conditions.

Water level is suspected to represent remnant fluid in well. Hole is believed to be unsaturated.

Site located within 1 mile of one or more underground nuclear tests. Water level possibly is affected.
Water level may be affected by nearby tunneling.

General-condition attribute assigned to water level is tentative because of uncertainty in interpreting
water level or hydrograph.

Water level may not accurately represent hydrologic conditions because of insufficient or no well
development.

Water level appearsto be equilibrating from, or is suspected of being affected by, prior well-
construction and(or) development activities.

31

176

329

733

698

182
30

319
184

602

580

19
467
223
134

138

156
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Appendix 1. Water-Level Database for Rainier Mesa and Vicinity, Nevada Test
Site, Nye County, Nevada, 1957-2005

The database distributed with this report isin Microsoft®  selecting “details” Descriptions of each table column can be

Access 2000 format. It contains 14 tables with hydrologic made to appear at the bottom of the database window screen
information for 54 sitesin the Rainier Mesa area. The tables by opening atable and moving the cursor to the column of
include information on water-level sites, well construction, interest.

borehole lithology, aquifers, and water levels. Descriptions A Microsoft® Excel workbook also is distributed with

of the types of information in the database tables are stored this report as an interface to the water-level database. Most of
in the database in the table field_descriptions. A general the water-level information from the database is provided in
description of each table can be read in the Access project the spreadsheet. Different hydrographs from the Rainier Mesa

window by opening the database, selecting “view,” and then area can be selected using Excel’s built-in AutoFilter.
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