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1.0 INTRODUCTION

This report describes water-level data compilation and analysis for an area of east-central and 
southeastern Nevada and adjacent western Uta h.  The report includes a description of data 
compilation and evaluation, data reduction, data analysis methodology, and results.

1.1 Project Background

The Clark, Lincoln and White Pine Counties Groundwater Development Project (hereafter referred to 
as the Project) proposes to develop unused groundwater resources within selected basins of eastern 
Nevada where Southern Nevada Water Authority (SNWA) holds groundwater rights and applications. 
These basins include Coyote Spring, Delamar, Dry Lake, Cave, Spring, and Snake valleys (hereafter 
referred to as the Project Basins), and are depicted in Figure 1-1. 

In 2004, SNWA applied to the Bureau of Land Management (BLM) for issuance of rights of way to 
construct Project facilities, most of which will be located on public lands administered by the BLM. 
These facilities include groundwater production wells, water conveyance facilities, water storage and 
regulating reservoirs, and power facilities.  BLM issuance of the se rights of way to c onstruct, 
maintain, and operate these facilities requires a federal action for which the National Environmental 
Policy Act and Endangered Species Act must be considered.  BLM has determined that preparation of 
an Environmental Impact Statement is required to assess the potential environmental effects that may 
result from permitting the rights of way, including the potential indirect effects of the proposed 
groundwater development.  This report was prepared in support of that assessment.    

1.2 Regional Groundwater Flow Systems

The regional groundwater flow system prevailing within the study area and vicinity is composed of 
multiple hydrographic basins, also called valleys.  In many of the northern valleys, evapotranspiration 
(ET) is the principal sourc e of groundwater discharge.  However, the va lleys that are in the 
central-southern part of the system, have a significant amount of groundwater discharge as subsurface 
outflow through the carbonate aquifer.  Although numerous structural features (Dettinger et al., 1995; 
SNWA, 2003a) compartmentalize different parts of the c arbonate aquifer system, the hydraulic 
connectivity of the valleys is b elieved to be e xpansive.  A se t of hydraulically connected valleys 
forms a flow system.  A single valley that is not hydraulically connected to another valley can form its 
own flow system.  Sever al flow systems, as de fined by Harrill et al. (1988), and by N ichols (2000), 
occur within the study area and vicinity.  The primary flow systems of interest to this project are: the 
White River, Goshute Valley, Great Salt Lake Desert, and Meadow Valley Wash Flow systems.
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Figure 1-1
Location of Project Basins

ARI
ZO

N
A

N
E

VA
D

A

NEVADA

CALIFORNIA

ARIZONA

UTAH

N
EV

A
D

A
U

TA
H

Millard
Juab

Li
nc

ol
n

Iron

Juab

Tooele

Li
nc

ol
n

W
as

hi
ng

to
n

IronWashington

To
oe

le
E

lk
o

Washington

Mohave

M
ill

ar
d

W
hi

te
P

in
e

Lincoln
White Pine

Ju
ab

W
hi

te
P

in
e

Elko

White Pine

Millard

Beaver

Lin coln
B

eave r

Iron
Beaver

Lincoln

Clark

M
oh ave

C
l ark

Li
nc

ol
n

Nye

Lander
Nye

E
sm

er
al

da
N

ye

Inyo

Nye

White Pine
Nye

C
la

rk

N
ye

La
nd

er
E

ur
ek

a

E
l ko

E
ure ka

W
hi

te
P

in
e

E
ur

ek
a

Nye
Eureka

210
COYOTE
SPRING
VALLEY

182
DELAMAR

VALLEY

181
DRY LAKE

VALLEY

180
CAVE

VALLEY

195
SNAKE
VALLEY

184
SPRING
VALLEY

Saint
George

Pioche

Pahrump

Overton

Mesquite

Lund

Las
Vegas

Indian
Springs

Hiko

Ely

Baker

Alamo

560,000

560,000

660,000

660,000

760,000

760,000

860,000

860,000

4,
00

0,
00

0

4,
00

0,
00

0

4,
10

0,
00

0

4,
10

0,
00

0

4,
20

0,
00

0

4,
20

0,
00

0

4,
30

0,
00

0

4,
30

0,
00

0

4,
40

0,
00

0

4,
40

0,
00

0

Map ID 13413 10/15/2007 JMW,CAC*Hydrographic area name and number shown

NEVADA UTAH

CALIFORNIA

IDAHOOREGON

ARIZONA

20 0 2010

Miles

Grid based on Universal Transverse
Mercator projection, North American
Datum 1983, Zone 11 meters. Hillshade
developed from 30-m DEM, Sun Angle
45 degrees, Azimuth 315 degrees.Legend

Study Area

Project Basin*

Hydrographic Area

Town

County Boundary

State Boundary



Volume 4 - Water-Level Data Compilation and Evaluation

Section 1.0 1-3

1.3 Purpose and Scope

The purpose of this study is to develop a comprehensive and updated water-level database.  This work 
will support both on going assessments of water development potential in several basins in which the 
SNWA has pending water-rights applications, and more specifically, the water-level database will be 
used to support the development of a three-dimensional finite-element groundwater flow model of the 
study area.  SNWA attempted to accomplish several objectives in this effort including:

• Characterize hydraulic heads within aquifers in the study ar ea for evaluation of conc eptual 
flow paths and gradients.

• Prepare data sets from which a  numerical groundwater flow model m ay be ca librated, 
including interpretations of stea dy-state water levels and identification of non-steady -state 
conditions that might be present in the study area.

• Characterize depths to water for use in reviewing groundwater discharge by ET.

1.4 Document Organization

This document consists of the following sections and appendices: 

• Section 1.0 provides a descr iption of the projec t background, description of r egional flow 
systems, the purpose and scope of this study, and an overview of the structure of this report.

• Section 2.0 documents the data compilation and evaluation phase of this study.

• Section 3.0 discusses the reduction of the compiled data.

• Section 4.0 discusses the data analysis methodology.

• Section 5.0 documents the results and interpretations of this study for the hydrographic areas 
(HA) in the study area.

• Section 6.0 summarizes the interpretations and major findings in this study.

• Section 7.0 provides a list of references cited in this report.

• Appendix A contains the wa ter-level data se t used to cr eate the basin-fill composite 
water-level maps, the depth-to-water maps, and the regional water-level elevation maps.  

• Appendix B contains the hydrogr aphs constructed for w ells that had ten or more 
depth-to-water measurements.

• Appendix C contains the basin-fill composite water-level maps constructed for t his study 
based on the data in Appendix A.
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• Appendix D contains the depth-to-water maps for hydrographic areas with shallow depths to 
water and groundwater discharge by ET.

• Appendix E contains the regional carbonate-rock water-level contour map.

• Appendix F provides an e xplanation for the w ell and spring numbering system used 
throughout this report.  
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2.0 DATA COMPILATION AND EVALUATION

Approximately 17,000 indivi dual depth-to-water measurements were compiled for 1,719 
groundwater sites in the study area.  The data were assembled from a variety of sources including 
published and unpublished reports, and from databases or spreadsheets maintained by different 
agencies.  In a ddition to the site loca tion and depth-to-water data, well construction and lithologic 
information were also compiled for each site, if available.  This section discusses the types of data 
collected, methods of measurement, sources of data, data set creation, and evaluation of the compiled 
data.

2.1 Data Types

The types of data needed for this evaluation were general site information, depth-to-water data, well 
construction data, and lithologic and/or stratigraphic information.  Site types were defined as a well 
(e.g., monitor or production), test hole, borehole, or spring.  Specific types of data compiled for this 
study included:

• Site Information

- Site identifier 
- Site location (i.e., Universal Transverse Mercator [UTM] coordinates) 
- Location accuracy 
- Land-surface elevation 
- Land-surface accuracy 
- Type of site (i.e., well or spring) 

• Depth-to-Water Data

- Date and time of measurement 
- Depth-to-water measurement 
- Method of depth-to-water measurement 
- Measurement method accuracy 

• Well Construction Data

- Date completed 
- Total depth 
- Borehole and casing diameters 
- Open interval 
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• Lithologic/Stratigraphic Data

- Well lithology 
- Well stratigraphy 

Measurements of the land-surface elevation and depth to water are the parameters needed to calculate 
water-level elevations.  Therefore, a brief di scussion of the methods of measur ement for both 
parameters is given in the following section. 

2.2 Methods of Measurement

2.2.1 Land-Surface Elevation

Land-surface elevations (or reference point elevations) for a given site can be obtained using a variety 
of different methods.  These methods include, but are not limited to:

• An altimeter 
• A Global Positioning System (GPS) 
• A level or other surveying method 
• Interpolating elevations from a topographic map 
• Using reported elevations from other sources.  

2.2.2 Depth to Water

Depth-to-water measurements can also be measured or estimated by a variety of different means.  The 
most common methods of measuring depth to water include:

• Steel tapes 
• Electric tapes 
• Pressure gages 
• Airline measurements.  

2.3 Data Sources

The main sources of site location and depth-to-water data used in this study are previously published 
and unpublished reports and various providers of electronic data (e.g., databases and/or spreadsheets), 
as described in the following sections.  

2.3.1 Previously Published Studies

Many investigators have published interpretations of groundwater levels in the study area, both on a 
regional scale and on smaller basin scales.  This section describes several of the most pertinent studies 
applicable to this study.
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In 1960, the Ne vada Legislature authorized a special groundwater reconnaissance survey unde r 
supervision of the Department of Conservation and Natural Resources and in cooperation with the 
U.S. Geological Survey (USGS).  This survey produced 57 reports covering all of t he valleys in 
Nevada where development opportunities existed and where limi ted groundwater information was 
available.  These reports were called “Ground-Water Resources-Reconnaissance Reports”, and many 
were written for valleys applicable to this study.  The valleys of interest to this study for which reports 
were written and from which site location or depth-to-water data were obtained include Long Valley 
(Eakin, 1961); Cave Valley (Eakin, 1962); Dry Lake and Delamar valleys (Eakin, 1963a); Garden and 
Coal valleys (Eakin, 1963b); Pahranagat and Pahroc valleys (Eakin, 1963c); Lake Valley (Rush and 
Eakin, 1963); Coyote Spring Valley, Kane Spring Valley, and Muddy River Springs Area (Eakin, 
1964); Meadow Valley Area (Rush, 1964); Spring V alley (Rush and Kazmi, 1965); Snake Valley 
Area (Hood and Rush, 1965); Steptoe Valley (Eakin et al., 1967); Butte Valley (Glancy, 1968); and 
the Lower Moapa-Lake Mead Area (Rush, 1968).

In the late 1970s and early 1980s, hydrogeologic evaluations were carried out by Ertec Western, Inc., 
or its subcontractors, for the U.S. Air Force’s (USAF) MX missile-siting program.  These evaluations 
addressed 40 valleys in the Great Basin Region, including basins in east-central Nevada and western 
Utah that fall within the st udy area.  This program consisted o f literature searches and field  
reconnaissance.  Test drilling, aquifer testing, and the dev elopment of groundwater flow models to 
help predict potential impacts of pumping were performed in some valleys (Bunch and Harrill, 1984). 
These studies have bee n documented in numerous reports including those by Ertec Western, Inc. 
(1981a, 1981b, 1981c, 1981d, and 1981e).  The USGS also published Open-File Reports 84-702 and 
96-469 that dealt with the  MX missi le-siting program (Bunch and Harrill, 1984; Tumbusch and 
Schaefer, 1996).  Many of the basins studied for the MX missile-siting project are also applicable to 
this study.  Some of these reports including Bunch and Harrill (1984) and Ertec Western, Inc. (1981e) 
contained site location and depth-to-water data that are included in this study.  

The USGS Hydrologic Atlas HA–694-B (Thomas et al., 1986) presents groundwater levels for both 
basin-fill deposits and consolidated rocks of the carbonate-rock province in the Great Basin Region of 
Nevada, Utah, and adjacent states as part of the Regional Aquifer-System Analysis (RASA) program. 
Two maps were published, both at a scale of 1:1,000,000, showing water-level contours for basin-fill 
deposits and consolidated rocks, respectively.  Data used to construct the water-level contours were 
similar to sources used in this study to the extent that they were available in the mid-1980s.  

The USGS also produce d Hydrologic Atlas HA-694-C as part of the Gre at Basin RASA program 
(Harrill et al ., 1988).  This publication delineat ed regional flow systems w ithin the Great Basin 
Region.  A map a t a scale of 1:1,000,000 prese nted interpretations of flow direction and magnitude 
across hydrographic area boundaries for both the basin-fill and consolidated rocks in the Great Basin.  

In the early to mid-1990s, the Las Vegas Valley Water District (LVVWD) published 17 reports as part 
of a “Coopera tive Water Project”, which detailed investigations made  for hydrographic areas in 
eastern and central Nevada.  These reports were written to s upport groundwater applications filed by 
LVVWD in those valleys.  The specific valleys of interest to this study for which reports were written 
and from which site location or depth-to-water data wer e obtained include Coyote Spring Valley 
(Buqo et al., 1992); Coal and Garden valleys (Brothers et al., 1993a); Snake Valley (Brothers et al., 
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1993b); Pahroc Valley (Drici et al., 1993); Cave Valley (Brothers et al., 1993c ); Spring Valley 
(Brothers et al., 1994); and Dry Lake and Delamar valleys (Brothers et al., 1996).

In addition to the a bove mentioned USGS studies, Chapter C of USGS P rofessional Paper 1628 
(Nichols, 2000) defines groundwater budgets and regional flow for east-central Nevada basins, many 
of which are included in the study area for this report.

In 2001, LVVWD published the report titled “Water Resources and Ground-Water Modeling in the 
White River and Mea dow Valley Flow S ystems” (LVVWD, 2001).  This repor t documented the 
regional hydrology and geology of the White River Flow System (WRFS) and the Meadow Valley 
Flow System (MVFS).  It also estimated gr oundwater and surface wate r budgets and simul ated 
potential impacts on the regional groundwater and surface water resources in the flow systems from 
development of the LVVWD groundwater applications in Coyote Spring Valley.

2.3.2 Electronic Data

Electronic data in the form of databases or spreadsheets were obtained from numerous sources.  The 
following sections discuss the  main sourc es of electronic data and the types of electronic data 
available.

2.3.2.1 U.S. Geological Survey

USGS maintains a database of hydrologic data for approximately 1.5 million sites across the United 
States, Puerto Rico, and Guam.  The  database is known as the Na tional Water Information 
System/Groundwater Site Inventory (NWIS/GWSI).  The database contains surface water, 
groundwater, and water-quality data.  The types of data obtained from the NWIS/GWSI database for 
this study inc luded site location and depth-to-water data.  The NWIS/GWSI data can be obtained 
from the USGS on the W orld Wide Web at the uniform resource locator (URL) 
http://waterdata.usgs.gov/nwis.

2.3.2.2 Nevada Division of Water Resources

The Nevada Division of Water Resources (NDWR) maintains a database of wells drilled in the State 
of Nevada.  The data is available both online and as a separate Microsoft Access® well log database at 
URL http://water.nv.gov/Engineering/wlog/wlog.cfm.  According to NDWR, the well log database 
contains a record of the wells drilled in Nevada since 1984.  F or some hydrographic areas, however, 
earlier dated well logs are also present in the database.  For example, there are driller’s logs available 
for Spring and Snake valleys from 1948 and for S teptoe Valley from 1945.  The well log database 
contains site location information, well construction information, and depth-to-water data.  Copies of 
the original driller’s report, or log, for portions of  the study area were also obtained in paper  form 
from the Las Vegas office of NDWR and converted to e lectronic documents.  The se copies were 
obtained because they contain lithologic information about a borehole that the well log database does 
not include.  Since the start of this study, however, electronic copies of the original driller’s logs are 
now available from the NDWR website at URL  http://water.nv.gov/Engineering/wlog/wlog.cfm.
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2.3.2.3 Southern Nevada Water Authority

Over the past 15 years, SNWA has actively measured depth to water in many of the basins in the 
study area.  Addi tionally, over the past dec ade, SNWA has cooperated with USGS through j oint 
funding agreements for regional water-level monitoring and reporting.  Da ta collected under these 
programs have also been incorporated into the NWIS/GWSI database.  The SNWA data set contains 
annual water-level measurements collected by SNWA staff, some data compiled from published 
USGS-NDWR Ground-Water Resources-Reconnaissance Reports, and water-level data reported for 
the MX mis sile-siting program reported by Bunch and Harrill (1984).  Mis cellaneous water-level 
measurements from other published and unpublished reports were also added to the SNWA data set 
when appropriate.

2.3.2.4 Utah Division of Water Rights

The Utah Division of Water Rights also makes available a well drilling database for wells drilled in 
the State of Utah.  Thi s data is only available online and not as a separate downloadable database. 
The Utah D ivision of W ater Rights data can be  obtained at URL 
http://nrwrt1.nr.state.ut.us/wellinfo/default.asp.  The types of data ava ilable include site location 
information, well construction information, lithology, and depth-to-water data.

The three primary sources of electronic data for this study were (1) the USGS NWIS/GWSI database, 
(2) the NDWR well-log database, and (3) SNWA’s internal database that includes annual water-level 
measurements and measurements compiled from other miscellaneous reports.

2.4 Data Set Creation

The process used to compile the water-level data set for this study is summarized in this section and is 
shown diagrammatically in Figure 2-1.  Generally, the process consisted of integrating site location 
and water-level data from various sources and reconciling the discrepancies between the various data 
sources.  Common issues included (1) site location uncertainty, (2) inaccurate location and elevation 
control data, (3) discrepancies in well names and identifiers between older published and records of 
subsequent field data collection, (4) duplicate site locations and depth-to-water measurements.

The majority of the site locations and depth-to-water measurements used in this study were obtained 
from the NWIS/GWSI database maintained by the USGS.  Because of its extensive spatial coverage 
and relatively comprehensive data set, the NWIS/GWSI database served as the starting point for this 
evaluation and in which an initial set of missing data were identified.  The other sources of data were 
used to supplement the NWIS/GWSI database and to fill in missing data, when available.     

The second major source of depth-to-water data for this study’s water-level data set was the NDWR 
data.  The NDWR data from the well log database and the electronic driller’s logs were compared to 
the existing NWIS/GWSI data using ArcGIS® 9.1 from Environmental Systems Research Institute. 
ArcGIS® 9 was used to plot the locations of wells and test holes from both NDWR and NWIS/GWSI 
data sources and overlay various types of digital maps, including USGS 1:100,000-scale topographic 
maps, digital elevation models, hydrogeologic, geologic, and hill-shade maps.  This comparison was 
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performed to identify new locations to be added to the water-level data set, supplement incomplete 
USGS data, a nd verify location and elevation data.  The NDWR data wer e added to t he existing 
NWIS/GWSI data set for areas of interest with sparse data.

The next major source of depth-to-water data to be integrated into the water-level data set was 
SNWA’s internal data set of sit e locations and de pth-to-water measurements.  This data was also 
compared to the existing data set using ArcGIS® 9.  New sites and depth-to-water data were added to 
the existing data set when identified.

In addition to the compiled depth-to-water data, spring locations were also added to the existing data 
set.  The added springs were generally large, valley floor locations that represented either the local
basin-fill or regional carbonate-rock aquifer systems.  Regional springs were identified for this study 
based on i nformation contained in Volume 3.  The determination was based on the reported 
temperature classification and geologic summary for a given spring found in Volume 3, Appendix A. 
These springs were added to provide representation of the water-level heads found in the local valley 
fill or regional c arbonate-rock aquifer system.  Mountain-block sp rings were not used to help 
construct water-level contours, as it is a ssumed that these springs represent localized watershed 
springs, not regional flow.

Figure 2-1
Flow Chart for Data Set Creation
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The general process of integrating water-level data from various sources and rec onciling the 
discrepancies between the different data sources was repeated for each additional source of 
depth-to-water data.  Spec ifically, each potentially new site loc ation or depth-to-water data was 
compared to the existing data set and added if it was not a duplicate site or depth-to-wate r 
measurement.  The focus of this effort was on areas of interest with sparse data.

Once all of the available data were obtained for the study area, it was organized by hydrographic area 
and site name in a Microsoft Access® 2000 database.  Appendix F provides an explanation of the site 
name and hydrographic area designations used in this report.

2.5 Data Evaluation

After compilation of the site location and depth-to-water data, the compiled data were evaluated to 
check for duplicate data, inconsistencies in a site’s reported land-surface elevation in comparison to a 
DEM, and i nconsistencies in a sit e’s data in comparison to data for the surrounding area.  These 
evaluations are discussed in the following paragraphs.

Every effort was made to exclude duplicate site locations and depth-to-water measurements from the 
data set during the data compilation phase.  Nevertheless, there were instances in which duplicate site 
locations or depth-to-water data made it into the compiled data set.  During the data evaluation phase, 
duplicate site locations and depth-to-w ater measurements were identified and removed from the 
compiled data set.  This was done by plotting well locations and insp ecting each well’s physical 
location and depth-to-water measurements in a systematic way to check for duplicate data.

In addition to checking for duplicate data , an evaluation was made of the reported land-surface 
elevation for each site to check for inconsistencies.  For instance, the reported land-surface elevations 
for the sites were compared to land-surface elevations obtained from a 7.5-minute DEM for those 
locations to note any significant inconsistencies.  For the pur pose of this evaluation, a dif ference of 
100 ft between the reported elevation and the DEM elevation was considered a signi ficant 
inconsistency.  The 7.5-minute DEM was also used to supply land-surface elevations for sites that did 
not otherwise have a reported land-surface elevation already found in the compiled data  set.  This
process revealed numerous sites that were not plotting in the correct location or were not consistent 
with surrounding locations.  As a re sult, there were numerous loca tions that were  either re moved 
from the data set, or corrected, if the available data allowed.

In addition, for wells that appeared to have discrepancies with surrounding data (e.g., inconsistent 
depth-to-water measurements with nearby sites, geology on the well log not consistent with location, 
well locations not consistent with legal descriptions, etc.), a comparison of the plotting location was 
made with respect to the section, township, and range information reported for the site.  This process 
also revealed wells that were not correc tly located, which were then removed from the data set, or 
corrected, if the available data allowed.
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3.0 DATA REDUCTION

Prior to the analysis of the compiled water-level data, the water-level data set was reduced to a data 
set appropriate for analysis.  This data reduction consisted of determining the effective open interval 
of a we ll, calculating water-level elevations from the  depth-to-water data, identifying outlier and 
non-steady-state water-level measurements, and determining the hydrogeologic unit (HGU) in which 
a given well is completed.  

3.1 Effective Open Interval Determination

Effective open intervals for wells were assigned based on the well construction information obtained 
from the data sources listed in Section 2.0.  The te rm “effective open interval” refers to the largest 
interval of a well that is open to the  formation.  Specific examples of intervals include well screens, 
perforated casing, or an open borehole that is left uncased.  The process of defining an effective open 
interval for a well is described below.

Effective open intervals were assigned based on the known well construction information.  The well 
construction information necessary for determining an effective open interval is the top and bottom 
depths of any open intervals, if available, and the total depth of the well.  If the top and bottom depths 
of an open interval are known, the e ffective open in terval for a w ell was def ined as those top and 
bottom depths.  If open interval information was not available for a given well but the total depth of 
the well was known, it was assumed that the perforated or open interval for the well was 50 ft-bgs to 
the total depth of the well.  This a ssumption was made because the typica l sanitary seal depth for 
wells based on Neva da state re quirements is 50 ft-bgs (Turnipseed, 1990), and the total depth  
provides a lower  bound for the interval.  If a we ll’s total depth was unknown and open interval 
information was not available, then a perforated or open interval was not assigned for that well.

3.2 Water-Level Elevation Calculation

For each individual depth-to-water measurement, a corr esponding water-level elevation was 
calculated as the land-surface elevation (or reference point elevation) m inus the depth-to-water 
measurement, as shown by the following equation:

(3-1)

where,

H = Water-level elevation or hydraulic head value (ft-amsl) 
LSE = Land-surface elevation (ft-amsl) 
DTW = Depth to water (ft) 

H LSE DTW–=



Section 3.03-2

The water-level elevations are necessary for the creation of the water-level elevation contour maps 
and to construct hydrographs that can be used for additional data analysis including the calculation of 
mean steady-state water-level elevations for a gi ven site.  The hydrographs are used to  examine 
steady-state trends and to identify abnormal or inconsistent depth-to-water measurements that would 
be unsuitable for inclusion into a steady-state hydraulic head data set (see Section 3.3).

3.3 Identification of Outlier or Non-Steady-State Water-Level Measurements

For the purpose of thi s study, “steady state”  was defined as there being no trend in the available 
water-level elevations for a well other than natural fluctuations.  “Transient conditions”, or 
non-steady state, were defined as water-level elevations collected during pumping or elevations 
affected by pumping.  To identify water-level measurements that are outliers, or non-steady state, and, 
therefore, not representative of predevelopment groundwater flow conditions, a temporal and spatial 
data analysis was performed for each site with ten or more water-level measurements.  For wells with 
less than ten water-level measurements, it could not be determined which measurements represented
steady state; therefore, all measurements were included for completeness and qualified.

The identification of non-stea dy-state water-level measurements consisted of constructing 
hydrographs for each well with ten or more  water-level measurements in t he study are a.  The 
hydrographs were reviewed to identify outlier and non-steady- state data.  Figure 3-1 shows an 
example hydrograph where water-level measurements were identified as “not-c onsistent” with the 
steady-state part of the trend.  The non-steady-state measurements were flagged in the compiled data 
set, and an additional flag was assigned to those measurements, documenting the inconsistency.  For 
example, individual depth-to-water measurements might be flagged as being “anomalously low”, 
“anomalously high”, or a s “not re presentative of steady- state or pre development conditions”. 
Anomalously low or high measurements were defined as the water level being lower or higher in 
magnitude than equivalent data at the same site.  The water-level measurements that were flagged as 
“inconsistent” were then excluded from further steady-state data analysis (i.e., mean hydraulic head 
calculations).  Wells having non-steady-state measurements that could be attributed to groundwater 
pumping were flagged to indicate transient-state behavior.  

3.4 Hydrogeologic Unit Assignment

In addition to assigning effective open intervals, it was necessary to evaluate the HGUs in which a 
given well is completed (see Volume 1).  This evaluation was necessary so that each hydraulic head 
value could be assigned to a specific HGU.  This segregation of hydraulic heads was critical for the 
construction of both the basin-f ill composite water-level maps and the ca rbonate-rock water-level
maps.

Hydrogeologic units were assigned in the following ma nner.  First, if litholog ic or stra tigraphic 
information was available for a given si te, the representative HGU was assigned based on the 
penetrated lithology and total depth of the well.  If lithologic information was not available for a well, 
HGUs were assigned by plot ting the we ll location on a hydrogeologic map and assuming that the 
HGU at the well’s surface location represents the HGU penetrated by the well.  It should be noted that 
a well may penetrate multiple HGUs if i t is very deep a nd contains a lar ge open interval. 
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Approximately 94 percent of the wells in the compiled data set, however, represent basin-fill well 
completions.  For the purposes of this study , the f ollowing HGUs from Volume 1 were grouped 
together and represented basin-fill materials:

• Quaternary playa deposits

• Quaternary and Tertiary basalts and andesites

• Quaternary and Tertiary sediments

• Tertiary volcanic rocks

• older Tertiary and Cretaceous sediments.  

Figure 3-1
Hydrograph for Well 219  S14 E65 21AC 1 EH-4 Illustrating
Steady-State and Transient Non-Steady-State Conditions
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4.0 DATA ANALYSIS METHODOLOGY

Analysis of the site loca tion and water-level data for this study consist ed of (1)  calculating mean 
steady-state hydraulic heads and evaluating the uncertainty associated with the steady-state hydraulic 
heads, and (2) using the m ean steady-state hydraulic heads to s ummarize the pre development 
groundwater conditions in the study area by cre ating basin-fill composite water-level maps, 
depth-to-water maps in phreatophyte areas, and a wate r-level contour map of well and spring 
locations that pene trate the carbonate-rock aquifer system.  The  following sections discuss these 
efforts in greater detail.  

4.1 Steady-State Hydraulic Heads

The method used to estimate the predevelopment steady-state water-level elevations within the study 
area is discussed in this sec tion.  Ideally, only predevelopment data should be used to generate a 
hydraulic head data set for use i n a groundwater flow model.  Unfortunately, there is not enough 
predevelopment data to define natural steady-state conditions over the entire study area.  As a result, 
the whole period of record for a given site was used in the data reduction and analysis process.  This 
was done because the period of record for the wells in the study area is highly variable.  For example, 
approximately 60% of the wells in the compiled data set had only one depth-to-water measurement. 
These measurements spanned a 94 yea r period from 1912 to 2006.  F or wells with more than one 
measurement, the per iod of record is a lso highly variable.  For exa mple, one we ll may have a 
relatively large number of measurements, but all the measurements for the well were obtained in the 
1990’s.  Anothe r well may also have  a re latively large number of mea surements, but the 
measurements were obtained from 1950 to 2000.  This inconsistency in the overall period of record 
for the study area required the inc lusion of a ll of the ava ilable data.  In ge neral, the method of 
estimating predevelopment water-level elevations consisted of calculating a me an water-level 
elevation for each well in the study area from the water-level elevation data considered representative 
of steady-state conditions (see Section 3.3).  The uncertainty associated with the mean water-level 
elevations was then also evaluated (see Section 4.1.2).

4.1.1 Mean Groundwater Elevations

To prepare a water-level data set for  use in the calibration of a steady-state numerical groundwater 
flow model, it  was necessary to dete rmine the predevelopment hydraulic he ad value from the 
water-level data for each site.  This process consisted of first excluding hydraulic head data from the 
complied data set that were not considered representative of steady-state conditions.  Data that were 
not considered representative of steady-state conditions included water-level elevation data qualified 
as “pumping,” “recently pumping,” or “a nearby site is pumping.”  Other data considered abnormal or 
inconsistent with the steady- state conditions for a given site were also removed from the data set. 
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Once the process of excluding non-representative data was completed, a mean steady-state hydraulic 
head value for a given site was calculated as follows:

(Eq. 4-1)

where,

= Mean hydraulic head value representative of steady-state conditions (ft-amsl) 
Ht = Hydraulic head value for a given time (ft-amsl) 
n = Number of water-level elevation measurements available for the period of record. 

For sites with only one wa ter-level elevation, that value was assumed to represent the steady-state 
value for that s ite.  In addition, for springs that were included in the compiled data set, the 
land-surface elevation of the location was used as an approximate steady-state hydraulic head value.

4.1.2 Uncertainty Analysis

An assessment of the uncertainty associated with the mean hydraulic head value for a given site was 
also completed for this study.  This assessment of uncertainty was based on methods documented by 
IT Corporation (1996) and D’Agnese et al. (2002).  A mean hydraulic head value for a site is derived 
from the land-surface elevation and the average water-level elevation measurement.  As a result, the 
uncertainty associated with a mean water-level elevation for a given site results from four main 
sources of error: (1) the error associated with estimating the land-surface elevation, (2) the error 
associated with the location of a site, (3) the error associated with measuring the depth to water, and 
(4) the error associated with reducing multiple water-level measurements to a  mean value 
(i.e., water-level variability).  

4.1.2.1 Land-Surface Elevation Accuracy

Land-surface elevations in this repor t are reported in feet above mean sea level.  Land-sur face 
elevations derived from the NWIS/GWSI database have a range of reported accuracies.  In gener al, 
the accuracy of land-surface elevations interpolated from the contours on topographic maps is plus or 
minus one-half of the contour interval.  Since most topographic maps have a 40 ft contour interval, a 
default minimum accuracy of 20 ft was a ssigned to NWIS/GWSI locations when their reported 
method of mea surement was listed as “Interpolated from map.”  When NWIS/GWSI r eported a 
land-surface elevation accuracy greater than 20 ft regardless of the method of measurement, the 
reported accuracy was maintained as reported.  When NW IS/GWSI reported surveyed or 
GPS-derived land-surface elevations, the accuracies were maintained as reported.  

Land-surface elevations for NDWR well locations or for wells sited from di gital topographic maps 
were derived from a 7.5-minute topographic D EM obtained from the National Eleva tion Dataset. 
The 7.5-minute DEM elevations have a maximum permitted vertical root mean square error of 15 m, 
or approximately 50 ft (USGS , 1993).  As a result, NDWR well locations were assigned a 
land-surface elevation accuracy of 50 ft.

H
Ht∑

n
------------=

H
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For other sources of information, the accuracy of the land-surface measurement was maintained from 
the original source of data, if available.  If no accuracy measurement was available for a land-surface 
elevation, a default accuracy of 100 ft was applied to the measurement.

4.1.2.2 Site Location Accuracy

Site location coordinates in this re port are reported in meters using the UTM Zone 11 grid system 
using the North American Datum of 1983 (NAD83).  For sites obtained from the USGS database, an 
estimate of the location accuracy is provided based on the method used to determine the coordinates. 
For example, USGS horizontal location accuracies, where documented, vary from ± 6,060 ft to  
± 1.01 ft.  For sites obtained from other data sources, location accuracies were also either supplied by 
the originator of the data or estimated based on the assumption that a site’s local number (see 
Appendix F) was accurate to the nearest quarter-quarter section.  In those cases, it was assumed that 
the location accuracy was ± 1,320 ft.  If no accuracy measurement was available for a site, a default 
accuracy of ± 6,060 ft was applied to the site.

The potential variation in a site’s physical location (i.e., the x and y coordinates) introduces additional 
land-surface elevation error to the hydraulic head estimate because the correct land-surface elevation 
cannot be obtained if the site is not ac curately located.  This potential error increases if a site is 
located in an area with a large amount of vertical relief (D’Agnese et al., 2002).  This potential error 
was estimated by determining the slope of the land-surface at each site using ArcGIS® 9.1.  The 
horizontal site location error was converted to an additional vertical error using the following 
equation: 

(Eq. 4-2)
where,
Z = Vertical error due to horizontal site-location accuracy (ft) 
CA = Coordinate accuracy (ft) 
θ = Land-surface slope at the site location (°).

4.1.2.3 Depth-to-Water Accuracy

Depth-to-water measurements in this report are reported in feet below ground surface.  In general, the 
accuracy of a depth-to-w ater measurement depends on the method of mea surement.  For example, 
depth-to-water measurements taken in rel atively shallow wells with st eel-tapes or ca librated 
electric-tapes are accurate to the nearest hundredth of a foot (ASTM D 4750-87, 1993).  In general, 
the error associated with measuring depths to water is relatively small compared to the other sources 
of error.  As a result, the indi vidual depth-to-water measurement accuracies are not explicitly 
quantified in this study, since this error is relatively small compared to the other sources of error.  

4.1.2.4 Water-Level Variability

The water level in a well or borehole can vary due to a number of natural factors including seasonal 
fluctuations, daily barometric changes, or cl imatic factors.  The  variability of reduc ing multiple 

Z CA θtan×=
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water-level measurements to a mean value was quantified by determining the variance of the me an 
value. 

4.1.3 Hydraulic Head Variances

To quantify the overall accuracy of the mean hydraulic head measurements, estimates of the variances 
associated with the hydraulic hea d values, rather than errors, are used to assign weights to the 
hydraulic head values.  A brief discussion of the variances follows.  

As mentioned previously, a hydrau lic head value is de rived from a land-surface elevation and a 
depth-to-water measurement, which are independent variables.  As a result, the total variance for the 
mean hydraulic head value may be  expressed as the sum of the variances of thre e independent 
variables as shown in the equation:

(Eq. 4-3)

where,

= Total variance associated with the mean hydraulic head (ft2) 

= Variance associated with the land-surface elevation accuracy (ft2) 

= Variance associated with the vertical error due to horizontal site-location accuracy (ft2) 

= Variance associated with calculating the mean hydraulic head measurement (ft2).

An alternate way to express the variance of the mean hydraulic head value obtained from multiple 
depth-to-water measurements is the variance of the sa mple mean described by the following 
equation:

(Eq. 4-4)

where,

= Total variance associated with the mean hydraulic head (ft2) 

= Variance associated with the land-surface elevation accuracy (ft2) 

= Variance associated with the vertical error due to horizontal site location accuracy (ft2) 

= Variance of the mean depth-to-water measurement (ft2) 
n = Number of depth-to-water measurements used to calculate the mean.
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For sites having only one depth-to-water measurement, it is impossible to calculate a variance for the 
mean hydraulic head value.  In those instances, the variance of the sample mean was defined as 17 ft2. 
This variance of the sa mple mean was used for sites with only one depth-to-water measurement 
because the average variance of the sample mean for the entire study area was 17 ft2.  A variance of 
17 ft2 is equivalent to an estimated error of ± 8.2 ft, or plus or minus two standard deviations, with a 
95 percent confidence level.

The variance of t he land-surface elevation may be estimated from the land-surface accuracy, 
assuming that the land-surface accuracy represents the error on t he estimate with a 95 perc ent 
confidence level and is, therefore, equal to two standard deviations.  If this assumption holds true, the 
variance associated with the land-surface elevation is estimated by the following equation: 

(Eq. 4-5)

where,

σ2
LSE = Variance associated with the land-surface elevation (ft2) 

LSEacc = Accuracy of the land-surface elevation measurement (ft).

In a similar manner, the variance of the vertical error due to horizontal site-location accuracy may be 
estimated, assuming that the vertical error represents the error on the estimate with a 95 percent 
confidence level and is, therefore, also equal to two standa rd deviations.  If true, the va riance 
associated with the site-location accuracy is estimated by the following equation:

(Eq. 4-6)

where,

σ2
Z = Variance associated with the vertical error due to horizontal site location accuracy (ft2)

Z = Vertical error due to the horizontal site location accuracy (ft). 

4.1.4 Steady-State Data Set

The steady-state water-level data set is organized by hydrographic  area number a nd station name. 
Locations of wells are in UTM Zone 11 using the NAD83.  The altitude of the land-surface elevation 
or reference point elevation is in feet above mean sea level referenced to the North American Vertical 
Datum of 1988.  For most l ocations, the reference point elevation represents the land-sur face 
elevation.  For some surveyed locations, the value represents the elevation of the measuring point.  

Well depths are in feet below ground surface.  Well depth is reported in some data sources such as the 
NDWR well log database.  However, in some instances, the data regarding completed well depth was 
not provided in the original source of the data (e.g., some of the NWIS/GWSI data points).  In some 
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cases, the drilled depth of the bore hole was reported and assumed to represent the completed well 
depth.  Approximately 75 percent of the locations in the data set contain well depths.

The mean depth to wate r and me an water-level elevation for a given site a re presented in the 
steady-state data set.  De pth-to-water measurements that wer e qualified as “ pumping”, “recently 
pumping”, or showing non-steady- state conditions were excluded from the mean value calculation. 
Many well locations (e.g., NDWR and other sources) contain only one depth-to-water measurement. 
In those cases, the single value is reported as the mean value.  In addition, not every location contains 
a mean depth-to-water measurement.  For example, a dry well does not have a mean depth-to-water 
measurement.  Dry wells, flowing wells, and s prings were flagged with greater-than or l ess-than 
qualifiers, with “less than” signifying no water table found within the well’s total depth and “greater 
than” signifying (for flowing wells and springs) the water table is above land surface at that particular 
location.  The resultant data set is provided in Table A.2-1 in Appendix A.

4.2 Characterization of Predevelopment Groundwater Conditions

The characterization of pre development groundwater conditions consisted of creating basin-fill 
composite water-level maps, cr eating depth-to-water maps in phrea tophyte areas, and creating a 
carbonate-rock water-level contour map that includes well and spri ng locations that penetra te the 
regional carbonate-rock aquifer system.  The characterization of pre development groundwater 
conditions in the study area was complicated due to the lack of a consistent temporal distribution of 
measurements in the study area.  For example, water  levels range from 1912 to 2006 for the m ost 
recent water-level measurement.  For the purpose of t his study, predevelopment groundwater 
conditions in the study area were examined using the mean water-level elevation values determined 
as calibration targets for the groundwater flow model.  Due to t he fact that there has been relatively 
limited groundwater development in most areas of t he study area, it was felt that the steady- state 
hydraulic heads were analogous to predevelopment conditions.  It is noted, however, that significant 
pumping occurs in Steptoe, Snake, Lake, and Panaca valleys.  

For hydrographic areas in the study a rea, it ha s been observed that different aquifer systems 
commonly exist including unconfined shallow basin-fill aquifers, deeper confined basin-fill aquifers, 
volcanic aquifers, and underlying confined carbonate-rock aquifers (Plume and Carlton, 1988; Prudic 
et al., 1993).  Most wells in the study ar ea are completed in the shallowest aquifers, although some 
deeper exploration wells can be found t hroughout the study area as a re sult of the USAF ’s MX 
missile-siting program in the late 1970s and early 1980s (Ertec W estern, Inc., 1981a; B unch and 
Harrill, 1984) and other exploratory programs.

For most hydrographic areas in the study ar ea, no differentiation of water-level elevations could be 
detected that indicated aquifer systems with distinctly different hydraulic heads.  The re are a fe w 
exceptions, which are noted in Section 5.0.  This lack of differentiation is likely the result of several 
factors, including (1) the general accuracy of the data set, (2) most wells are completed in the shallow 
aquifer, or (3) the water-level elevation differences between the aquifers are generally less than 100 ft. 
As a result, it was determined that this study would focus on both the basin-fill aquifer system and the 
regional carbonate-rock aquifer system.
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4.2.1 Basin-Fill Composite Water-Level Maps

If there was a  sufficient amount of data to c onstruct a water-level contour map for  a given 
hydrographic area, the wa ter-level contour map wa s created from the mea n hydraulic head values 
calculated as ca libration targets for the gr oundwater flow model.  W ater-level data used in the 
development of the water-level contour maps consis ted of water-level elevations from 1,755 wells 
and 83 spring heads in the study are a.  The groundw ater data used to construct the composite 
water-level maps are provided in Table A.2-1 in Appendix A.  The water-level contour maps for each 
hydrographic area in the study area are found in Appendix C and discussed in Section 5.0.

The basin-fill composite water-level maps likel y represent groundwater conditions that w ould be 
found today in the hydrogra phic areas within the study area.  F or a given hydrographic area, the 
basin-fill water-level data set may represent more than one  aquifer system (e.g., shal low versus 
confined).  The  available data are limited such that differentiating individual aquifers within the  
basin-fill was not accomplished.  From this perspective, the basin-fill water-level contour maps 
should be viewed as composite water-level maps.  For hydrographic areas with valley-floor springs, 
the spring locations were also plotted with the assumption that the water elevation for the spring was 
greater than the land-surface elevation at that location, but only by a few feet (within the accuracy of 
the data set).  The water-level contours were drafted by hand at 100-ft intervals for most basins.  The 
contours incorporated several factors including ge ologic structures, topography, and data point 
reliability.  The 100- ft contour intervals were based on the quantity a nd inferred quality of the data 
set.  Contour lines are dashed where uncertain or inferred.  The drafted water-level contour lines were 
then transferred to digital base maps that included the well or spring lo cation and the water-level 
elevation for each point (Appendix C).  Several basins did not have a sufficient number of data points 
to support construction of reliable water-level contours (e.g., Jakes Valley or Kane Springs Valley). 
Contours are not presented for those hydrographic areas.  

It should be pointed out that upon close examination of the basin-fill water-level elevation contour 
maps, it is common to find da ta points located in close proximity to each other that have relatively 
different water-level elevations.  This can be due to geologic structures, different lithology, 
differences in well construction, penetration of different aquifer systems, di ffering dates of 
measurement, and the inherent error within the data set.  Contour lines may not fit the data points 
exactly, but are drawn to reflect the general nature of the water-table surface, including considerations 
of geology and topography.  

4.2.2 Depth-to-Water Maps in Phreatophyte Areas

Depth-to-water maps were prepared for thos e hydrographic areas in the study a rea generally 
containing over 300 acres of phreatophytes.  The depth-to-water maps were based on the same data 
set used for  creating the wa ter-level elevation contour maps.  The de pth-to-water maps, howeve r, 
used each measurement site’s mean depth-to-water value instead of the mean water-level elevation. 
The groundwater data used to construct the depth-to-water contour maps can be found in Table A.2-1
in Appendix A.  The  depth-to-water contour maps that were created for t his study are found in 
Appendix D and discussed in Section 5.0. 
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The depth-to-water maps likely represent the groundwater conditions that would be  found today in 
the hydrographic areas with large phreatophyte areas.  For hydrographic areas with valley-floor 
springs, the spring loc ations were also plotted w ith the assumption that the depth to water in those 
areas was 0 ft (within the accuracy of the data set).  T he depth-to-water maps presented in 
Appendix D were created by hand-contouring the depth-to-water data at 50-ft contours for most of 
the hydrographic areas.  Contour lines are dashed where uncertain or inferred.  The depth-to-water 
contours incorporated several factors including ge ologic structures, topography, and data point 
reliability.

4.2.3 Regional Carbonate-Rock Water-Level Contour Map

The last step in characterizing predevelopment groundwater conditions in the study area was to create 
a regional carbonate-rock water-level contour map that depicts the water-level elevations for wells or 
heads for springs for the carbonate-rock aquifer.  The groundwater data used to construct the regional 
carbonate-rock water-level contour map can be found in Table A.2-1 in Appendix A.  The regional 
carbonate-rock water-level contour map is provided in Appendix E and discussed in Section 5.0.

The water-level contour map was constructed by plotting the well and spring locations that are known 
to penetrate or emanate from the regional carbonate-rock aquifer.  Water-level data use d in the  
development of the regional carbonate-rock water-level map consisted of water-level elevations from 
109 wells and 19 spring heads in the study area.  Contour lines for the regional carbonate-rock aquifer 
system were hand drafted at 500-ft intervals for the entire study ar ea.  The contours incorporated 
several factors including geologic structures, topography, data point reliability, and the extent of the 
carbonate-rock aquifer in the study area.  The 500-ft contour intervals were based on the quantity and 
inferred quality of the  data set.  Contour line s are dashed where uncertain or inferred.  Previous 
investigations by Thomas et al. (1986), Bedinger and Harrill (2004), Prudic et al. (1995), and Wilson 
(2007) were used as guides to supplement the limited amount of data in the study area.
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5.0 RESULTS

This section presents the results and interpretations of the compi led data set regarding 
predevelopment groundwater conditions within the study area.  Due to the number of the figures and 
the length of the water-level data set, the interpretative work products for this task can be found in the 
appendices of this report.  The appendices and their contents are as follows:  

• Appendix A contains the water-level data set and a descr iption of the fields found in the data 
set.  This data set was used to construct the water-level contour maps, the depth-to-water 
maps, and the regional carbonate-rock water-level contour m ap found in Appendix C to 
Appendix E.

• Appendix B contains the hydrographs that were constructed for the  wells with ten or more 
depth-to-water measurements in the study area.

• Appendix C contains the composite basin-fill water-level contour maps.

• Appendix D contains the phreatophyte area depth-to-water contour maps.

• Appendix E contains the regional carbonate-rock water-level contour map.  

• Appendix F contains an explanation of the well and s pring numbering sy stem and the 
hydrographic area boundaries used in this report.

This section of the report is organized in the following manner.  Each hydrographic area in the study 
area is discussed within the context of its local groundwater flow system, with the hydrographic area 
number designation indicated in the heading.  The hydrographic area number is  important in 
distinguishing basins with sim ilar names (e .g., Spring Valley is the na me for both HA 184 and 
HA 201, each of which is within the study ar ea but also substantially differs from the other  as to 
geology and hydrogeology).  Water-level data and hydraulic gradients are discussed for each aquifer 
system in each hydrographic area with adequate water-level data.  The flow systems in the study area 
are discussed in the following order: White River, Goshute, Gre at Salt Lake Desert, and Mea dow 
Valley Wash.  Table 5-1 presents an overview of the water-level data for each hydrographic area in 
the study area.      

5.1 White River Flow System

The WRFS is the most continuous flow system in east-central Nevada.  It begins in Long Valley, west 
of Ely, Nevada, and continues southward toward the Colorado River.  The flow system includes Long 
Valley, Jakes Valley, White River Valley, Cave Valley, Dry Lake and Delamar valleys, Pahroc Valley, 
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Garden and C oal valleys, Pahranagat Valley, Coyote Spring Valley, Kane Springs Valley, Muddy 
Rivers Springs Area, Hidden and Gar net valleys, California Wash, Lower Moapa, a nd the Black 
Mountains Area hydrographic areas.  

5.1.1 Long Valley (HA 175)

Basin-Fill Aquifer

Driller’s logs for wells in Long Valley indicate that the basin fill is composed of sands, silts, clays, 
and gravels.  These logs and subse quent references to NDWR driller’s logs in this Chapter can be 
found at the URL provided in Section 2.3.2.2.  The driller’s logs also show well yields on the order of 
50 to over 200 gpm in some areas.

Depths to water in Long Valley range from near ground surface in the vicinity of the Long Valley 
Slough, in the upper  part of township 22 north and range 58 east, to greater than 200 f t-bgs at the 
southern end of  the valley (see Figure D.1-1).  I t can be seen from the figure  that for most of the 
valley depths to water are generally less than 100 ft-bgs.  Water-level elevations for wells located on 
the valley floor range from less than 6,000 ft-amsl in the southeast portion of  the valley to almost 
6,200 ft-amsl in the northe ast portion of the valley.  These water-level elevations indicate that a 
general north-to-south hydraulic gradient of approx imately 7 ft/mi  exists in Long V alley 
(Figure C.1-1).

Carbonate-Rock Aquifer

Only one well in the compiled data set was identified as penetrating the carbonate-rock aquifer in 
Long Valley (see Figure E.1-1).  According to driller’s information obtained from the Nevada Oil and 
Gas Well Database obtained from the Nevada Bureau of Mines and Geology (NBMG, 2004), the well 
penetrated basin-fill materials to 1,050 ft-bgs, volcanics to 2,710 ft-bgs, P ennsylvanian carbonate 
rocks to 2,918 ft-bgs, Chainman shale to 4,536 ft-bgs, Joana limestone to 5,070 ft-bgs, Pilot shale to 
5,910 ft-bgs, and Guilmette limestone to 6,563 f t-bgs.  The esti mated water-level elevation for  the 
well based on recovery during a drill-stem test was 6,118 ft-amsl.  Thi s water-level elevation is 
approximately 500 ft higher than those measured for carbonate-rock wells in W hite River Valley, 
suggesting a north-to-south gradient toward White River Valley.  

Water-Level Trends

There is li ttle long-term historical water-level data in Long V alley for interpretation of water-level 
trends.  The re were no we lls in the c omplied data set in Long Valley with more than ten 
depth-to-water measurements.  As a result, no hydrographs were constructed for wells in Long Valley.  

5.1.2 Jakes Valley (HA 174) 

Basin-Fill Aquifer

Water-level data in Jakes Valley are sparse, with only 10 identified depth-to-water measurement sites 
or spring locations.  Depth-to-water measurements vary from 18 to 176 ft-bgs (see Appendix A).  The 
wells with de pth-to-water measurements are located near the mountain-front edges and are  not 
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believed to be representative of the depth to water on the main valley floor .  In fact, the two known 
wells on the valley floor a re dry wells with hole depths exceeding 150 ft-bgs.  Figure C.1-2 shows 
that there are no definitive water-level elevations located on the valley floor.  As a result, water-level 
contours have not been constructed for Jakes Valley.

Carbonate-Rock Aquifer

No wells in Jakes Valley were identified as penetrating carbonate-rock aquifer.  Ther efore, no 
discussion is presented for the carbonate-rock aquifer system.

Water-Level Trends

There are no wells in Jakes Valley with a sufficient number of water-level measurements to support 
construction of hydrographs.

5.1.3 White River Valley (HA 207) 

Based on the compiled site location data for White River Valley, well depths tend to be less than 200 
to 300 ft deep, with approximately 25 percent of the wells less than 100 ft in depth.  Information from 
NDWR driller’s logs for basin-fill wells in White River Valley indicates that most wells penetrate 
interbedded sand and clay strata, with some reporting shallow limestone in the northern part of the 
basin as well as north of the town of Lund.  Occasionally, volcanic tuff was noted in the logs.  Well 
207 N08 E61 27DDBA2 USGS-MX was drilled to 1,300 ft-bgs in the south-central portion of White 
River Valley.  This well encountered alluvium with considerable clay content to the total depth of the 
well.

Most of the basin-fill aquifer system in White River Valley appears to be confined to semi-confined 
with perhaps a shallow unc onfined system.  Petroleum exploration holes in W hite River Valley 
provide data on depths of basin-fill and underlying rocks and some data regarding potentiom etric 
heads in bedrock beneath the valley.  In addition, spring water-level elevations (based on the 
land-surface elevation at the spring) are integrated into the water-level data set for the alluvial wells in 
the valley.

Basin-Fill Aquifer

Depths to water in White River Valley range from approximately land surface to over 500 ft-bgs.  The 
depths to water are relatively shallow beneath the central valley floor of White River Valley.  In fact, 
Figure D.1-2 reveals that most depths to water along the main axis of the valley floor a re typically 
less than 50 ft-bgs.  Depths to water tend to increase toward the east and west margins of the valley as 
one approaches the mountain blo ck, and at the fa r northern portion of the valley.  W ater-level 
elevations in White River Valley range from approximately 6,200 ft-amsl in the northern portion of 
the valley to appr oximately 5,000 ft-amsl in the southern portion of the valley.  I nspection of the 
water-level contours in Figure C.1-3 shows t hat a gene ral north-to-south hydraulic gra dient of 
approximately 12 ft/mi exists in White River Valley for wells completed in the basin-fill.
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Carbonate-Rock Aquifer

Water-level elevations for carbonate-rock wells in White River  Valley range from approximately 
5,800 ft-amsl in the nor thern portion of the valley to approximately 5,100 ft-a msl in the  southern 
portion of the valley.  These water-level elevations suggest a north-to-south groundwater exists in 
White River Valley.  Regional spring eleva tions are also included on the re gional carbonate-rock 
water-level map (see Figure E.1-1).  Maxey a nd Eakin ( 1949) observed that ce rtain valley-floor 
springs in White River Valley have noticeably elevated potentiometric water levels versus nearby 
alluvial wells.  This re sults in the groundwater from the regional carbonate-rock aquifer discharging 
into the basin-fill system.  This can be  observed in the vicinity of the town of Preston by Arnoldson 
Spring, Nicholas Spring, Cold Spring, and Preston Big Springs.  Maxey and Eakin (1949) stated that 
the water issuing from these springs i s under artesian head and postulated that the discharge from 
these springs is from the underlying bedrock aquifer.  Maxey and Eakin (1949) further postulated that 
the spring conduits are enclosed by relatively impermeable sediments providing a mechanism for the 
discharge of water from the carbonate-rock aquifer to the land surface.  Elevated water-level 
elevations are not evident near valley-fringe springs (i.e., the east side of the basin) such as Hardy, 
Emigrant, Butterfield, or Flag.  This could be ma sked, however, as a result of stee per water-level 
gradients near the edge of the valley floor.

Water-Level Trends

In general, hydrographs for the basin-fill wells show a small amount of varia tion (5 to 10 ft) in the 
water-level elevations over the past 50 to 60 ye ars.  These variations can likely be attributed to the 
natural variability of the  system (see Appendix B).  Figure 5-1 shows t hat water-level elevations 
fluctuate within a range of approximately 10 ft near the town of Lund.  These water-level elevations 
likely show the influence of groundwater pumping for irrigation in the surrounding area.

5.1.4 Cave Valley (HA 180)

NDWR driller’s logs for wells in Cave Valley suggest that the basin fill is composed of mostly sand 
and gravel with significant cemented strata in the northern portion of the valley and interbedded sands 
and clay in the southern portion of the valley .  Lithology reported on a limited number of well  logs 
suggests that the northern portion of Cave Valley may have unconfined to semi-confined aquifer 
conditions, while the souther n portion may be  confined to semi-conf ined.  W ell 180 N07 E63 
14BADD1 USGS-MX [Cave Valley], on the southwestern side of the va lley, encountered carbonate 
rock at 265 ft-bgs and was hydraulically tested at 225 gpm with 118 ft of drawdown after 210 hours. 
Petroleum exploration drilling in Cave Valley provides additional geologic information to se veral 
thousand feet in depth.  The SNWA installed two monitor wells in Cave Valley in 2005 (180W501M 
and 180W902M).  The wells were drilled to 1,215 and 915 ft-bgs, respe ctively, and bot h wells 
penetrated the carbonate-rock a quifer.  Well 180W501M was drilled in  the central portion of Cave 
Valley, while well 180W902M was drilled in the south-east portion of the valley near Sidehill Pass.      

Basin-Fill Aquifer

Depths to w ater in Cave Valley range from near ground sur face in pa rts of northern Cave Valley 
(i.e., near Cave Spring and Parker Station) to greater than 200 ft-bgs in the southern por tion of Cave 
Valley (see Figure D.1-3).  Depths to water in the vic inity of the south playa are in e xcess of 
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150 ft-bgs.  The limited amount of data near the playa suggests that the stand of phreatophytes in the 
southern portion of the va lley subsists on a  perched water table.  Water-level elevations in Cave 
Valley range from approximately 7,000 ft-amsl in the far northern portion of Cave Valley to 
approximately 5,800 ft-amsl in the southern portion of Cave Valley (see Figure C.1-4).  Based on  
these water-level elevations, it appears that Cave Valley has a north-to-south hydraulic gradient of 
approximately 48 ft/mi.  

Carbonate-Rock Aquifer

Water-level elevations for wells that penetrate the regional carbonate-rock aquifer in Cave  Valley 
range from approximately 5,400 ft-amsl for well 180W501M in the central portion of Cave Valley to 
approximately 5,800 ft-amsl for well 180W902M in the southern portion of Cave Valley.  The depth 
to water for well 180W501M is approximately 1,050 ft-bgs, and during construction it was estimated 
that the we ll produced between 3 to 5 gpm.  These water-level elevations are generally higher by 
approximately 200 to 600 ft than the water-level elevations for carbonate-rock wells found in the 
central and souther n portions of White River Valley, and approximately 1,200 ft higher  than 
water-level elevations in Dry Lake Valley (see Figure E.1-1).  From these water-levels elevations, it 
appears that there is a south-to-north hydraulic gradient for wells that penetrate the carbonate-rock 
aquifer in Cave Valley.  According to Volume 1, however, Cave Valley consists of two dis tinct but 
connected portions, separated by the oblique-slip fault at Shingle Pass.  This is likely the cause for the 
discrepancy between the water-level elevations for the carbonate-rock aquifer wells in the central and 

Figure 5-1
Historical Water-Level Elevations at 207 N12 E62 18DDAA1 USGS Well 24
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southern portions of Cave Valley.  The  data also suggest an east-to-west hydraulic gradient exists 
between Cave Valley and White River Valley consistent with data presented by Harrill et al. (1988).

Water-Level Trends

The Cave Valley MX well (i.e., 180 N07 E63 14B ADD1 USGS-MX [Cave Valley]), located in the 
south-central portion of the valley, has shown a subtly rising water-level trend since the early 1980s, 
with about a 10-ft i ncrease in the overall water-level elevation for the well (Figure 5-2).  This well 
was identified as penetrating the carbonate-rock aquifer.  Inspection of the other hydrographs for 
Cave Valley found in Appendix B show a similar type of increasing trend.  The other wells for which 
hydrographs were constructed were identified as penetrating basin-fill materials.

5.1.5 Dry Lake Valley (HA 181) and Delamar Valley (HA 182)

Driller’s logs and available gravity data indicate that carbonate bedrock underlies the northwest part 
of Dry Lake Valley at a relatively shallow depth.  For example, the North Dry Lake MX well (i.e., 181 
N03 E63 27CAA 1 USGS-MX [N. Dry Lake]) was drilled to 2,395 ft-bgs and encountered alluvium 
to 195 ft-bgs, a thin stratum of volcanic rock to 340 ft-bgs, and limestone to the total depth of  the 
well.  The Muleshoe Valley MX well (i.e., 181 N 04 E64 07DC 1 USGS-MX [Muleshoe Valley]), in 
the northern part of Dry Lake  Valley, encountered sand and grave ls to 1,253 ft-bgs.  This well is 
reported to have been pumped at 50 gpm for 144 hours resulting in 316 ft of drawdown.  The South 
Dry Lake MX well (i.e., 181 S03 E64 12AC 1 USGS-MX [S. Dry Lake Well]) was completed to 
1,010 ft-bgs and encountered interbedded sands, gravels, and clay.  This well is noted as being tested 
at 500 gpm for 70 hours with 41 ft of drawdown.  Some cemented sand strata are also reported in 
driller’s logs in southern Dry Lake Valley.  Based on a limited number of well logs, it a ppears that 
unconfined aquifer conditions exist in northern Dry La ke Valley, while se mi-confined to c onfined 
conditions exist in the south.

Only six wel ls are incorporated into the  compiled data set for Delamar Valley, including two MX 
wells.  The lithology reported on driller’s logs indicates the presence of interbedded sands, gravels, 
and clay, with a considerable quantity of clay noted in the logs to 1,210 ft-bgs.  The Delamar MX well 
(i.e., 182 S 06 E63 12AD 1  USGS-MX [Delamar Well]) is reported to have bee n pumped for 
128.5 hours at a rate of 85 gpm with 62 ft of drawdown.    

In 2005, the SNWA installed two monitor wells in Dry Lake Valley and two monitor wells in Delamar 
Valley.  Of the  two monitor we lls drilled in Dry La ke Valley, one penetrated the basin-fill aquifer 
system (181W909M), while the other well penetrated the carbonate-rock aquifer system (181M-1). 
The two wells ins talled by the SNWA in Delamar Valley (182M-1 and 182W906M) we re drilled to 
1,345 and 1,735 ft-bgs, respectively.  Both wells penetrated volcanic rocks.  

Basin-Fill Aquifer

Water-level data are sparse in these two basins with depths to water on the main axis of the  valley 
floor generally in the range of 200 to 500 ft-bgs in  Dry Lake Valley and depths exceeding 800 ft-bgs 
in Delamar Valley (see Appendix A).  Figure C.1-5 shows that the water-level elevations range from 
approximately 5,500 ft-amsl in the northern portion of Dry Lake Valley to approximately 
4,300 ft-amsl in the souther n portion of Dry Lake Valley for wel ls completed in t he basin-fill. 
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Water-level elevations are approximately 3,850 ft-amsl in the central portion of Delamar Valley.  The 
water-level elevations and composite water-level contours shown on Figure C.1-5 indicate that there 
is a north-to-south groundwate r gradient for these two basins.  Based on the ava ilable water-level 
elevations in Dry Lake and Delamar valleys, the hydraulic gradient from the central portion of one 
valley to the other is approximately 13 ft/mi.  

Carbonate-Rock Aquifer

Two wells in the compiled data set were identified as penetrating the carbonate-rock aquifer.  Both 
wells are located on the west side of Dry Lake Valley (see Figure E.1-1).  It can be seen fr om the 
figure that the wa ter-level elevations for the two wells range from 4,541 to 4,288 ft-amsl.  The se 
water-level elevations are approximately 1,300 to 1,500 ft lower in elevation than carbonate-rock 
water levels in Cave Valley to the north, and 650 to 900 ft higher in elevation than carbonate-rock 
water levels in Pahranagat Valley.    

Water-Level Trends  

Water-level fluctuations in Dry Lake Valley and Delamar Valley appear to show a slight upward trend 
over the past 25 years that is similar to the trend observed for Cave Valley.  The water-level variations 
can likely be attributed to climatic variability, as there is little to no groundwater development in these 
two basins.  For example, Burbey (1997) stated that development of Delamar Valley has been limited 
to livestock grazing as the depths to wa ter are prohibitive for other economic activities.  Figure 5-3
shows that water-level elevations for the  USGS-MX (North Dry Lake Well) have increased 
approximately 5 ft from 1986 to the present.  This well was i dentified as penetrating the 

Figure 5-2
Historical Water-Level Elevations at 180 N07 E63 14BADD1 USGS-MX (Cave Valley)
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carbonate-rock aquifer.  The other wells for which hydrographs were constructed were identified as 
penetrating the basin-fill aquifer system.  The other hydrographs are provided in Appendix B.

5.1.6 Pahroc Valley (HA 208)

Basin-Fill Aquifer

Site location and depth-to-water data are sparse in Pahroc  Valley, with only 14 well and spring 
locations distributed mostly in the norther n portion of the basin.  Depths t o water in Pahroc Valley 
range from approximately 80 ft-bgs in the far northwest portion of the valley to over 250 ft-bgs in the 
rest of the valley (see Figure D.1-4).  Figure C.1-5 shows that water-level elevations for we lls 
completed in the basin-fill aquifer range from approximately 5,000 ft-amsl in the northwest portion of 
Pahroc Valley to approximately 3,900 ft-amsl in the fa r southern portion of t he valley.  The se 
water-level elevations and contours indicate that an overall north-to-south hydraulic gradient exists in 
Pahroc Valley.  

Carbonate-Rock Aquifer

No wells in Pahroc Valley were identified as penetrating the carbonate-rock aquifer.  As a result, no 
discussion on the carbonate-rock aquifer is presented.  

Figure 5-3
Historical Water-Level Elevations at 181 N03 E63 27CAA 1 USGS-MX (N. Dry Lake)
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Water-Level Trends

Only one well in Pahroc  Valley had more than ten water-level measurements.  In general, the 
hydrograph shows that the water-level elevations have varied approximately 5 ft for the last 5 years of 
the period of record for the well.  The well was identified as penetrating basin-fill materials.  The 
hydrograph for this well is provided in Appendix B.  

5.1.7 Garden Valley (HA 172) and Coal Valley (HA 171) 

Basin-Fill Aquifer

Depths to water for we lls completed in the basin-fill in Garden Valley range from a pproximately 
10 ft-bgs in the northern portion of the valley to a lmost 500 ft-bgs in the fa r southern portion of the 
valley.  Depths to water in Coal Valley range from approximately 250 ft-bgs in the northern portion of 
the valley to over 800 ft-bgs in the south-ce ntral portion of the valley for wells located on the valley 
floor (see Table A.2-1).  I nspection of Figure C.1-6 reveals that water-level elevations in Garden 
Valley range from approximately 5,400 ft-amsl in the northern portion of the valley to approximately 
5,000 ft-amsl in the central and southern portions of the valley.  It can also be seen from t he figure 
that there is a slight  northward-trending hydraulic gradient from the southern portion of Gar den 
Valley to the central portion of the valley.  Although approximately 55 well or spring locations are 
present in the current database for these two basins, data are noticeably lacking on the eastern side of 
Coal Valley and the southern portion of Garden Valley (Figure C.1-6 and Appendix A).  As a result, 
no water-level contours were constructed for Coal Valley.  

Carbonate-Rock Aquifer

Several wells in Garden and Coal valleys we re identified as penetrating the carbonate-rock aquifer. 
The water-level elevations for carbonate-rock wells range from approximately 6,300 ft-amsl to 
approximately 4,300 ft-amsl.  The highest water-level elevations can be found in the western portion 
of Garden Valley, while the lower water-level elevations can be found in north-central Coal Valley. 
Based on the water-level elevations for these two hydrographic areas, it appears that a west-to-east 
hydraulic gradient exists from Garden Valley to Coal Valley through the Golden Ga te Range that 
separates these two basins (see Figure E.1-1).  

Water-Level Trends  

Six hydrographs were created for wells in these two hydrographic areas.  Two of the hydrographs 
were for wells identified as penetrating the carbonate-rock aquifer, while the rest were identified as 
penetrating the ba sin-fill aquifer system.  Th e hydrographs for all the wells ca n be seen in 
Appendix B.  Several of the hydrographs indicate a subtle increase in water-level elevation over the 
past 35 years, on the order of about 5 ft.  For example, the hydrograph for the USGS-MX well in 
Garden Valley (Figure 5-4), which was completed in the basin-fill aquifer, and the hydrograph for the 
USGS-MX in Coal Valley (Figure 5-5), which was completed in the carbonate-rock aquifer, show 
that water-level elevations have increased approximately 5 ft for both wells.         
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Figure 5-4
Historical Water-Level Elevations at 172 N02 E57 22BBC 1 USGS-MX (Garden Valley)

Figure 5-5
Historical Water-Level Elevations at 172 N03 E59 10BD 1 USGS-MX (Coal Valley Well)
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5.1.8 Pahranagat Valley (HA 209)  

Approximately 81 well or spring locations in Pahranagat Valley are included in the compiled data set, 
with most being completed in alluvium and less than 300 ft in depth (Appendix A).  A few wells on 
the eastern and northernmost portions of t he valley are considerably deeper, including a fe w 
exceeding 1,000 ft-bgs.  Production rates are generally in the few tens of gallons per minute, with a 
few wells noted in the 400 to 800 gpm range.  Lithology documented on the driller’s reports indicates 
that the basin fill is predominantly sand and gravels with some interbedded clay and cemented sands. 
The aquifer system is likely unconfined to semi-confined in nature based on the reported lithology.  

The SNWA installed one monitor well in Pahranagat Valley in 2005.  The well, 209M-1, was drilled 
to a total depth of 1 ,616 ft-bgs.  The well was slotted from 1,273 t o 1,595 ft-bgs and penetra ted 
carbonate rock.  

Basin-Fill Aquifer

Figure D.1-5 shows that de pths to water in Pahranagat Valley are relatively shallow near the main 
axis of the valley floor.  The depths to wate r are typically within 50 ft of land surface where 
significant phreatophytes, cultivated lands, and lakes or ponds exist.  Depths to water at upland areas 
on the northeast and east side of the Pahr anagat Valley (i.e., Eightmi le Valley and Sixm ile Flat, 
respectively) are considerably deeper, generally greater than 500 ft-bgs.  Inspe ction of Figure C.1-7
reveals that w ater-level elevations along the main axis of the valley range from approximately 
3,900 ft-amsl in the far northern portion of the valley to approximately 3,100 f t-amsl in the southern 
portion of the valley.  The water-level elevations indicate that a north-to-south hydraulic gradient 
exists in the basin-fill aquifer system.  The hydraulic gradient for Pahranagat Valley is approximately 
19 ft/mi southward.  Water-level elevations and groundwater flow directions for both Sixmile Flat and 
Eightmile Valley on the eastern side of Pahranagat Valley are less defined than those on the main axis 
of the valley floor.  Based on the limited data, however, it appears that water-level elevations in these 
two areas are higher than the water-level elevations on the main valley floor. 

Carbonate-Rock Aquifer

Water-level elevations for wells that penetrate the regiona l carbonate-rock aquifer range from 
approximately 4,000 ft-amsl in the far northern portion of the valley to approximately 3,600 ft-amsl 
in Sixmile Flat.  There are no other wells known to penetrate the regional carbonate-rock aquifer in 
the southern portion of the valley.  There are, however, several springs in Pahranagat Valley that are 
known to discharge groundwater from the regional carbonate-rock aquifer.  The springs of regional 
significance include Hiko, Crystal, and Ash with a reported combined discharge rate of 35 cf s, or 
25,000 afy (Eakin, 1963c) ( Figure E.1-1).  While subject to debate , the sourc e of water  for these 
springs is likely subsurface inflow from P ahroc Valley, and perhaps Coal Valley, based on apparent 
water-level gradients.  Thi s interpretation is consistent with work by Thomas et al. (1986)  and 
Thomas et al. (2001).  Harrill et al. (1988) also suggested that  subsurface inflow may enter 
Pahranagat Valley from Delamar Valley.  These springs are located on the valley floor or a t the edge 
of the mountain block and have land-surface elevations that range from approximately 3,800 ft-amsl 
to approximately 3,622 ft-amsl.  Using these land-surface elevations as surrogates for the water-level 
elevation of the re gional carbonate-rock aquifer and the wells, there appears to be  a r egional 
groundwater gradient from north to south in Pahranagat Valley.
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Water-Level Trends  

Long-term water-level data for wells in Pahranagat Valley indicate fluctuations on the order of 20 to 
30 ft in the central and southern portions of the valley, with more extreme variations (e.g., >100 ft) in 
the northernmost porti on of the valley likely due to agricultural pumping (Appendix B).  F or 
example, Figure 5-6 shows that wa ter-level elevations decreased approximately 90 f t from 1968 to 
1994 but have recovered approximately 60 ft for the last 4 years of the period of record for the well. 
The well was identified as penetrating the basin-fill aquifer.  Only one well  with sufficient data to 
support construction of a h ydrograph was identified as pene trating the ca rbonate-rock aquifer. 
Inspection of the hydrograph found in Appendix B reveals that water-level elevations for well 209 
S03 E60 13DACD1 have also decreased approximately 20 ft over the period of record for the well. 
The remaining hydrographs for wells in Pahranagat Valley reveal consistent declines for wells in the 
northern portion of the valley and undefined trends for wells in the central and southern portions of 
the valley.     

5.1.9 Coyote Spring Valley (HA 210) 

Coyote Spring Valley contains several monitor wells completed in the early and mid-1980s as part of 
the MX missile-siting program and by the USGS , including test well MX-4, MX-5, CE-VF-1, and 
CE-VF-2.  Wells MX-4, MX-5, and CE-V F-2 are completed in the c arbonate-rock aquifer (Ertec 
Western, Inc., 1981a; Berger et al., 1988).  SNWA installed eight monitor wells in and near the valley 
in 2003.  In addition, many wells in Coyote Spring Valley and down gradient in the Muddy River 

Figure 5-6
Historical Water-Level Elevations at 209 S03 E60 35DABD1
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Springs Area have recently been surveyed for precise location and land-surface elevations by SNWA
(SNWA, 2003b).

Basin-Fill Aquifer

Depths to water in the basin-fill aquifer system generally range between 300 and 600 ft-bgs in Coyote 
Spring Valley.  Depths to water in the vicinity of Coyote Spring, however, approach land surface in 
that localized area (see Figure C.1-8).  Eakin ( 1964) postulated that Coyot e Spring, prior to 
development, derived its flow from a semi-perched water-bearing zone in the older valley fill that 
received recharge from precipitation in the Sheep Range to the west.  Eaki n (1964) estimated “not 
more than a few hundred” acre-feet per year of ET from phreatophytes near Coyote Spring.  It can be 
seen from Figure C.1-8 that water-level elevations along the main drainage  channel of the valley 
range from approximately 2,300 ft-amsl in the northern portion of the valley to approximately 1,800 
ft-amsl in the southeast portion of the valley.  This suggests that a general southeastward groundwater 
gradient off of the Sheep Range into the Muddy River Springs hydrographic area exists in the valley 
(Figure C.1-8).  The higher water-level elevations for the wells that are near Coyote Spring are likely 
the result of either inflow into Coyote Spring V alley from Kane Springs Valley or the result of the 
semi-perched water-bearing zone identified by Eakin (1964) .  Curre nt data are not suf ficient to 
generate water-level elevation contours for the basin-fill aquifer system.

Inspection of the driller’s logs for the  basin-fill wells in Coyote Spring Valley show typical alluvial 
materials including sandy clays, gravel-boulders, and sands and gravels.  

Carbonate-Rock Aquifer

Water-level elevations for wells penetrating the carbonate-rock aquifer range from approximately 
2,200 ft-amsl in the nor thern portion of the valley to a pproximately 1,800 ft- amsl near the 
hydrographic divide with the Muddy River Springs Area.  These water-level elevations suggest that a 
north-to-south hydraulic gradient generally coincident with Pahranagat Wash exists in the r egional 
carbonate-rock aquifer in this area.  Water-level gradients in the carbonate-rock aquifer become very 
flat near the ce nter of the valley and e xtending southeast to the Muddy River Springs Area 
(Figure E.1-1).        

Water-Level Trends 

Water levels for wells completed in the carbonate-rock aquifer in the east-central part of Coyote 
Spring Valley near the Muddy River Springs Area declined approximately 1.5 to 2.5 ft beginning in 
early 1999.  For exa mple, Figure 5-7 and Figure 5-8, for wells CE-VF-2 and USGS-MX CE-DT-4, 
respectively, show that water-level elevations declined approximately 1.5 to 2.5 ft.  These declining 
water-level elevations have been interpreted to be  the result of c limatic factors (i.e., the regional 
drought starting in 1999) or pumping from the carbonate-rock aquifer at the Arrow Canyon well in 
the Muddy Rivers Springs Area (Smith et al., 2004).  It can be seen from the figures, however, that a 
recovery of the wate r-level elevations began in late 2004 and ea rly 2005.  Inspec tion of the 
hydrographs for wells 210 S10 E62 25AD 1 CSVM-3, 210 S13 E63 11BC 1 CSVM-6, and 210 S13 
E63 26AAAA1 USGS-MX CE-DT-5 found in Appendix B reveals a similar water-level increase for 
the wells beginning in late 2004.  Several of the hydrographs in Appendix B, however, have shown an 
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Figure 5-7
Historical Water-Level Elevations at 210 S12 E63 29DABC1 USGS-MX CE-VF-2

Figure 5-8
Historical Water-Level Elevations at 210 S13 E63 23DDDC1 USGS-MX CE-DT-4
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observable decline in wa ter-level elevations beginning in early-to-mid 2006 including 2 10 S13 E63 
11BC 1 CSVM-6, 210  S13 E63 25AD 1 CSVM-1, and 210  S15 E63 03BB 1 CSVM-2.

Piezometers in the east-central portion of the valley (i.e., CE-VF-1 and CE-VF-2) indicate that the 
basin-fill aquifer has water levels approximately 61 ft higher than the potentiometric water level in 
the underlying carbonate-rock aquifer (downward gradient), at least for the east-central part of the 
valley.

5.1.10 Kane Springs Valley (HA 206)

Basin-Fill Aquifer

Inspection of the driller’s log (NDWR Log Number 65548) for the only reported basin-fill well in 
Kane Springs Valley showed typical basin-fill lithology.  The well penetrated soils and gravels to 
8 ft-bgs, cemented gravel to 55 ft-bgs, cemented gravel boulders to 85 ft-bgs, and layers of cemented 
gravel and clay to 200 ft-bgs. 

Figure C.1-8 shows the location of the only identified basin-fill well in Kane Springs Valley.  The 
well had a depth-to-water measurement of 55 ft-bgs in 1968.  Eakin (1964) concluded that 
groundwater depths in Kane Springs Valley are generally greater than 50 ft-bgs because of the lack of 
phreatophyte vegetation on the valley floor.  There is some phreatophyte vegetation, however, near 
several springs.  These springs are generally located at the mountain block and alluvial fan interface. 
There is also a ripar ian zone along parts of Kane Springs Wash that probably receives flow from 
infrequent ephemeral runoff.  The depth-to-water measurement for Ka ne Springs Valley has a 
corresponding water-level elevation of 3,537 ft-amsl.  This w ater-level elevation is approximately 
1,000 higher than the water-level elevations for wells completed in the basin fil l in Coyote Spring 
Valley.  This suggests that groundwater flows southwestward along the main axis of the valley into 
Coyote Spring Valley.

Carbonate-Rock Aquifer

Two carbonate-rock wells were drilled in Kane Springs Valley in 2005 by the Vidler Water Company 
Inc. (see Figure E.1-1).  Well 206  S11 E64 06CA1 KPW-1 was drilled to a total depth of 2,013 ft-bgs. 
The well penetrated carbonate-rock from 219 ft-bgs to the total depth of the well.  The depth to water 
in the production well at the completion of drilling activities was 992.7 ft- bgs.  The corresponding 
water-level elevation for the well was 1,881 ft-amsl.  Well 206  S11 E64 06CD 1 KMW-1 was drilled 
to a total depth of 2,017 ft-bgs and penetrated carbonate-rock from 265 ft-bgs to the total depth of the 
well.  The monitor well had a depth to water of 988.88 in July 2007.  This depth to water corresponds 
to a water-level elevation of 1,884.37 f t-amsl.  These water-level elevations are approximately 10 ft 
higher in e levation than the closest carbonate-rock water-level elevation in C oyote Spring Valley 
(i.e., 210  S11 E63 13CB 1 CSVM-4).  The water-level elevations are also approximately 60 ft higher 
in elevation than the carbonate-rock water-level elevations farther to the sout h in C oyote Spring 
Valley.  Based on the limited data, it appears that there is a groundwater gradient from Kane Springs 
Valley to Coyote Spring Valley of approximately 2 ft/mi.
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Water-Level Trends

Both the basin-fill and carbonate rock wells in Kane Springs Valley have less than 10 depth-to-water 
measurements in the compiled data se t.  A s a result, there is not  a sufficient amount of data f or 
investigating water-level trends in the valley.

5.1.11 Muddy River Springs Area (HA 219)

Basin-Fill Aquifer

Depths to water in the basin-fill aquifer range from approximately 350 ft-bgs in the northwest portion 
of the valley near Coyote Spring Valley to land surface near the Muddy River Springs in southeast 
portion of the valley ( see Figure D.1-6).  The depths to water in the basin fill are generally shallow 
near the Muddy Ri ver Springs, as they are being fed by the spring flow .  Eakin ( 1964) stated that 
groundwater in the basin f ill is supplied largely by r eturn flow from the springs or by subsurface 
seepage from the springs.  Water-level elevations in the Muddy River Springs Ar ea range from 
approximately 1,815 ft-amsl near the Muddy River Springs to approximately 1,700 ft-amsl near the 
hydrographic boundary with California Wash.  Based on the water-level elevations and the 
water-level contours shown on Figure C.1-9, groundwater flows toward the Muddy River and 
generally to the southeast along the cour se of the river into the California Wash hydrographic area. 
The hydraulic gradient is approximately 25 ft/mi in the south east portion of the hydrographic area.  

Carbonate-Rock Aquifer

Water-level elevations for wells that penetrate the regional carbonate-rock aquifer in the Muddy River 
Springs Area range from 1,819 ft-a msl to 1,795 ft-amsl (see Figure E.1-1).  T he water-level 
elevations are extremely flat with very little elevation change over the entire valley.  Using the 
land-surface elevation of the springs as a surrogate for the hydr aulic head in the carbonate-rock 
aquifer, there is a definite decrease in the water-level elevations from the northwest to the southeast 
toward the California Wash hydrographic area.

Water-Level Trends 

Water-level trends in the Muddy River Springs Area are similar to those seen in Coyote Spring Valley. 
For example, water-levels for c arbonate-rock aquifer wells near the Muddy Springs declined 
approximately two t o three ft beginning in late 1998.  This c an be observed in Figure 5-9 and 
Figure 5-10 for wells EH-4 and EH-5B, respectively.  Both figures show a declining water-level trend 
beginning around 1998.  Prior to this decline, water-level trends in both wells were relatively constant 
and showed little variation.  It can also been from the two figures that water levels have increased 1.5 
to 2 ft since early 2005.  Several hydrographs for wells in the Muddy River Springs Area also show an 
increasing water-level trend beginning in late  2004 until spring 2006 in cluding wells 210 S13 E64 
31DAAD1 USGS CSV-1 and 219  S14 E64 33DB 1 UMVM-1.  After that, both wells show 
water-level elevations declining about a foot.  A nu mber of wells in t he Muddy River Springs 
hydrographic area are used by the Nevada Power Company as production water wells.  Hydrographs 
for these wells show periods of pumping versus non-pumping.  For example, well 219 S14 E65 15BB 
1 LDS East in Appendix B shows pumping versus non-pumping periods.         
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Figure 5-9
Historical Water-Level Elevations at 219 S14 E65 21AC 1 EH-4

Figure 5-10
Historical Water-Level Elevations at 219 S14 E65 08BD 2 EH-5B
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5.1.12 Hidden Valley (HA 217) and Garnet Valley (HA 216)

Basin-Fill Aquifer

Depths to water in Hidden and Garnet valleys range from approximately 800 ft-bgs in Hidden Valley 
to less than 200 f t-bgs in Garnet Valley (see Appendix A).  These de pths to water preclude ET of 
groundwater by phreatophytes in these basins.  The water-level elevation for basin-fill well 217  S16 
E63 09DDAB1 USBLM SH V-1 in Hidden Valley is 1,818 ft-a msl.  The HGU assignment for this 
well was based on the plotting location of the well.  There is some debate, however, as to whether this 
well is completed in basin-fill materials or carbonate rock.  For example, Berger et al. (1988) st ated 
that the drilling history and well construction for this well are unknown, while Johnson et al. (2001) 
postulated that the well may be representative of the carbonate-rock aquifer.

Inspection of Figure C.1-10 shows that groundwater levels throughout Garnet Valley are nearly flat at 
an elevation of approximately 1,810 to 1,820 ft-amsl, especially on the eastern side of Garnet Valley 
and north of Black Mountains Area.  The water-level elevations suggest a very slight gradient off of 
the mountain ranges onto the main valley floor.  Due to the lack of data on the main valley floor of 
Garnet Valley and having only one depth-to-water measurement for Hidden Valley, no water-level 
contours were created for these two basins.

Carbonate-Rock Aquifer

Water-level elevations in Hidden and Garnet valleys for wells completed in the carbonate-rock 
aquifer range from 1,846 ft-amsl in Hidden Valley to 1,812 ft-amsl on the northeastern side of Garnet 
Valley (see Figure E.1-1).  The  figure a lso shows that wate r-level elevations are approximately 
1,820 ft-amsl in the southern portion of Garnet Valley.  These water-level elevations suggest that a 
hydraulic gradient exists from Hidden Valley to Garnet Valley.

Water-Level Trends

A number of we lls in Hidden and Ga rnet valleys ha ve sufficient water-level data to support the  
construction of hydrographs.  The hydrographs for Hidden and Garnet valleys show both declining 
and increasing water-level trends.  The water-level declines are on the order of 1.5 to 2.5 ft beginning 
around 1998.  For example, Figure 5-11 shows a minor de cline in water-level elevations from 
approximately 1,814 ft-amsl in 1998 to approximately 1,812 ft-amsl in late 2004 for the Garnet Well. 
Other wells including wells 216 S17 E63 32 AA 1 (GV-1), 216 S18 E63 04CB 1 (GW-PW-MW1), 
and 216 S18 E63 05DB 1 (GV-PW-MW2) show increasing water-level trends on the order of 3 to 4 ft.
The hydrographs for Hidden and Garnet Valleys can be seen in Appendix B.     

5.1.13 California Wash (HA 218) 

Basin-Fill Aquifer  

Inspection of the driller’s logs for wells in California Wash reveal that the basin fill is composed of 
sands and gravels, clays, silts, and cemented gravels to various depths.  In addition, wells closer to the 
Muddy River tended to have more fine-grained materials noted on the driller’s logs.  
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Depths to water in California Wash generally range from 200 to greater than 800 ft-bgs, except in the 
vicinity of the Muddy River where the depths to water are within 25 ft of land surface (see 
Figure D.1-6).  Depths to water are greatest in the southern portion of the valley and approximately 
300 ft-bgs near the central portion of the valley.  Water-level elevations for basin-fill wells range from 
approximately 2,000 ft-amsl i n the southwest por tion of California Wash to approximately 
1,600 ft-amsl in the northeast portion of the hydrographic area near Moapa, Nevada (Figure C.1-11). 
These water-level elevations indicate that there is a  northeast trending groundwater gradient of 
approximately 25 ft/mi in the direction of the Muddy River (Figure C.1-11). 

Carbonate-Rock Aquifer

Water-level elevations for carbonate-rock wells in Ca lifornia Wash ranged from 1,812 to 
1,818 ft-amsl.  Differences among the water-level elevations for carbonate-rock wells in California 
Wash are very small, and it is dif ficult to discern a hydraulic gradient for the majority of the  valley 
(see Figure E.1-1).  The wa ter-level elevation for the only known ca rbonate-rock well in Lowe r 
Moapa Valley, however, is 1,563 ft-amsl.  Thi s is an eleva tion difference of appr oximately 250 ft 
between the two valleys.

Water-Level Trends

Few wells with long historical records exist in the California Wash hydrographic area.  Only one well 
in the hydrographic area has more than ten depth-to-water measurements.  The w ell (218 S16 E65 
33ACAA1 USBLM) shows an increase of approximately 30 ft in water-level elevation from 1946 to 
1990.  

Figure 5-11
Historical Water-Level Elevations at 216 S17 E64 21CC 1 Garnet
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5.1.14 Lower Moapa Valley (HA 220)

Basin-Fill Aquifer

Numerous driller’s logs exist for basin-f ill wells in the Low er Moapa Valley hydrographic area. 
These logs reveal that most wells penetrate sands, clays, gravels, and silts to their total drilled depth. 
In addition, the logs revealed that most wells produced at least 20 gpm of water with drawdowns from 
20 to over 100 ft.  One well (i.e., 220  S15 E66 01DCCA1) was noted as producing 830 gpm of water.

The Muddy River cuts through the center of the Lower Moapa Valley hydrographic area en route to 
the Overton Arm of Lake Mead on the hydrographic area’s southeast border.  As a r esult, depths to 
water in the hydrographic area range from land su rface to 165 ft-bgs.  It ca n be see n from 
Figure D.1-6 that the depth to water is within 25 ft of land surface along the drainage of the Muddy 
River for most of the hydrogr aphic area and only increases closer to the mountain block a t the 
northern portion of the valley.  Water-level elevations for basin-fill wells range from approximately 
1,500 ft-amsl in the northwe st part of the hydrographic area near the town of Gle ndale to 
approximately 1,200 ft-amsl i n the southeast part of the va lley near Lake Mead.  These  water-level 
elevations indicate that a sout heast gradient of appr oximately 27 f t/mi exists wit hin the va lley as 
groundwater flows toward Lake Mead (see Figure C.1-12).

Carbonate-Rock Aquifer

Only one well in the Lower Moapa Valley hydrographic area is known t o penetrate the regional 
carbonate-rock aquifer.  The well 220 S14 E67 31DACD1 EH-7 was drilled in 1986 to a total depth of 
620 ft-bgs.  The well encountered alluvium to 15 ft-bgs; sand, silt, and clay to 177 ft-bgs;  limestone 
to 395 ft-bgs; and mudstones and shales to 620 ft-bgs.  The reported open interval of the well is from 
285 to 400 ft-bgs.  The open interval of the well suggests that any water-level elevation from the well 
would be a composite from both the regional carbonate-rock aquifer and the Cretaceous to Triassic 
siliciclastic rocks found deeper in the w ell.  The water-level elevation for the well is 1,563  ft-amsl. 
This is the lowest water-level elevation for a well penetrating the carbonate-rock aquifer in the entire 
WRFS (see Figure E.1-1).

Water-Level Trends  

While numerous wells exist in Lower Moapa Valley, very few have long historical records.  Most of 
the wells in the valley are near the Muddy River and the agricultural areas in the center of the valley. 
Figure 5-12 shows the  historical water-level elevations for well 220 S14 E67 31DACD1, situated 
approximately 1.5 mi from agricultural areas in the north-central part of the valley.  It can be seen 
from the figure that the water-level elevations have declined approximately 2 ft since 1986.  These 
fluctuations can likely be attributed to agricultural groundwater pumping.       

5.1.15 Black Mountains Area (HA 215)

Basin-Fill Aquifer

Depths to water for basin-fill wells in the Black Mountains Area vary considerably depending on the 
location in the hydrogra phic area.  For example, depths to wa ter range from 14 ft-bgs ea st of the 
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Nellis Air Force Base to approximately 180 ft-bgs near Government Wash.  Depths to water  on the 
west side of the hydrographic area are also relatively shallow near the Las Vegas Wash and by the 
Las Vegas Bay of La ke Mead.  De pths to wa ter on the east side of  the hydrogr aphic area can be 
substantially deeper than on the west side of the hydrographic area.  For example, depths to water for 
wells in the Valley of Fire State Park are greater than 300 ft-bgs.  Water-level elevations for basin-fill 
wells also vary depending on location in the hydrographic area (see Figure C.1-13).  For example, in 
the western portion of the valley, the water-level elevations range from approximately 2,100 ft-amsl 
to approximately 1,200 ft-amsl near Lake Mead.  These water-level elevations i ndicate that a 
north-to-south hydraulic gradient exists in this portion of the hydrographic area.  In the northeast part 
of the Black Mountains Area, the water-level elevations for basin-fill wells range from 1,800 ft-amsl 
to approximately 1,200 ft-amsl near Lake Mead.  In this portion of the  hydrographic area, the 
water-level elevations indicate that a west-to-east hydraulic gradient exists.  

Carbonate-Rock Aquifer

Several wells in the Black Mountains Area hydrographic area are known to penetrate the regional 
carbonate-rock aquifer.  The wells are located in the northwest portion of the hydrographic area near 
the hydrographic area boundary with Garnet Valley.  In addition, two springs (i.e., Blue Point  and 
Rogers) that discharge groundwater from carbonate rocks are also present in th e hydrographic area 
near the eastern portion of the hydrographic area by Lake Mead (see Figure E.1-1).  The water-level 
elevations for the wells range  from 1,815 to 1,830 ft-amsl, while the assumed water-level elevations 
for the springs range from 1,550 to 1,594 ft-amsl.  

Figure 5-12
Historical Water-Level Elevations at 220 S14 E67 31DACD1
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Water-Level Trends 

Hydrographs for monitoring wells completed in the regional carbonate aquifer in the northwest part 
of the Black Mountains Area show cyclical variations of approximately 3 ft.  These variations can be 
seen on Figure 5-13 and Figure 5-14.  It can be seen from the figures that both wells appear to be 
exhibiting the same general shape and timing of fluctuations.  The two well s are less than 0.5 mi 
apart.  Inspection of the remaining hydrographs for the Black Mountains Area in Appendix B reveals 
several wells with increasing or rela tively consistent trends, including wells B M-ONCO-1, 
BM-ONCO-2, and USBR LG004.  Inspection of Table A.2-1 reveals that wells BM-ONCO-1 and 
BM-ONCO-2 are completed in clastics, while well USBR LG004 is completed in basin-fill materials.

5.2 Goshute Flow System

The Goshute Valley Flow System begins in the Butte Valley South and Steptoe Valley hydrographic 
areas and extends northward to the Goshute Valley hydrographic area.  Butte Valley South and 
Steptoe Valley are discussed here because they are adjacent to the WRFS and the Great Salt Lake 
Desert Flow System (GSLDFS) and within the hydrologic study area.

5.2.1 Butte Valley (Southern Part) (HA 178B)

Basin-Fill Aquifer

Depths to water on the va lley floor in Butte Valley South generally range from near land surface to 
approximately 100 ft-bgs (see Figure D.1-7).  It can be seen from the figure that the depths to wate r 
are shallowest in the northern portion of the valley near the low alluvial divide that separates Butte 
Valley South from Butte Valley North.  The  depths to water also generally increase toward the 
mountains.  Phreatophytes occupy northern portions of the valley floor and areas along the axis of the 
central valley floor (Glancy, 1968; Nichols, 2000).  In the southern portion of Butte Valley South, the 
depths to water approach 100 ft-bgs, with some depths higher up on the a lluvial fans approaching 
200 ft-bgs.  W ater-level elevations in Butte Valley South range from appr oximately 6,100 to 
6,300 ft-amsl for wel ls located on the  valley floor (Figure C.1-14).  The composite water-level 
contours drawn for Butte Valley South indicate that groundwater flows toward the central portion of 
the valley off of the higher -elevation alluvial fans near the mountain block and slightly southward 
toward the playa in the south-central portion of the basin.          

Carbonate-Rock Aquifer

Two wells in Butte Valley South have been i dentified as pe netrating the carbonate-rock aquifer. 
These wells are on the east side of the valley near the Cherry Creek Range (see Figure E.1-1).  One 
well (i.e., 178B N23 E61 13 1) was identified as being a c arbonate-rock well based solely on its 
plotting location and the surficial geology at that location.  The other well (i.e., 178B N23 E61 02CB 
1) was identified as a carbonate-rock well based on the driller’s log for the well.  The driller’s log 
reported alluvium to 60 ft-bgs, fractured rock to 61 ft-bgs, and rock with fractures to 220 ft-bgs.  The 
assumption was made that t he “rock” li sted in the driller ’s log was car bonate rock based on the 
lithology of the surrounding mountain ranges.  The  water-level elevations for the two wells are 
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Figure 5-13
Historical Water-Level Elevations at 215 S19 E63 13AA 1 BM-DL-1

Figure 5-14
Historical Water-Level Elevations at 215 S19 E63 13AB 1 BM-DL-2
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similar to the water-level elevations for other carbonate-rock wells in surrounding valleys including 
Steptoe Valley and Long Valley.

Water-Level Trends 

Only one well in Butte Valley South has a well documented long-term period of record.  The well is 
situated in the central part of the valley, and the period of record extends from the late 1940s to 2002. 
Figure 5-15 shows that the well has had a relatively consistent water-level trend for almost the entire 
period of record with only one anomalous value.  

5.2.2 Steptoe Valley (HA 179)

Basin-Fill Aquifer

Depth to water contours a nd water-level elevation contours for Steptoe Valley are defined by 
approximately 300 well or spring locations compiled by this study (see Appendix A).  Based on the 
number of well logs filed with the NDWR, however, at least two to three times this number of wells 
actually exist in the Steptoe Valley.  Not every well from the NDWR well log database was used for 
this study because wells were added only to augment the existing data and fill data gaps where little to 
no data exists.  Wells in Steptoe Valley are typically domestic wells less than 400 ft in depth and with 
well diameters of 6 in.  The wells are also reported to produce in the range of several tens of gallons 
per minute.  Some driller’s logs have reported water production of several hundreds of gallons per 
minute.  S ome large-diameter or deep wells, predominately drilled by m ining interests or f or 
groundwater testing purposes (e.g., the MX  missile-siting program or White Pine Power projects), 
have reported production capacities up to 3,500 gpm.  Lithology from driller’s logs indicates a mix of 
sand, gravel, and clay strata, and confined to semi-confined aquifer conditions are likely for most of 
the deeper wells in the basin fill. 

Depths to water in Steptoe Valley can be highly variable depending on the location in the valley.  For 
example, it can be seen from Figure D.1-8 that depths to water range from approximately land surface 
in certain areas to over 450 ft-bgs.  It can be seen from the figure, however, that most depths to water 
tend to be less than 50 ft-bgs along the main axis of the valley.  In fact, in certain areas of the valley, 
the depths to water are less than 25 ft-bgs (see  Figure D.1-8).  Figure C.1-15 shows that water-level 
elevations for we lls completed in the basin fill in Steptoe Valley range from a pproximately 
6,900 ft-amsl in the far southern portion of the valley to approximately 5,700 ft-amsl in the far 
northern portion of Steptoe Valley.  It can also be seen from Figure C.1-15 that water-level elevations 
for wells in the basin fill tend to be higher near the mountain ranges than on the valley floor.      

There are also two sub-valleys in Steptoe Valley including Copper Flat and Smith Valley, near the 
town of Ely, that have water-level elevation contours that are drawn separately from the contours 
constructed for the main axis of the valley.  Both of these areas have water-level elevations that are 
higher on the west end of the sub-valley and lower in the east, closer to the main valley floor.  Based 
on the water-level elevations and contour lines, there is an overall south-to-north hydraulic gradient 
of approximately 12 ft/mi in Steptoe Valley, with groundwater flowing off the hi gher elevation 
alluvial fans down to the central axis of the valley and then northward.  
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Carbonate-Rock Aquifer

Water-level elevations for the 11 carbonate-rock wells or regional springs in Steptoe Valley range 
from approximately 6,000 to 7,600 ft-amsl.  It can be seen fr om Figure E.1-1 that, in general, 
water-level elevations for carbonate-rock wells and regional springs tend to decrease in elevation to 
the north.  This sugge sts that there is a  south-to-north hydraulic gradient present in the regional 
carbonate-rock aquifer in this area.          

Water-Level Trends

Steptoe Valley has numerous wells with long periods of record for hydrograph analysis.  Inspection of 
the hydrographs constructed for Steptoe Valley revealed that there is no consistent trend for the valley 
as a whole (see Appendix B for Steptoe Valley hydrographs).  Both incre asing and decreasing 
water-level trends are present in Steptoe Valley.  These trends are extremely dependent on location 
and, specifically, closeness to agricultural, municipal, mining, or industrial areas.  Water levels for 
some locations in the southern third of Steptoe Valley have exhibited a declining trend over the past 
10 years in the range of 20 to 50 f t, which is likely due  to agr icultural pumping.  For e xample, 
Figure 5-16 shows that the water level for well 179 N16 E64 06CBDC1 USBLM, northeast of the 
town of Ely and close to agricultural areas, had a s teadily decreasing water-level trend of 
approximately 50 ft between the early 1980s and the early 1990s.  Another well located in the same 
general area (179 N17 E63 22BACB1), however, exhibited a steadily increasing water-level trend, 
with a difference of approximately 20 ft, for the last part of the well’s period of record (Figure 5-17). 
Another two wells located in the e ast-central portion of the valley that are also close to agricultural 

Figure 5-15
Historical Water-Level Elevations at 178B N22 E60 26DABB1
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Figure 5-16
Historical Water-Level Elevations at 179 N16 E64 06CBDC1 USBLM

Figure 5-17
Historical Water-Level Elevations at 179 N17 E63 22BACB1
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areas have shown minor fluctuations (i.e., ± 10 ft) in their water-level elevations for their periods of 
record (Figures 5-18 and 5-19).  Water-level elevations in the central and northern third of the valley 
show a generally constant or slightly increasing trend over the past 30 years (Figures 5-20 and 5-21).

5.3 Great Salt Lake Desert Flow System 

The southern part of the  GSLDFS begins in Spring and Hamlin valleys.  I t continues northward 
through Snake and Tippett valleys to the Great Salt Lake Desert.  Hydrographic areas investigated for 
this study include Spring, Hamlin, and Snake valleys.  The outflow of groundwater to the north from 
Snake Valley into the Great Salt Lake Desert hydrographic area, however, is not included because the 
Project involves only that valley’s southern portion.  

5.3.1 Spring Valley (HA 184)

Most wells in Spring Valley are relatively shallow, less than 300 ft in depth, with about a third less 
than 100 ft in depth.  Two wells, however, have depths greater than 900 ft in depth.  Production rates 
from large-diameter wells reported on the dr iller’s logs ar e in the ra nge of a  few hundred to 
2,000 gpm.  Most  lithologic descriptions reported on the drillers’ logs contain ref erences to 
interbedded sands, gravels, and clays.  These descriptions support the characterization of the basin-fill 
sediments described by previous investigators including Rush and Kazmi (1965).  The lithology of 
the basin-fill and the f lowing wells that can be found in the souther n half of the va lley (e.g., the 
flowing wells near The Cedars) suggest that the primary aquifers are confined or semi-confined.  A 
shallow unconfined aquifer is also likely to exist.                  

Basin-Fill Aquifer

Groundwater occurs at shallow depths throughout most of Spring V alley.  For e xample, depths to 
water in Spring Valley range from above ground surface (i.e., flowing wells) to depths over 
400 ft-bgs.  It can be seen from Figure D.1-9 that depths to water in Spring Valley are shallow over 
much of the central valley floor, and there are a number of ponds, small playa lakes, and springs in the 
central portion of the valley.  Depths to water are greatest on the alluvial fans and increase to over 
400 ft-bgs in the southernmost portion of the valley east of the  Fortification Range.  Figure C.1-16
shows that wa ter-level elevations in Spring Valley range from approximately 6,600  ft-amsl in the  
northernmost portion of the valley to approximately 5,500 ft-amsl in the central portion of the valley 
near Yelland Dry Lake.  The figure also shows that water-level elevations in the southern portion of 
the valley near  the topographic divide wit h Hamlin Valley are approximately 5,700 ft-amsl.  The 
water-level elevations and contour lin es shown on Figure C.1-16 indicate that there is a 
north-to-south hydraulic gradient in the northern portion of the valley and a south-to-north hydraulic 
gradient in the southern portion of the valley.  The hydraulic gradient for the northern portion of the 
valley is approximate ly 25 to 30 ft/mi to the south, while th e hydraulic gradient in t he southern 
portion of the valley is approximately 5 ft/mi to the north.  These gradients suggest that groundwater 
flows from both the northern and southern portions of the va lley toward the central portion of the 
valley.  The water-level contours on Figure C.1-16 also show that a groundwater divide exists within 
the southern portion of the valley, north and west of the Limestone Hills near the topographic divide 
with Hamlin Valley.
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Figure 5-18
Historical Water-Level Elevations at 179 N19 E63 12A 1 USGS

Figure 5-19
Historical Water-Level Elevations at 179 N19 E63 20DBD 1
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Figure 5-20
Historical Water-Level Elevations at 179 N23 E64 20AAAC1 White Pine Power Project

Figure 5-21
Historical Water-Level Elevations at 179 N26 E65 34DABA1
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Carbonate-Rock Aquifer

Prior to 2006, there were three wells in Spring Valley known, or assum ed, to be completed in
carbonate rocks.  The we lls were identified based on driller’s logs and their location rela tive to
carbonate-rock outcroppings.  All three wells are located south of  U.S. Highway 50 along the
mountain range fronts as shown on Figure E.1-1.  The water-level elevations for the three wells range
from approximately 5,800 to 6,600 ft-amsl.  Well 184 N15 E68 17DD 1, located on the east side of
the valley near Sacramento Pass, has a water-level elevation of 6,645 ft-amsl and may be influenced
by the underlying clastic rocks, which act as a lower confining unit.  Well 184 N12 E66 05ACAB1,
located near the intersection of U.S. Highways 50 and 93, has a water-level elevation of
6,456 ft-amsl.  This well is assumed to be completed in carbonate rocks based on the driller’s log that
indicates a borehole pene tration of “hard lime” from 20 to 40 ft-bgs.  The third well, 184 N12 E66
21CD 1, is loca ted in the southern portion of the valley and ha s a water-level elevation of
5,833 ft-amsl.

The SNWA installed seven wells in Spring Valley in 2006 and 2007 as part of an exploratory drilling
program.  Six of the wells were completed in the carbonate-rock aquifer.  The six wells consisted of a
test well and a monitoring well pair at three locations in southern Spring Valley
(i.e., 184W105/184W506M, 184W103/184W504M, and 184W101/184W502M).  The prelimi nary
water-level elevations for the three sites are shown on Figure E.1-1.  The northernmost SNWA sites
had carbonate-rock water-level elevations of 5,787 and 5,788 ft-amsl, while the middle SNWA sites
had carbonate-rock water-level elevations of 5,819 and 5,813 ft-amsl.  The southernmost SNWA sites
near Hamlin Valley had carbonate-rock water-level elevations of 5,706 and 5,709 ft-amsl.  From the
available data shown on Figure E.1-1, it appears that the water-level elevations decrease from
6,645 ft-amsl in the middle portion of Spring Valley to approximately 5,700 ft-amsl in the southern
portion of Spring Valley.              

Water-Level Trends      

There are a number of wells in Spring Valley that have more than ten depth-to-water measurements.
The hydrographs for these wells are provided in Appendix B.  In general, the hydrographs that were
constructed for wells in Spring Valley reveal that water-level trends are dependent on spatial location
and proximity to agricultural areas.  For example, well 184 N09 E68 30AAAB1 USGS-MX (Spring
Valley S.), in the southern portion of Spring Valley, has shown an increase in water-level elevations
since the early 1980s (Figure 5-22).  This well is not near agricultural areas and there are no
groundwater production wells in the vic inity.  Well 184 N11 E68 19DCDC1 USGS-MX (Spring
Valley), however, is approximately 12 mi farther north of the previous well, and shows a decrease in
water-level elevations of approximately 7 ft over the past 15 years (Figure 5-23).  This well is still in
the southern portion of Spring Valley, but is within 2 mi of an agricultural area.  It can be seen from
the figure, however, that approximately 3 ft of the water-level decline appears to be coincident with
the region-wide drought beginning in late 1998.  The figure also shows that water-level elevations
have increased approximately 5 ft since the middle of 2006 after a year of above-normal precipitation
in 2005.  Water-level elevations for wells in t he northern portion of Spring Valley have shown
relatively consistent water-level trends.  For example, Figure 5-24 shows that water-level elevations
for well 184 N19 E67 13AAAC1 have varied by approximately 6 ft over the last 60 years.  Inspection
of all the hydrographs for Spring V alley in Appendix B reveals that most hydrogr aphs show
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Figure 5-22
Historical Water-Level Elevations at 184 N09 E68 30AAAB1 USGS-MX (Spring Valley)

Figure 5-23
Historical Water-Level Elevations at 184 N11 E68 19DCDC 1 USGS-MX (Spring Valley)
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variations of 5 to 10 ft over the period of record for a given well.  These changes may be related to 
changes in hydrologic conditions and measurement accuracy rather than anthropogenic effects.

5.3.2 Tippett Valley (HA 185)

Basin-Fill Aquifer

Depths to water in Tippett Valley range from 113 to 378 ft-bgs (se e Appendix A).  The de pths to 
water on the main va lley floor are typically between 113 to less than 300 ft-bgs.  The deepest wells 
are located in the northernmost and sout hernmost portions of the valley near the alluvial fan and 
mountain block interfaces.  Water-level elevations for Tippett Valley range from approximately 
5,500 ft-amsl in the eastern and southern portions of the valley to approximately 5,700 ft-amsl in the 
northwest portion of the va lley (see Figure C.1-17).  T he water-level contours for T ippett Valley 
suggest that groundwater flows fr om the mountain fronts toward the central valley floor a nd then 
northeastward toward the Great Salt Lake Desert hydrographic area.

Carbonate-Rock Aquifer

No wells in Tippett Valley were identified as penetrating the carbonate-rock aquifer.  As a re sult, no 
discussion on the carbonate-rock aquifer is presented.

Figure 5-24
Historical Water-Level Elevations at 184 N19 E67 13AAAC1
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Water-Level Trends 

No wells in Tippett Valley hydrographic area had a sufficient number of water-level measurements to 
evaluate temporal variations.  

5.3.3 Hamlin Valley (HA 196), Nevada and Utah

Basin-Fill Aquifer

Inspection of the driller’s logs for basin-fill wells in Hamlin Valley indicated that the wells penetrate 
cemented gravels, sandy clays, and sands and gravels.  In addition, one well in H amlin Valley 
penetrated gray volcanics to 100 ft-bgs, clay and gray volcanics to 110 ft-bgs, and volcanic materials 
to the total depth of the well based on the driller’s log (see Figure C.1-18).

Depths to water in Hamlin Valley for basin-fill wells range from near land surface to over 500 ft-bgs 
(see Figure D.1-10).  Depths to water are shallowest in the northern portion of the valley near the 
hydrographic boundary with Snake Valley and deepest in the southernmost portion of the va lley. 
Figure C.1-18 shows that water-level elevations in Ham lin Valley range from a pproximately 
6,200 ft-amsl in the southernmost portion of Hamlin Valley to approximately 5,600 ft-amsl in the 
northeast portion of t he valley for we lls located on the valley floor .  It can be see n from the 
water-level elevations and the contours on Figure D.1-10 that a south-to-north hydraulic gradient of 
approximately 16 ft/mi exists in Hamlin Valley.  

Carbonate-Rock Aquifer

No wells in Hamlin Valley were identified as penetrating the carbonate-rock aquifer.  As a result, no 
discussion on the carbonate aquifer is presented.

Water-Level Trends

Only one well in the Hamlin Valley hydrographic area had a s ufficient number of water-level 
measurements to support construction of a hydrograph.  Figure 5-25 shows the historical water-level 
measurements for well 196 N08 E69 35DC 2 USGS-MX (Hamlin Valley S.).  The well is located in 
the northern portion of th e hydrographic area, due east of the Limestone Hills.  The hydrograph 
shows that historical water-level measurements for the well have varied by approximately 5 ft over 
the period of rec ord for the well.  It can be seen from t he hydrograph that t he water-level 
measurements have declined 5 ft since approximately 1998, coincident with drought c onditions 
experienced during that time period.     

5.3.4 Snake Valley (HA 195), Nevada and Utah

Snake Valley is the largest basin in the study area and is shared by both Nevada and Utah.  Over 250 
well and spring loca tions have been compiled f or this ba sin (see Appendix A).  Even wi th the 
relatively large amount of data in Snake Valley, this basin st ill has some of the most  complicated 
water-level contour interpretations for basins in the study area, particularly with regard to outflows 
through carbonate bedrock.
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Basin-Fill Aquifer  

According to Ertec Western Inc. (1981c), the valley-fill deposits in Snake Valley consist of clay, silt, 
and sand in lacustrine areas in the center of the valley, and gravels and sands in the alluvial fan 
deposits along the valley margins.  Groundwater production data that was reported on the NDWR 
driller’s logs for wells in Snake Valley range from 20 gpm to a reported production rate of 950 gpm 
for one well in the southernmost portion of Snake Valley.  Based on the lithology of the basin-f ill 
wells and numerous springs and flowing wells in Snake Valley, groundwater occurs under both 
confined and unconfined conditions. 

Depths to water in Snake Valley for basin-fill wells range from above land surf ace to greater than 
500 ft-bgs.  Areas of shallow groundwater can be found throughout the valley, especially along the 
main axis of the valley from the town of Baker in the south to Partoun and Trout Creek in the north 
(see Figure D.1-11).  Depths to water tend to increase along the valley margins closer to the mountain 
ranges surrounding the va lley.  Depths to water are greatest on the east side of the valley and in the 
southernmost portion of the va lley near the Burbank Hills.  Figure C.1-19 shows that water-level 
elevations for wells located on the va lley floor range from approximately 5,500 ft-amsl in the 
southern portion of the valley to approximately 4,300 f t-amsl in the northernmost portion of the 
valley.  It can also be se en from the figure  that water-level elevations are higher closer to the 
surrounding mountain r anges than on the valley floor.  The water -level elevations and composite 
water-level contours indicate that there is a so uth-to-north hydraulic gradient of approximately 
11 ft/mi in the valley in the direction of the Great Salt Lake Desert hydrographic area.

Figure 5-25
Historical Water-Level Elevations at 196 N08 E69 35DC 2 USGS-MX (Hamlin Valley S.)
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Carbonate-Rock Aquifer 

A number of wells in Snake Valley are known to penetrate the carbonate-rock aquifer including 
several oil we lls in the  southern portion of th e valley.  The  water-level elevations for the 
carbonate-rock wells and regional springs used  for c ontrol range from appr oximately 5,000 to 
6,200 ft-amsl (see Figure E.1-1).  It ca n be seen from the figure that the ca rbonate-rock water-level 
elevations and spring hea ds decrease toward the north and nor theast suggesting a northeastward 
groundwater gradient.

Water-Level Trends 

Numerous wells exist in Snake V alley with su fficient data to support cons truction of w ater-level 
hydrographs.  The hydrographs constructed for Snake Valley represent the basin-fill aquifer only and 
do not necessarily reflect trends in the carbonate-rock aquifer.  This discussion only focuses on a few 
select wells to illustrate general observations in the northern, central, and southern portions of Snake 
Valley.  In general, inspection of the hydrographs reveals that water-level elevations vary with time 
and spatial location within Snake Valley.  For example, the hydrographs in Appendix B show that the 
maximum water-level fluctuations in Snake Valley range from 40 to 50 ft, with most wells commonly 
having water-level fluctuations less than 10 ft.  A subtle upward trend over the past 7 decades can also 
be observed at some loc ations, while others have no particular trend or  a dec reasing trend (see 
Appendix B for a ll of the construc ted hydrographs for Snake  Valley).  Figure 5-26 shows that 
water-level elevations for we ll (C-11-17)12cbb-1 in the northern portion of Snake V alley near the 
town of Callao have varied on the order of 10 ft since the mid 1980s.  There are numerous agricultural 
areas near the town of Callao, suggesting that the water-level fluctuations could be a ttributed to 
pumping for irrigation.  Hood and Rush (1965) stated, however, that the flow of Basin and Thomas 
creeks is diverted and used in thos e areas.  Water levels in t his area, or a ny area of signi ficant 
perennial streamflow, can be af fected by the av ailability of sur face waters and suppl emental 
groundwater production.  The proportion of either, however, cannot be determined due the limitations 
of the available data.  As a resul t, it is dif ficult to de termine the exact cause for the observed 
fluctuations.  

Another well in the nor thernmost portion of Snake Valley is well (C-11-16)36cdb-1 (Figure 5-27). 
This well is a pproximately 7 mi southeast of the previous well and shows very little change in 
water-level elevations over the past 25 years.  This  well is not  near any cur rent agricultural area. 
Another area of significant agriculture is in the central portion of Snake Valley near the community of 
Eskdale.  Wells near this area also show similar water-level variations (i.e., in magnitude) as those in 
the northern portion of Snake Valley.  For example, Figure 5-28 shows that water-level elevations 
have varied approximately 8 ft for the period of record for well (C-19-19)26aba-1.  It can also be seen 
from the figure that there has been a subtly declining water-level trend for the well since 
approximately 1985.  This well is also located in close proximity to agricultural areas.                

Finally, Figure 5-29 shows an increasing water-level trend for the entire period of record for well 
(C-23-19)9cdb-1.  This well i s located in the southern portion of Snake Valley approximately 4 mi 
south of Pruess Lake.  It is also located near current agricultural areas.  Overall, water-level trends in 
Snake Valley can be attributed to temporal variations in hydrologic conditions.
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Figure 5-26
Historical Water-Level Elevations at (C-11-17)12cbb-1

Figure 5-27
Historical Water-Level Elevations at (C-11-16)36cdb-1
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Figure 5-28
Historical Water-Level Elevations at (C-19-19)26aba-1

Figure 5-29
Historical Water-Level Elevations at (C-23-19) 9cdb- 1
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5.4 Meadow Valley Flow System

The MVFS is a tributary of the WRFS and, ultimately, the Colorado River.  It begins in Lake Valley in 
the north and e nds with Lower Meadow Valley Wash in the south.  The  hydrographic areas that 
make-up the MVFS include Lake Valley, Patterson Valley, Spring Valley, Eagle Valley, Rose Valley, 
Dry Valley, Panaca and Clover valleys, and Lower Meadow Valley Wash.  

5.4.1 Lake Valley (HA 183) 

Basin-Fill Aquifer 

Lake Valley is the northernmost valley within the Meadow Valley Wash Flow System.  Ertec Western 
Inc. (1981c) states that the basin-fill materials in Lake Valley are composed of fluvial and lacustrine 
deposits in addition t o partly consolidated pyroclastic deposits of we lded tuff.  I nspection of the 
driller’s logs for basin-fill wells in Lake Valley support this assessment.  The penetrated lithology of 
the wells include silt s, clays, sands, and gra vels.  In addition, several wells reported volcanic 
materials or lava ash.  Inspection of the driller’s logs also revealed that well production yields in Lake 
Valley generally ranged from 20 to 300 gpm, wit h one well (i.e., 183 N06 E66 10BD 1) reporting 
1,000 gpm with 26 ft of drawdown after 24 hours of pumping.

Depths to water in Lake  Valley range from near land surface to approximately 300 ft-bgs in some 
areas.  In the central and northern valley floor, the depths to water are generally less than 50 ft-bgs 
and tend to support groundwater discharge by phreatophytes (Figure D.1-12).  It can be seen from the 
figure that the depths to water in Lake Valley increase toward the sou th near the topographic 
boundary with Patt erson Valley and in the f ar north near the bounda ry with S pring Valley. 
Figure C.1-20 shows that water-level elevations for wells located on t he valley floor range  from 
approximately 5,900 ft-amsl in the northernmost portion of the valley to approximately 5,850 ft-amsl 
in the southernmost portion of the valley near the boundary with Patterson Valley.  It can also be seen 
from the figure that water-level elevations are higher closer to the surrounding mountain ranges to the 
west and east of the valley.  The composite water-level contours on Figure C.1-20 show that there is 
an overall north-to-south hydraulic gradient of approximately 3 ft/mi in the valley.  

Carbonate-Rock Aquifer

No wells were identified as penetrating the carbonate-rock aquifer in Lake Valley.  As a result, no 
discussion on the carbonate-rock aquifer is presented.

Water-Level Trends

Nine wells in Lake Valley had a sufficient number of water-level measurements to support creating 
hydrographs.  The water-level hydrographs in Lake Valley show differing trends depending on the
proximity to agricultural areas (see Appendix B).  For example, a dec lining trend can be see n in 
Figure 5-30 that began in the early 1990s in the south-central part of the basin.  In general, water-level 
elevations have declined approximately 10 to 20 ft in some areas.  This trend is li kely caused by 
groundwater pumping for agricultural uses.     
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5.4.2 Patterson Valley (HA 202) 

Basin-Fill Aquifer

Depths to water in Patterson Valley range from near land surface to over 600 ft-bgs i n some areas. 
Shallow depths to water, generally within 50 ft of land surface, can be found in the southern portion 
of Patterson Valley along the Patterson Wash (Appendix A).  A ccording to Rush (1964), 
phreatophytes occupy an area of only 80 ac res in Patterson Valley.  Depths t o water in Patterson 
Valley tend to incre ase in the norther n portion of the valley and closer  to the mountain ranges 
surrounding the valley.  Figure C.1-21 shows that water-level elevations range from approximately 
5,700 ft-amsl in the northernmost portion of Patterson Valley to approximately 5,300 ft-amsl in the 
southern portion of the valley.  It can also be seen from the figure that the water-level elevations are 
higher along the mountain front ranges than in the main va lley axis.  The c omposite water-level 
contours shown on the f igure indicate that there is an overall north-to-south hydraulic gradient of 
approximately 20 ft/mi in Patterson Valley.  The data a lso indicate that groundwater flows from the 
mountain fronts toward Patterson Wash then southward to Meadow Valley Wash and intersecting at 
the confluence of Panaca and Dry Valleys.

Carbonate-Rock Aquifer

Three wells in Patterson Valley were identified as carbonate-rock wells.  The water-level elevations 
for the wells range from 5,146 to 5,679 ft-amsl.  The carbonate-rock wells are located on the western 
side of Patterson Valley along the Bristol Range and in the southern portion of  the valley near the 
hydrographic divide with Pana ca Valley (see Figure E.1-1).  The water-level elevations for the 

Figure 5-30
Historical Water-Level Elevations at 183 N06 E66 35C 1 USBLM - Pony Springs Well
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carbonate-rock wells in Patterson Valley appear to decrease toward the south, and the southernmost 
carbonate-rock well in Patterson Valley is approximately 400 ft higher in elevation the regional spring 
head in Panaca Valley suggesting a southerly groundwater gradient in this portion of the study area.

Water-Level Trends

Few wells in Patterson Valley have sufficient water-level measurements to support c onstruction of 
hydrographs.  The hydrographs for wells in Patterson Valley can be seen in Appendix B.  In general, 
the hydrographs for the Patterson Valley hydrographic area show relatively consistent water-level 
elevations with variations on the order of 10 ft.  For example, well 202 N02 E67 35BCD1 USGS-MX 
had a maximum water-level elevation change of approximately 10 ft over its entire period of record.

5.4.3 Spring (HA 201), Eagle (HA 200), Rose (HA 199), and Dry Valleys (HA 198)

Basin-Fill Aquifer

The headwaters of Meadow Valley Wash begin in the Spring V alley (HA 201) hydrographic area. 
This wash continues into Eagle, Rose, and Dry valleys before entering Panaca Valley and then to the 
Lower Meadow Valley Wash hydrographic area.  Figure D.1-13 shows that depths to water for these 
basins are generally within 50 ft of land surface and that along portions of the wash groundwate r 
depths are less than 20 ft-bgs.  Phreatophytes and evapotranspiration are likely in t hese areas of 
shallow groundwater.  It can be seen from the figure that depths to water increase away from the main 
channel of the wash.  Figure C.1-22 shows that groundwater data for wells completed in the basin fill 
are available along the narrow incised valley floor for these four basins.  It can be seen from the figure 
that water-level elevations are approximately 6,200 f t-amsl in Spring V alley, approximately 
5,500 ft-amsl in Eagle Valley, approximately 5,400 ft-amsl in R ose Valley, and decr ease to 
approximately 5,000 ft-amsl in th e southern part of Dry Valley along the  Meadow Valley Wash. 
These water-level elevations and the constructed composite water-level contours generally support 
groundwater flow t oward and along t he stream system.  S pecific reaches of the stream that are 
gaining or losing cannot be discerned given groundwater-level data only.  It is generally assumed, 
however, that the Meadow Valley Wash is a gaining stream system through these basins.

Carbonate-Rock Aquifer

Wells that penetrate the carbonate-rock aquifer are not present in the Spring (HA 201), Eagle, Rose, 
or Dry hydrographic areas.  According to Rush (1964), carbonate rocks are present in some of the 
mountain areas and may underlie some of the  valleys at depth.  As a re sult, no di scussion on the 
carbonate-rock aquifer is presented.

Water-Level Trends

Few wells exist in S pring Valley, Eagle Valley, or Rose Valley that have  sufficient data to support 
construction of hydrogr aphs.  Dry Valley, however, does have  five we lls that have  more than 10 
individual depth-to-water measurements.  In general, water-level elevations fluctuate within a range 
of approximately 15 ft.  The hydrographs for these wells are provided in Appendix B.
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5.4.4 Panaca (HA 203) and Clover (HA 204) 

Basin-Fill Aquifer

Most wells in Panaca and Clover valleys are shallow, ranging from less than 100 ft to approximately 
500 ft in depth (Appendix A).  Depths to water along the upper part of Meadow Valley Wash and 
Clover Creek vary from near ground surface near the stream channels to generally within 250 ft of 
ground surface (Figure D.1-14).  Depths to water increase in both hydrographic areas as the distance 
from the Meadow Valley Wash or Clover Creek increases.  It can be seen from Figure D.1-14 that the 
greatest depths to water are found in the northeast portion of Clover Valley.  Figure C.1-23 shows that 
water-level elevations for wells located on the valley floor range from approximately 4,900 ft-amsl in 
the northeast portion of Panaca Valley along Meadow Valley Wash to approximately 4,400 ft-amsl in 
the southwest portion of P anaca Valley.  The wa ter-level contours for Panaca Valley show that a 
northeast-to-southwest hydraulic gradient of approximately 20 ft/mi exists in Panaca Valley along the 
Meadow Valley Wash.  

Clover Valley is within the Caliente caldera complex (Volume 1) and has a limited amount of basin 
fill and no underlying carbonate-rock aquifer over most of the valley.  Therefore, since the volcanic 
rocks are not basin fill in this valley, but are instead the underlying bedrock, basin-fill water-level 
contours were not constructed for Clover Valley.  The water-level elevations shown on Figure C.1-23
and the numerous springs that ca n be found along Clover Creek suggest that groundwater is flowing 
to and along the creek, which eventually discharges into Meadow Valley Wash.

Carbonate-Rock Aquifer

Only one well and one  spring were identified as penetrating the regional carbonate-rock aquifer in 
these two hydrographic areas.  Rush (1964)  noted, however, that a fe w wells tap artesian flowing 
conditions and at som e locations water chemistry suggests a mix of regional (carbonate) and local 
water sources.  Rush (1964) also interpreted Panaca Spring (see Figure E.1-1) to be a major discharge 
location for groundwater derived from both Panaca Valley and up-gr adient Patterson Valley.  He 
indicated that the discharge from the spring is from inter-basin flow t hrough the carbonate rocks 
(Rush, 1964).  Using the land-surface elevation of the spring as a surrogate for the hydraulic head, the 
hydraulic head for P anaca Spring is approximately 4,800 ft-amsl.  This water-level elevation is 
approximately 400 ft lower in elevation than carbonate-rock wells in Patterson Valley to the north.    

Water-Level Trends  

Twelve wells in Panaca Valley had a suf ficient number of water-level measurements to support 
creation of hydrographs.  These hydrographs are provided in Appendix B.  In general, a downward 
trend over time in water-level elevation can be observed on some hydrographs for Panaca Valley.  The 
hydrographs show a potential de cline on the order of 10 to 20 ft ove r the pa st six decades.  For 
example, Figure 5-31 shows a water-level decline of approximately 15 to 20 ft over the last 50 years 
for well 203 S02 E68 08B 5 USGS - Panaca Valley.  This well is located next to an agricultural area. 
While none of the depth-to-water measurements were qualified as pumping measurements for this 
well, it appears likely that the water-level elevations less than 4,795 ft-amsl might, at the very least, 
be impacted by pumping.  If these measure ments were excluded from the hydrograph, the apparent 
water-level decline for the well would be  on the order of 10 f t.  A downwa rd trend in w ater-level 
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elevations for Panaca Valley was also observed by Rush (1964), who suggested that this was a result 
of agricultural pumping.  Rush (1964) stated that agriculture started in the area in latter part of the 19th

century by use of Pana ca Spring and flow in Meadow Valley Wash.  He also stated that the first 
irrigation well was drilled in 1940, and since then many irrigation wells have been drilled in the area. 
In fact, Rush (1964) stated that the local decline of groundwater levels in Panaca Valley indicates that 
the amount of groundwater in stora ge is de creasing because the total discharge is larger than the 
recharge in the area.

5.4.5 Lower Meadow Valley Wash (HA 205) 

Basin-Fill Aquifer

Depths to water in the Lower Meadow Valley Wash hydrographic area range from near land surface 
to over 150 ft-bgs.  Inspection of Figure D.1-15 shows that depths to water are shallow within the 
flood plain of the wash, generally within 50 ft of ground surface.  The figure also shows that the flood 
plain broadens in the southern portion of the valley near the hydrographic area boundary with Lower 
Moapa Valley.  The depths to water tend to increase with distance from the main channel of the wash. 
Figure C.1-24 shows that water-level elevations range from approximately 4,400 ft-amsl in the 
northeastern most part of Lower Meadow Valley Wash to approximately 1,500 ft-a msl in the 
southernmost portion of the hydrographic area.  Th e basin-fill wate r-level elevation contours in 
Figure C.1-24 show that groundwater gradients exist in Lower  Meadow V alley Wash from the 
topographically high areas toward the center of Lower Meadow Valley Wash, along the actual wash, 
and then southward toward the Muddy River, which forms the southern tip of the basin.

Figure 5-31
Historical Water-Level Elevations at 203 S02 E68 08B 5 USGS - Panaca Valley
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Carbonate-Rock Aquifer

No wells or springs were identified as penetrating or issuing from the regional carbonate-rock aquifer 
in the Lower Meadow Valley Wash hydrographic area.  As a  result, no discussi on of the 
carbonate-rock aquifer is presented.  

Water-Level Trends

Numerous wells exist in Lower Meadow Valley Wash that have a sufficient number of water-level 
measurements to support construction of hydrographs.  This section will pr esent a select few to 
illustrate the general observable trends in the hydrographic area.  The remainder of the hydrographs 
are provided in Appendix B.  

In general, inspection of the hydrographs for Lower Meadow Valley Wash reveals that water-level 
elevations vary based on spatial location and closen ess to agricultural or industrial areas that use 
significant quantities of groundwater.  It can be seen f rom the hydrographs that the maximum 
water-level elevation variation is within a range of approxim ately 25 ft.  Figure 5-32 shows the 
historical water-level elevations for well 205 S04 E67 18N1 in the northernmost portion of the 
hydrographic area.  It can be seen from the figure that water-level elevations have increased 
approximately 15 ft over a 35-year period.  This well is located southwest of the town of Caliente and 
is close to agricultural areas.  Figure 5-33 shows the historical water-level elevations for well 205 S09 
E67 14B 1 in the central part of the Lower Meadow Valley Wash hydrographic area.  The  figure 
shows a declining water-level trend on the order of approximately 5 to 7 ft over the well’s period of 
record.  In the southernmost portion of the valley, numerous monitor wells show similar water-level 
recovery trends as a result of the decline in groundwater pumping supplying the Reid Gardner power 
facility near the town of Moapa.  For example, Figure 5-34 shows that water-level elevations have 
shown a st eady increase from approximately 1,500 ft-amsl to approximately 1,519 ft-amsl s ince 
1988.  These hydrographs show that water-level fluctuations are present in Lower Meadow Valley 
Wash and can be the resul t of various factors including groundwater pumping, climatic fluctuations, 
or groundwater recharge.              

5.5 Summary of Water-Level Trends  

Hydrographs for the study area (Appendix B) indicate that a vast majority of the study area can be 
considered to be in a state of hydrologic equilibrium, with only natural groundwater level fluctuations 
being observed over time.  These fluctuations are typically within a range of less than 5 ft over a time 
span of several decades in the carbonate-rock aquifer and within a range of several feet to perhaps 
20 ft over several decades in the basin-fill aquifers.

At times, these tre nds appear out-of-sync with climate trends, suc h as the subtle upward trends 
observed in Cave and Dry La ke valleys.  Thes e upward trends can be e xplained, however, by 
attenuation of longer-term, multi-decade climatic trends, versus a more  typical, less attenuated 
response to shorter-duration climate trends.

At a few locations, declining water-level trends can be observed that are attributed to groundwater 
pumping.  These trends, which a re observed in ba sin-fill aquifers, tend to produce  “dog le g” 
hydrographs where a steady water -level trend suddenly trans itions to a st eady and progressively 
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Figure 5-32
Historical Water-Level Elevations at 205 S04 E67 18B 1

Figure 5-33
Historical Water-Level Elevations at 205 S09 E67 11B 1

4,328.0

4,330.0

4,332.0

4,334.0

4,336.0

4,338.0

4,340.0

4,342.0

4,344.0

4,346.0

4,348.0

04/62 09/67 03/73 09/78 02/84 08/89 02/95

Year

W
at

er
-L

ev
el

 E
le

va
tio

n 
(ft

-a
m

sl
)

2,668.0

2,670.0

2,672.0

2,674.0

2,676.0

2,678.0

2,680.0

09/54 02/56 06/57 10/58 03/60 07/61 12/62

Year

W
at

er
-L

ev
el

 E
le

va
tio

n 
(ft

-a
m

sl
)



Section 5.05-48

 

declining slope.  The most pronounced pumping effects in the study area are observed in northern 
Pahranagat Valley, where 30 to 40 ft of consistent water-level decline is observed since the 
mid-1970s, and in southern Steptoe Valley, where over 50 ft of water-level decline is observed in the 
past two de cades.  The se trends are observed in local settings near production wells and are not 
typically regional in nature.  

Declining water-level trends, ranging from 5 to 20 ft over the past two decades, may also be attributed 
to localized agricultural pumping in southern Lake Valley, southern Snake Valley, Panaca Valley, and 
central Spring Valley.

During the past decade, a 2 to 3 f t declining water-level trend has been observed in carbonate-rock 
wells in the Muddy Rivers Springs Area and central Coyote Spring Valley.  The factors driving this 
decline are a subject of debate and may be  related to loc alized pumping from the carbonate-rock 
aquifer in the area.  This trend, however, can a lso be attributed in part, to an undefined degree, to 
long-term drought conditions in the region beginning in 1998 (Smith et al., 2004).

5.6 Vertical Hydraulic Gradients

Data regarding vertical hydraulic gradients are very limited in the study ar ea.  Table 5-2 presents 
hydraulic gradient observations between the carbonate-rock aquifer and basin-fill aquifers for wells 
or springs tha t are relatively close to each other.  In some ca ses, the reported carbonate-rock or 
basin-fill values represent the calculated mean water-level elevation, while in other cases the value is 
the only repor ted water-level elevation or spr ing head for a given site.  I n general, this type of 

Figure 5-34
Historical Water-Level Elevations at 205 S14 E66 34AD 1 TH-31

1,498.0

1,500.0

1,502.0

1,504.0

1,506.0

1,508.0

1,510.0

1,512.0

1,514.0

1,516.0

1,518.0

1,520.0

10/85 07/88 04/91 01/94 09/96 06/99 03/02 12/04

Year

W
at

er
-L

ev
el

 E
le

va
tio

n 
(ft

-a
m

sl
)



Volume 4 - Water-Level Data Compilation and Evaluation

Section 5.0 5-49

 

Table 5-2
Vertical Gradient Observations between Carbonate-Rock 
and Basin-Fill Aquifers in the Same Hydrographic Area

Carbonate-Rock Site

Carbonate-
Rock 

Aquifer 
Elevation
(ft-amsl)

Basin-Fill
Site

Basin-Fill 
Water 

Elevation
(ft-amsl)

Hydraulic Head 
Differential

(ft)

Apparent 
Flow 

Direction

Long Valley

175 N22 E58 34AD 1
(oil & gas exploratory well)

6,118 175  N22 E58 34AADA1 6,059 59 Upward

Cave Valley

180 N07 E63 14BADB2
USAF

5,788
180  N07 E63 14BADB1

USAF
5,790 -2 Downward

Steptoe Valley

179 N19 E64 17DDB 1
(oil & gas exploratory well)

6,328
179  N19 E64 17DDBD1 

USBLM
6,052 276 Upward

White River Valley

207 N12 E61 12BDAD1 
Cold Springs

>5,653 207  N12 E61 12D 1 5,561 >92 Upward

207  N06 E61 18AADA1
NDW - Hot Creek Spring

>5,229 207  N06 E61 06CC 1 5,186 >43 Upward

207  N09 E61 32DABC1
Moorman Spring

>5,299 207  N09 E61 16C 1 5,288 >11 Upward

Pahranagat Valley

209  S04 E60 14DBAB1
Hiko Spring

>3,878 209  S04 E60 23BBCA 1 3,848 >30 Upward

Crystal Springs nr
Hiko, NV

>3,803 209  S05 E60 10ABCD2 3,804 < -1 Downward

Coyote Spring Valley

210  S12 E63 29DABC1 
USGS-MX CE-VF-2

1,857
210  S12 E63 29ADCC1 

USGS-MX CE-VF-1
1,918 -61 Downward

210  S10 E62 25AD 1 
CSVM-3

2,207
210  S10 E62 25CB 1 

CSVM-7
2,246 -39 Downward

Muddy River Springs Area

219  S14 E65 08BD 2 
EH-5B

1,817
219  S14 E65 08BD 3

Lewis North
1,813 4 Upward

Warm Springs Confl at 
Iverson Flume

>1,757
219  S14 E65 22AA 1 

Perkins Old
1,703 >54 Upward
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comparison should be done with data from similar time frames and distinct open intervals; however, 
the lack of consistent periods of record and known well completions for wells in the study area makes 
this difficult.  Using the  available data, however, provides, at the least, for an a pproximation of 
vertical gradients in the study area.  

Although vertical gradient data in the study area are sparse, it has been an observation throughout 
eastern and southern Nevada that water levels in the confined carbonate-rock aquifer system tend to 
be within 100 ft of overlying basin-fill water levels, and, more commonly, only a few tens of feet of 
difference are recognized (Winograd and Thordarson, 1975; Burbey , 1997).  Data presented in 
Table 5-2 support this hypothesis for most of the study area, but with a few notable exceptions.  For 
instance, Table 5-2 reveals that oil exploration drilling wells suggest a 300-ft upward hydraulic head 
differential in Steptoe Valley.

An attempt was also made to investigate vertical gradients within the basin-fill aquifers found in the 
study area.  The data, however, are insufficient or too limited to discern vertical gradients within the 
basin fill.  Many basins appear to have no significant hydra ulic head differentials in the ba sin fill, 
though data at deepe r levels are sparse.  Data from Garden and C oal valleys suggest downward 
gradients, while mild upward gradients are interpreted in northern Spring Valley (HA 184), northern 
Dry Lake Valley, and Patterson Valley.  None of the basins have adequate data to make basin-wide 
interpretations regarding vertical gradients within basin-fill aquifers.  
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6.0 SUMMARY

A comprehensive site location and wa ter-level database has been compiled in support of a 
three-dimensional conceptualization of the flow systems underlying portions of Clark, Lincoln, and 
White Pine counties, Nevada.  This database represents the most comprehensive water-level data set 
assembled for the study area’s 33 b asins.  The  database was pr epared using several data sourc es 
including, but not limited to, the USGS NWIS/GWSI database, the NDWR well log database, SNWA
water-level measurements, and various published and unpublished reports from several sources.

The compiled data set is organized in a spreadsheet format by hydrographic area and then station 
name.  Basin-fill contour maps for each hydrographic area in the study area have been prepared when 
the available data allowed (see Appendix C).  Depth-to-water maps for  basins with shallow 
groundwater conditions have also been generated for use i n the investigation of groundwater 
discharge by ET (Appendix D).  Water-level elevations, spring heads, and carbonate-rock water-level 
contours are also presented for the carbonate-rock aquifer system (see Figure E.1-1).  Hydrographs 
representing changes in water levels over time are contained in Appendix B.

In many cases, contouring of the composite water-level data has confirmed or refined previous 
interpretations of groundwater gradients.  In some cases, it has added additional support to flow paths 
postulated by other investigators with limited water-level data.  In a few cases, water-level data in this 
study may support interpretations that differ from previous published works.

In valleys where depths to water  are relatively shallow over la rge portions of the valley f loor, the 
basin-fill aquifers are generally observed to be hydraulical ly closed systems.  Groundwater in the 
alluvial systems flows towa rd the central portions of the basins, sometimes concentrating at playas. 
Examples of this type of system are Spring, Snake, Steptoe, and Butte South valleys.  Some basins, 
such as northern Cave Valley, northwestern Coyote Spring Valley, and northern Long Valley, have 
regionally small areas of shallow groundwater in the basin fill;  these areas are commonly related to 
the discharge of springs along fault structures.

In the review of the compiled water-level data, only a few areas of perched groundwater have been 
identified.  For  example, the northeastern side of S nake Valley, southern Cave  Valley, and 
northwestern Coyote Spring Valley likely have perched groundwater.  Other cases of perched 
groundwater are likely to exist on a small scale in some basins.  These areas may be characterized by 
localized areas of phreatophyte vegetation where regional depths to water are greater than 100 ft-bgs.

Hydrographs indicate that a vast majority of the study area can be considered to be  in hydrologic 
equilibrium, with only a few localized areas of interpreted pumping effects.  For example, pumping 
effects can be seen in northern Pahr anagat Valley, southern Steptoe Valley, and Panaca Valley.  In 
addition, possible observations of minor drawdown can be seen in southern Spring Valley, southern 
Snake Valley, and southern Lake Valley.
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Influences of inter-basin groundwater flow in the regional carbonate-rock aquifer can be observed 
throughout the study area, including basins such as Jakes Valley that receive notable recharge but 
have no in-basin groundwater discharge.  Other examples include Snake Valley, where groundwater 
outflow through the Confusion Range to T ule Valley is interpr eted, and similarly groundwater 
outflow from Garden Valley to Coal Valley.  Classic e xamples of regional flow through the 
carbonate-rock aquifer are observed within the study area in Pahranagat Valley and Muddy Rivers 
Springs Area, where springs dischar ge large volumes of constant-rate flows in compara tively dry 
basins.

Another observation that is consistent with previous work in the regional carbonate-rock flow system
is, where the pertinent data exist, the potentiometric head in the carbonate-rock aquifer is observed to 
be similar to wat er levels found in basin-fill aquifer system s (Winograd and Thor ardson, 1975; 
Burbey, 1997).  T his observation supports an inte rpretation that hydr aulic communication exists 
between the basin-fill and regional carbonate-rock aquifer flow sy stems.  The l argest observed 
potentiometric head differentials in the study area are in White River Valley, where springs such as 
Preston Big Springs, Nicholas Spring, and Hot Creek Springs have potentiometric heads in the range 
of 50 to 100 ft greater than the surrounding basin-fill aquifer.
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A.1.0 INTRODUCTION

This appendix presents the steady-state water-level data set (Table A.2-1) that fulfills one of the
purposes of this report.  This data set was used to construct the basin-fill composite water-level maps
found in Appendix C, the depth-to-groundwater maps found in Appendix D, and the r egional
carbonate-rock water-level contour map in found in Appendix E.

Table A.2-1 also includes data for additional wells or springs that were used as supplemental control
for the water-level contour maps and depth-to-water maps.  Those data are signified by the letter ‘N’
in the table’s first column.

Section A.2.0 describes the meanings of the columns of data presented in Table A.2-1.

A.2.0 STEADY-STATE WATER-LEVEL DATA SET

Table A.2-1 is organized by hydrographic area number and then by the station name.  The  table
contains basic information about a site including t he site name, coordinates, land-surface elevation,
well depth, and perf orated intervals.  The table al so contains more specific types of information
including the mean depth-to-water value, the mean  water-level elevation value, and the uncertainty
measures determined for this study.  There were 1,976 individual wells or springs use d in the
construction of the maps found in Appendix C, Appendix D, and Appendix E.

The steady-state water-level data set contains the following fields along wit h their respe ctive
definitions:

1. SS Well – A flag used to denote whether the site is part of the steady-state water-level data set 
or was used as additional control on water-level contours.  A ‘Y’ in the column indicates that 
the site was part of the steady-state data set, while a ‘N’ in the column indicates that the site 
was not part of the steady-state data set.

2. HA – The hydrographic area number that the site is located in.

3. Site No. – A unique identifier for every location.

4. Station Name – A common site name for the site based on the township, range, and section of 
the site (see Appendix F for further clarification).

5. UTM Northing (m) – The northing coordinate for a site in UTM 11S NAD83.



Appendix AA-2

 

6. UTM Easting (m) – The easting coordinate for a site in UTM 11S NAD83.

7. Reference Pt. Elev – The elevation of the reference point.  For a majority of the sites in the 
data set, the elevation is the elevation of the land surface.

8. Site Type – A general classification for the type of site for each location in the data set.  The 
site types are Basin Fill, Carbonate Well, Volcanic, Clastic, Spring, or Regional-Spring.

9. HGU – The assigned hydrogeologic unit for each site.

10. Well Depth (ft-bgs) – The well depth, in ft-bgs.

11. Open Interval – The open interval of the well, in ft-bgs.

12. Excluded Data Flag – A flag used to denote when water-level measurements were excluded 
from a well’s period of record in the calculation of mean water-level measurements.

13. No. of Meas. – The number of measurements used to determine the mean depth to water or 
water-level elevation.

14. POR-Start Date – The start date of the period of record for the given site.

15. POR-End Date – The end date of the period of record for the given site.

16. Mean Depth to Water – The mean depth-to-water measurement determined for the 
steady-state water-level data set, in ft-bgs.

17. Q Elev – A qualifier for the Mean Elev. column.  The qualifier applies only to dry wells or 
springs.  The qualifier is used to denote whether the value in the Mean Elev column is greater 
or less than the reported value.

18. Mean Elev – The mean water-level elevation determined for the steady-state water-level data 
set.  If the site was a dry hole or a spring, the value represents the assumed water-level 
elevation for the site.

19. V. Sample Mean (ft2) – The variance of the sample mean, in ft2.

20. V. of Vertical Error (ft2) – The variance associated with the vertical error due to horizontal site 
location accuracy, in ft2.

21. V. Land Surface (ft2) – The variance associated with the land-surface elevation accuracy, in 
ft2.

22. Total Var (ft2) – The total variance associated with the mean hydraulic head, in ft2.
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B.1.0 INTRODUCTION

This appendix contains the hydrographs t hat were constructed for wells in the study area. 
Hydrographs were constructed for wells that had t en or more depth-to-water measurements.  The 
hydrographs are organized numerically by hydrographic area number and then alphabetically by 
station name.  The following is  a list of the hydr ographic area numbers along with t heir respective 
names:

• 171 - Coal Valley
• 172 - Garden Valley
• 175 - Long Valley
• 178B - Butte Valley (Southern Part)
• 179 - Steptoe Valley
• 180 - Cave Valley
• 181 - Dry Lake Valley
• 182 - Delamar Valley
• 183 - Lake Valley
• 184 - Spring Valley
• 195 - Snake Valley
• 196 - Hamlin Valley
• 198 - Dry Valley
• 202 - Patterson Valley
• 203 - Panaca Valley
• 205 - Lower Meadow Valley Wash
• 207 - White River Valley
• 208 - Pahroc Valley   
• 209 - Pahranagat Valley    
• 210 - Coyote Spring Valley  
• 215 - Black Mountains Area
• 216 - Garnet Valley    
• 217 - Hidden Valley   
• 218 - California Wash 
• 219 - Muddy Rivers Springs Area
• 220 - Lower Moapa Valley  
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171  N01 E58 24    1    Baseline Canyon Federal 2
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172  N03 E59 10BD  1    USGS-MX (Coal Valley Well)
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Basin Name: Coal Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 5563.5
Well Depth (ft-bgs): 1837
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172  N02 E57 22BBC 1    USGS-MX (Garden Valley)
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172  N03 E58 01DA  1    USGS-MX
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Historical Water-Level Elevations at

Basin Name: Garden Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5203.5
Well Depth (ft-bgs): 100
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172  N04 E58 36A   2    USBLM - Garden Valley
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Historical Water-Level Elevations at

Basin Name: Garden Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5482.5
Well Depth (ft-bgs): 200
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178B N22 E60 26DABB1
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179  N12 E63 12AB  1    USGS - S Steptoe MX Well
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 7324.5
Well Depth (ft-bgs): 948
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6539.2
Well Depth (ft-bgs): 200
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6274.1
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6244.1
Well Depth (ft-bgs): 130
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6411.2
Well Depth (ft-bgs): 306
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6204.0
Well Depth (ft-bgs): 102
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6244.1
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6118.0
Well Depth (ft-bgs): 128
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6135.0
Well Depth (ft-bgs): 183
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6102.0
Well Depth (ft-bgs): 130
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6031.1
Well Depth (ft-bgs): 915
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6044.1
Well Depth (ft-bgs): 200
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6034.1
Well Depth (ft-bgs): 175
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6029.1
Well Depth (ft-bgs): 122
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6041.0
Well Depth (ft-bgs): 122
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6041.0
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6008.1
Well Depth (ft-bgs): 220
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6031.0
Well Depth (ft-bgs): 300
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6034.0
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5886
Well Depth (ft-bgs): 6

179  N23 E64 20AAAB1    White Pine Power Project
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5975.0
Well Depth (ft-bgs): 995
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179  N23 E64 20AAAC1    White Pine Power Project
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5975.0
Well Depth (ft-bgs): 460

179  N23 E64 20AB  1    White Pine Power Project
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5959.0
Well Depth (ft-bgs): 455
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5974.9
Well Depth (ft-bgs): 235
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5900.8
Well Depth (ft-bgs): 894
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Historical Water-Level Elevations at

Basin Name: Steptoe Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5900.8
Well Depth (ft-bgs): 327

180  N07 E63 14BADD1    USGS-MX (Cave Valley)
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Historical Water-Level Elevations at

Basin Name: Cave Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 6011.9
Well Depth (ft-bgs): 460
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Historical Water-Level Elevations at

Basin Name: Cave Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6087
Well Depth (ft-bgs): 352
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Historical Water-Level Elevations at

Basin Name: Dry Lake Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 5390.7
Well Depth (ft-bgs): 2395
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181  N03 E64 20BD  1    USBLM - Coyote Well
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Historical Water-Level Elevations at

Basin Name: Dry Lake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5070.5
Well Depth (ft-bgs): 380

181  N04 E64 07DC  1    USGS-MX (Muleshoe Valley)
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Historical Water-Level Elevations at

Basin Name: Dry Lake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5533.8
Well Depth (ft-bgs): 1190
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181  S03 E64 12AC  1    USGS-MX(S. Dry Lake Well)
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Historical Water-Level Elevations at

Basin Name: Dry Lake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4643.2
Well Depth (ft-bgs): 1000

182  S06 E63 12AD  1    USGS-MX (Delamar Well)
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Historical Water-Level Elevations at

Basin Name: Delamar Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4713.2
Well Depth (ft-bgs): 1195
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Historical Water-Level Elevations at

Basin Name: Lake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5934
Well Depth (ft-bgs): 450

183  N06 E66 35C   1    USBLM - Pony Springs Well
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Historical Water-Level Elevations at

Basin Name: Lake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5977.1
Well Depth (ft-bgs): 161
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Historical Water-Level Elevations at

Basin Name: Lake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6084.0
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Lake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5962.9
Well Depth (ft-bgs): 266
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183  N07 E65 23D   1    USBLM - John Dutch Well
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Historical Water-Level Elevations at

Basin Name: Lake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5953.9
Well Depth (ft-bgs): 30
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Historical Water-Level Elevations at
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Appendix BB-26

 

184  N10 E67 16AABA1    USBLM

5,788.0

5,789.0

5,790.0

5,791.0

5,792.0

5,793.0

5,794.0

5,795.0

12/57 06/63 12/68 05/74 11/79 05/85 11/90 04/96 10/01 04/07

Year

W
at

er
-L

ev
el

 E
le

va
tio

n 
(ft

-a
m

sl
)

Historical Water-Level Elevations at

Basin Name: Spring Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5834.0
Well Depth (ft-bgs): 54

184  N10 E67 22AA  1    USGS-MX (Spring V Central)

5,822.0

5,823.0

5,824.0

5,825.0

5,826.0

5,827.0

5,828.0

5,829.0

03/79 08/84 02/90 08/95 02/01 07/06

Year

W
at

er
-L

ev
el

 E
le

va
tio

n 
(ft

-a
m

sl
)

Historical Water-Level Elevations at
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Historical Water-Level Elevations at

Basin Name: Spring Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5844.0
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Historical Water-Level Elevations at
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Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5910.1
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Historical Water-Level Elevations at

Basin Name: Spring Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5774.0
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Historical Water-Level Elevations at
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Historical Water-Level Elevations at
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Historical Water-Level Elevations at

Basin Name: Spring Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5764
Well Depth (ft-bgs): 82
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Historical Water-Level Elevations at
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Land Surface (ft-amsl): 5663.7
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Historical Water-Level Elevations at

Basin Name: Spring Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5617.4
Well Depth (ft-bgs): 13
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4436.3
Well Depth (ft-bgs): 147
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4333.4
Well Depth (ft-bgs):
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Historical Water-Level Elevations at
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Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4383.4
Well Depth (ft-bgs): 480
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4353.4
Well Depth (ft-bgs): 135
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Historical Water-Level Elevations at
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Aquifer Type: Basin Fill
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Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4595
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Historical Water-Level Elevations at
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Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4594.0
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4704.9
Well Depth (ft-bgs):
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Historical Water-Level Elevations at
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Aquifer Type: Basin Fill
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Well Depth (ft-bgs): 120
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Historical Water-Level Elevations at
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Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4750.5
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Historical Water-Level Elevations at
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Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4963.6
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(C-15-19)11bcc- 1

4,883.5

4,884.0

4,884.5

4,885.0

4,885.5

4,886.0

4,886.5

4,887.0

06/80 03/83 12/85 09/88 06/91 03/94

Year

W
at

er
-L

ev
el

 E
le

va
tio

n 
(ft

-a
m

sl
)

Historical Water-Level Elevations at
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Land Surface (ft-amsl): 4973.7
Well Depth (ft-bgs): 96
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Historical Water-Level Elevations at
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5003.7
Well Depth (ft-bgs): 98
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Aquifer Type: Basin Fill
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Aquifer Type: Basin Fill
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5023.6
Well Depth (ft-bgs): 97
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5022.6
Well Depth (ft-bgs): 97
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4998.6
Well Depth (ft-bgs): 135
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5112
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5031.6
Well Depth (ft-bgs): 68
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5123.7
Well Depth (ft-bgs): 300
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5258.7
Well Depth (ft-bgs): 167
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5279.7
Well Depth (ft-bgs): 120
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5282.7
Well Depth (ft-bgs): 135
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5403.8
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5403.8
Well Depth (ft-bgs): 415
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5413.8
Well Depth (ft-bgs): 135
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5581.9
Well Depth (ft-bgs): 101
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5663.9
Well Depth (ft-bgs): 200
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5548.8
Well Depth (ft-bgs): 101
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5548.1
Well Depth (ft-bgs): 79
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Historical Water-Level Elevations at

Basin Name: Snake Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5071.7
Well Depth (ft-bgs): 94
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Historical Water-Level Elevations at

Basin Name: Hamlin Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5778.6
Well Depth (ft-bgs): 435
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Historical Water-Level Elevations at

Basin Name: Dry Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5193.7
Well Depth (ft-bgs): 120
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Historical Water-Level Elevations at

Basin Name: Dry Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5265.8
Well Depth (ft-bgs): 110
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Historical Water-Level Elevations at

Basin Name: Dry Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5188.8
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Dry Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5183.7
Well Depth (ft-bgs): 124
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Historical Water-Level Elevations at

Basin Name: Dry Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5173.7
Well Depth (ft-bgs): 100
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Historical Water-Level Elevations at

Basin Name: Patterson Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5465
Well Depth (ft-bgs): 595
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Historical Water-Level Elevations at

Basin Name: Patterson Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5677.8
Well Depth (ft-bgs): 116
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4903.6
Well Depth (ft-bgs): 154
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4787.6
Well Depth (ft-bgs): 120
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4703.5
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4662.5
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4653.5
Well Depth (ft-bgs): 193
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4803.5
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4816.6
Well Depth (ft-bgs): 110
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4718.5
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4608.4
Well Depth (ft-bgs): 225
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4618.4
Well Depth (ft-bgs): 158
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4603.4
Well Depth (ft-bgs): 184
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Historical Water-Level Elevations at

Basin Name: Panaca Valley
Aquifer Type: Volcanic

Land Surface (ft-amsl): 4603.4
Well Depth (ft-bgs): 175
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4356.5
Well Depth (ft-bgs): 165
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3287.3
Well Depth (ft-bgs): 115
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2722.7
Well Depth (ft-bgs): 150
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2660.7
Well Depth (ft-bgs): 48
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2672.7
Well Depth (ft-bgs): 55
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1932.3
Well Depth (ft-bgs): 18
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1676.6
Well Depth (ft-bgs): 30
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1562.4
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1559.5
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1552.7
Well Depth (ft-bgs): 204
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1546.8
Well Depth (ft-bgs): 104
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1568.9
Well Depth (ft-bgs): 140
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1541.4
Well Depth (ft-bgs): 44
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1531.0
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1531.0
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1531.3
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Lower Meadow Valley Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1532.2
Well Depth (ft-bgs): 98
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Historical Water-Level Elevations at

Basin Name: White River Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5213.6
Well Depth (ft-bgs): 96
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Historical Water-Level Elevations at

Basin Name: White River Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5288.8
Well Depth (ft-bgs): 101
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Historical Water-Level Elevations at

Basin Name: White River Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5343.7
Well Depth (ft-bgs): 43
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Historical Water-Level Elevations at

Basin Name: White River Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5420.8
Well Depth (ft-bgs): 44
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Historical Water-Level Elevations at

Basin Name: White River Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 6241.2
Well Depth (ft-bgs): 325
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Historical Water-Level Elevations at

Basin Name: White River Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 5578.9
Well Depth (ft-bgs): 105
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Historical Water-Level Elevations at

Basin Name: Pahroc Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 4979.3
Well Depth (ft-bgs): 270
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Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 4060.1
Well Depth (ft-bgs): 479
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Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3993.1
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3965.4
Well Depth (ft-bgs): 255
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Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3951.1
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3925.1
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3903.1
Well Depth (ft-bgs): 193
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Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3915.1
Well Depth (ft-bgs): 400

209  S06 E61 18DC  2

3,589.0

3,590.0

3,591.0

3,592.0

3,593.0

3,594.0

3,595.0

3,596.0

3,597.0

02/59 08/64 01/70 07/75 01/81 06/86 12/91 06/97

Year

W
at

er
-L

ev
el

 E
le

va
tio

n 
(ft

-a
m

sl
)

Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3602
Well Depth (ft-bgs): 41
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Historical Water-Level Elevations at

Basin Name: Pahranagat Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 3346.5
Well Depth (ft-bgs): 92
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2650.7
Well Depth (ft-bgs): 1200
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Volcanic

Land Surface (ft-amsl): 2692.2
Well Depth (ft-bgs): 607
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2842.4
Well Depth (ft-bgs): 1600
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2468.3
Well Depth (ft-bgs): 714
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2468.4
Well Depth (ft-bgs): 860



Appendix BB-82

 

210  S13 E63 11BACD1    USBLM (Dutch Flat)
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2229.2
Well Depth (ft-bgs): 170
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2251.7
Well Depth (ft-bgs): 1160
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2175
Well Depth (ft-bgs): 669
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2160.6
Well Depth (ft-bgs): 1040
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2172.9
Well Depth (ft-bgs): 121
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2200.1
Well Depth (ft-bgs): 710
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 3130.7
Well Depth (ft-bgs): 1780
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2415.9
Well Depth (ft-bgs): 780
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Historical Water-Level Elevations at

Basin Name: Coyote Spring Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2572.7
Well Depth (ft-bgs): 1400
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Historical Water-Level Elevations at

Basin Name: Black Mountains Area
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1487.3
Well Depth (ft-bgs): 134
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Historical Water-Level Elevations at

Basin Name: Black Mountains Area
Aquifer Type: Clastic

Land Surface (ft-amsl): 2132.3
Well Depth (ft-bgs): 500
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Historical Water-Level Elevations at

Basin Name: Black Mountains Area
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2467.9
Well Depth (ft-bgs): 1400
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Historical Water-Level Elevations at

Basin Name: Black Mountains Area
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2487.6
Well Depth (ft-bgs): 1800
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Historical Water-Level Elevations at

Basin Name: Black Mountains Area
Aquifer Type: Clastic

Land Surface (ft-amsl): 2098.2
Well Depth (ft-bgs): 1570
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Historical Water-Level Elevations at

Basin Name: Black Mountains Area
Aquifer Type: Clastic

Land Surface (ft-amsl): 2055.8
Well Depth (ft-bgs): 1280
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Historical Water-Level Elevations at

Basin Name: Black Mountains Area
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1315.4
Well Depth (ft-bgs): 47.3
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Historical Water-Level Elevations at

Basin Name: Black Mountains Area
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1315.3
Well Depth (ft-bgs): 95.7
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2691.1
Well Depth (ft-bgs): 1400
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2068.5
Well Depth (ft-bgs): 565
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2072.7
Well Depth (ft-bgs): 497
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2069.2
Well Depth (ft-bgs): 833

216  S17 E64 21CC 1 Garnet

1,808.0

1,810.0

1,812.0

1,814.0

1,816.0

1,818.0

1,820.0

1,822.0

1,824.0

06/97 10/98 03/00 07/01 12/02 04/04 09/05 01/07

Year

W
at

er
-L

ev
el

 E
le

va
tio

n 
(ft

-a
m

sl
)

Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2096.7
Well Depth (ft-bgs):
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2502.3
Well Depth (ft-bgs): 1500
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2567.9
Well Depth (ft-bgs): 1979
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2525.0
Well Depth (ft-bgs): 1500
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2247.8
Well Depth (ft-bgs): 685
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2248.8
Well Depth (ft-bgs): 1965
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Historical Water-Level Elevations at

Basin Name: Garnet Valley
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2423.9
Well Depth (ft-bgs): 1232
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217  S16 E63 09DDAB1    USBLM SHV-1
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Historical Water-Level Elevations at

Basin Name: Hidden Valley
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2650.3
Well Depth (ft-bgs): 920
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Historical Water-Level Elevations at

Basin Name: California Wash
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1980.3
Well Depth (ft-bgs): 400
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210  S13 E64 31DAAD1    USGS CSV-1
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Historical Water-Level Elevations at

Basin Name: Muddy River Springs Area
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 2160.3
Well Depth (ft-bgs): 765
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Historical Water-Level Elevations at

Basin Name: Muddy River Springs Area
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2277.9
Well Depth (ft-bgs): 325
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Historical Water-Level Elevations at

Basin Name: Muddy River Springs Area
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2188.7
Well Depth (ft-bgs): 95
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Historical Water-Level Elevations at

Basin Name: Muddy River Springs Area
Aquifer Type: Carbonate Well

Land Surface (ft-amsl): 2061.9
Well Depth (ft-bgs): 1780
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Historical Water-Level Elevations at

Basin Name: Muddy River Springs Area
Aquifer Type: Basin Fill

Land Surface (ft-amsl): 1828.7
Well Depth (ft-bgs): 57
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Historical Water-Level Elevations at

Basin Name: Muddy River Springs Area
Aquifer Type: Basin Fill
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Figure C.1-1
Long Valley Basin-Fill Composite Water-Level Map
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Figure C.1-2
Jakes Valley Basin-Fill Composite Water-Level Map

!.

!.

!.
!.

!.

!.

!.

!.

EE

174
JAKES VALLEY

175
LONG VALLEY

154
NEWARK VALLEY

207
WHITE RIVER VALLEY

173B
RAILROAD VALLEY (NORTHERN PART)

178B
BUTTE VALLEY

(SOUTHERN PART)

6921

6585

6372

6432

6558

6581

> 6642
> 6730

< 6208

< 6123

627000 634000 641000 648000 655000 662000

43
30

00
0

43
40

00
0

43
50

00
0

43
60

00
0

43
70

00
0

43
80

00
0

R61ER57E R60E

T
1

8N
T

1
7N

T
1

6N
T

1
5N

!!!!. 2 0 2 4 61

Miles

!. Upper Valley Fill
!. Lower Valley Fill
E Spring

Hydrographic Area

Water-Level Contour (ft-amsl)
Inferred Water-Level Contour (ft-amsl)

R59E

T
1

4N

R58E

T
9

N

Map ID 13150 5/11/2007 DAS/RH

G
a

rf
ie

ld

Millard

Lincoln

Juab

Iron

Coconino

Lander

Tooele

Washington

Elko

Mohave
Inyo

White
Pine

Kane

P
iu

teBeaver

Clark

Nye

Eureka

U T A H
N E V A D A

C A L I F O R N I A

A R I Z O N A



Volume 4 - Water-Level Data Compilation and Evaluation

Appendix C C-3

 

Figure C.1-3
White River Valley Basin-Fill Composite Water-Level Map
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Figure C.1-4
Cave Valley Basin-Fill Composite Water-Level Map
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Figure C.1-5
Dry Lake, Delamar, and Pahroc Valleys Basin-Fill Composite Water-Level Map
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Figure C.1-6
Garden and Coal Valleys Basin-Fill Composite Water-Level Map
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Figure C.1-7
Pahranagat Valley Basin-Fill Composite Water-Level Map
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Figure C.1-8
Coyote Spring and Kane Springs Valleys Basin-Fill Composite Water-Level Map
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Figure C.1-9
Muddy River Springs Area Basin-Fill Composite Water-Level Map
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Figure C.1-10
Hidden and Garnet Valleys Basin-Fill Composite Water-Level Map
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Figure C.1-11
California Wash Basin-Fill Composite Water-Level Map
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Figure C.1-12
Lower Moapa Valley Basin-Fill Composite Water-Level Map
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Figure C.1-13
Black Mountains Area Basin-Fill Composite Water-Level Map
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Figure C.1-14
Butte Valley (Southern Part) Basin-Fill Composite Water-Level Map
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Figure C.1-15
Steptoe Valley Basin-Fill Composite Water-Level Map
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Figure C.1-16
Spring Valley (HA 184) Basin-Fill Composite Water-Level Map
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Figure C.1-17
Tippett Valley Basin-Fill Composite Water-Level Map
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Figure C.1-18
Hamlin Valley Basin-Fill Composite Water-Level Map
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Figure C.1-19
Snake Valley Basin-Fill Composite Water-Level Map
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Figure C.1-20
Lake Valley Basin-Fill Composite Water-Level Map
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Figure C.1-21
Patterson Valley Basin-Fill Composite Water-Level Map
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Figure C.1-22
Spring (HA 201), Eagle, Rose, and Dry Valleys Basin-Fill Composite Water-Level Map
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Figure C.1-23
Panaca and Clover Valleys Basin-Fill Composite Water-Level Map
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Figure C.1-24
Lower Meadow Valley Wash Basin-Fill Composite Water-Level Map
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Figure D.1-1
Long Valley Depth to Groundwater
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Figure D.1-2
White River Valley Depth to Groundwater
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Figure D.1-3
Cave Valley Depth to Groundwater

!.

!.
!.!.

!.

!. !.!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

E

E

227

0

0

0

2

91

17

143

233

326

272

139

218

192

183
168

157

231

180

158

183
LAKE VALLEY

207
WHITE RIVER VALLEY 180

CAVE VALLEY

181
DRY LAKE VALLEY

184
SPRING VALLEY

179
STEPTOE VALLEY

208
PAHROC VALLEY 202

PATTERSON VALLEY

25

662000 669000 676000 683000 690000 697000 704000 711000

42
40

00
0

42
50

00
0

42
60

00
0

42
70

00
0

42
80

00
0

42
90

00
0

43
00

00
0

R66ER62E R65E

T
8

N
T

7
N

T
6

N
T

5
N

R63E

!!!!. 2.5 0 2.5 5 7.51.25

Miles

!. Upper Valley Fill
!. Lower Valley Fill
E Spring

Hydrographic Area

Depth-to-Groundwater Contour (ft-bgs)
Inferred Depth-to-Groundwater Contour (ft-bgs)

R64ER61E

T
9

N
T

1
0N

T
11

N

Map ID 13179 5/12/2007 DAS/RH/MKW

Cave Spring

Parker Station
G

a
rf

ie
ld

Millard

Lincoln

Juab

Iron

Coconino

Lander

Tooele

Washington

Elko

Mohave
Inyo

White
Pine

Kane

P
iu

teBeaver

Clark

Nye

Eureka

U T A H
N E V A D A

C A L I F O R N I A

A R I Z O N A



Appendix DD-4

 

Figure D.1-4
Pahroc Valley Depth to Groundwater
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Figure D.1-5
Pahranagat Valley Depth to Groundwater
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Figure D.1-6
Muddy River, California Wash, and Lower Moapa Valleys Depth to Groundwater
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Figure D.1-7
Butte Valley South Depth to Groundwater

!.

!. !.

!.

!. !.

!.
!.
!.
!.

!.!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!.!.

!.!.

!.

!.

!. !.

E

E

E

6585

6921

6642

> 6730

179
STEPTOE VALLEY

175
LONG VALLEY

176
RUBY VALLEY

178B
BUTTE VALLEY (SOUTHERN PART)

174
JAKES VALLEY

178A
BUTTE VALLEY

(NORTHERN PART)

0

0

0

8

15
33

53

24

77 14

55

11

27

70

55

10

41

65

49

77

56

66

46

137

105

171

137

141180

153151

50

10
0

627000 634000 641000 648000 655000 662000 669000 676000 683000 690000 697000

43
70

00
0

43
80

00
0

43
90

00
0

44
00

00
0

44
10

00
0

44
20

00
0

44
30

00
0

44
40

00
0

44
50

00
0

R64ER62E

T
2

7N
T

2
0N

T
1

9N

!!!!.
3 0 3 6 91.5

Miles

!. Upper Valley Fill
!. Lower Valley Fill
E Spring

Hydrographic Area

Depth-to-Groundwater Contour (ft-bgs)
Inferred Depth-to-Groundwater Contour (ft-bgs)

R58E

T
2

4N
T

2
3N

R60E

T
2

5N
T

2
6N

T
2

2N
T

2
1N

R59E R61E R63E

Map ID 13183 5/12/2007 DAS/RH/MKW

G
a

rf
ie

ld

Millard

Lincoln

Juab

Iron

Coconino

Lander

Tooele

Washington

Elko

Mohave
Inyo

White
Pine

Kane

P
iu

teBeaver

Clark

Nye

Eureka

U T A H
N E V A D A

C A L I F O R N I A

A R I Z O N A

Avg. Depth
79



Appendix DD-8

 

Figure D.1-8
Steptoe Valley Depth to Groundwater
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Figure D.1-9
Spring Valley (HA 184) Depth to Groundwater
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Figure D.1-10
Hamlin Valley Depth to Groundwater
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Figure D.1-11
Snake Valley Depth to Groundwater
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Figure D.1-12
Lake Valley Depth to Groundwater
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Figure D.1-13
Spring (HA 201), Eagle, Rose, and Dry Valleys Depth to Groundwater
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Figure D.1-14
Panaca and Clover Valleys Depth to Groundwater
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Figure D.1-15
Lower Meadow Valley Wash Depth to Groundwater
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Figure E.1-1
Carbonate-Rock Aquifer Water-Level Map
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in Appendix A.
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F.1.0 WELL AND SPRING NUMBERING SYSTEM

F.1.1 Introduction

This report uses Local Numbers to describe both well and spring locations, based on the Public Land 
Survey System that consists of Township, Range, Section, and subdivisions of a section.  This study 
covers areas in bo th Nevada and Utah.  B oth states, however, have a slight ly different means of 
locating wells and springs.  When a site is in Nevada, a Nevada local number was assigned, and for a 
site in Utah, a Utah local number was assigned.  An example of both methods can be found below.

F.1.2 Nevada Local Number

The first part of the Local Number in Nevada is based on the hydrographic area number as defined by 
Rush (1968).  This is followed by the Township, Range, and Section numbers followed by a sequence 
of up to four letters (A, B, C, D).  In Nevada, all references of Township and Range are related to the 
Mount Diablo B ase Line and M eridian.  Townships are described as either north or so uth of the 
Mount Diablo Base Line and Ranges are described as east or west of the Mount Diablo Meridian. 
Every Range in Nevada is e ast of the Mount Diablo Meridian.  The Section numbe r follows the 
Township and Range.  Lastly, the Section number is followed by up to four letters indicating the 
quarter section, quarter-quarter section, quarter-quarter-quarter section, and quarter-quarter-quarter- 
quarter section.  The quarters are designated by the letters as follows: A, northeast; B, northwest; C, 
southwest; and D, southeast.

Example: 209  N05 E64 26AACC

F.1.3 Utah Local Number

The first part of the Local Number in Utah is based on the four quadrants that Utah is divided into by 
the intersection of the Salt Lake Base Line and the Salt Lake Meridian.  These are labeled by capital 
letters A to D, in a counter clockwise direction starting in the northeast corner of the state.  This is 
followed by the Township and Range that the site is located in.  The number after the parentheses 
indicates the Section and is f ollowed by up to  three letters indicating the qua rter section, 
quarter-quarter section, and the quarter-quarter-quarter section.  The quarters are designated by 
lowercase letters as follows:  A, northeast; B, northwest; C, southwest; and D, southeast.

Example: (C-28-10)29ADD
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F.2.0 HYDROGRAPHIC AREA BOUNDARIES

The hydrographic area boundaries used in this report are those that were cooperatively agreed upon 
by the USGS and the NDWR for water planning and management purposes in Nevada.  The complete 
listing of Nevada’s 256 Hydrographic Areas and Sub-Areas can be found on the Nevada Division of 
Water Planning’s Water Words Dictionary website (NDWR, 2005).  Some minor differences are 
present in boundaries published by other sources.  

F.3.0 REFERENCES

NDWR, see Nevada Division of Water Resources.

Nevada Division of Water Resources, 2005, Nevada Division of Water Planning’s, Water Words 
Dictionary, Dictionary as accessed at http://water.nv.gov/Water%20planning/dict-1/ 
ww-index.htm during 2005 to 2006.

Rush, F.E., 1968, Index of Hydrographic Areas – Water Resources-Information Series Report 6, 
U.S. Geological Survey in cooperation with the State of Nevada Department of Conservation and 
Natural Resources, 38 p.
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