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Conversion Factors, Datums, and Water-Quality Units

International System of Units to Inch/Pound

Multiply By To obtain

Length

meter (m) 0.3048 foot (ft)

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

Concentrations of chemical constituents in water are given either in milligrams per liter (mg/L)
or micrograms per liter (pg/L).

Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius (uS/cm at
25 °C).

Vertical coordinate information is referenced to the North American Vertical Datum of 1988
(NAVD 88).

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

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

Abbreviations

USGS U.S. Geological Survey
NWIS National Water Information System
NWISWeb National Water Information System web portal



Hydrologic Data for the Walker River Basin, Nevada and
California, Water Years 2010-14

By Michael T. Pavelko and Erin L. Orozco

Abstract

Walker Lake is a threatened and federally protected desert
terminal lake in western Nevada. To help protect the desert
terminal lake and the surrounding watershed, the Bureau of
Reclamation and U.S. Geological Survey have been study-
ing the hydrology of the Walker River Basin in Nevada and
California since 2004. Hydrologic data collected for this study
during water years 2010 through 2014 included groundwater
levels, surface-water discharge, water chemistry, and meteoro-
logical data. Groundwater levels were measured in wells, and
surface-water discharge was measured in streams, canals, and
ditches. Water samples for chemical analyses were collected
from wells, streams, springs, and Walker Lake. Chemical
analyses included determining physical properties; the concen-
trations of major ions, nutrients, trace metals, dissolved gases,
and radionuclides; and ratios of the stable isotopes of hydro-
gen and oxygen. Walker Lake water properties and meteoro-
logical parameters were monitored from a floating platform
on the lake. Data collection methods followed established
U.S. Geological Survey guidelines, and all data are stored in
the National Water Information System database. All of the
data are presented in this report and accessible on the internet,
except multiple-depth Walker Lake water-chemistry data,
which are available only in this report.

Introduction

The Walker River Basin is a hydrologically closed surface-
water drainage basin encompassing about 3,950 square miles
in Nevada and California (fig. 1). Much of the surface-water
flow in the basin is used for irrigation and originates as snow-
melt in the adjacent Sierra Nevada. Surface water not used
for irrigation flows through several valleys, joins the Walker
River, and then discharges into Walker Lake (fig. 1). Walker
Lake is a desert terminal lake that is a remnant of Lake Lahon-
tan, which extended over much of western Nevada during
the Pleistocene (Reheis, 1999). As a terminal lake, there is no
surface-water discharge. Evaporation and evapotranspiration
(ET) account for about 99 percent of Walker Lake discharge;
diverted local runoff and pumping, combined, account for
about 1 percent of lake discharge (Lopes and Allander, 2009a).

The water level and chemistry of Walker Lake are sensi-
tive to inflow from the Walker River. The lake level has been
declining since the late 1800s, when diversions for irrigation
began (Dilts and others, 2012). Based on 2015 lake levels
at the U.S. Geological Survey (USGS) Walker Lake, near
Hawthorne, Nevada, monitoring station (fig. 1), the lake level
has declined more than 160 feet since the diversions began,
which is equivalent to a loss of about 7,850,000 acre-feet of
stored water (Lopes and Smith, 2007). Because evaporation
accounts for the vast majority of discharge from the lake, most
dissolved solids that enter the lake remain in the lake. Evapo-
ration has increased the concentrations of dissolved solids in
the lake and has affected the lake ecosystem, including the
disappearance of the Lahontan Cutthroat trout (Oncorhynchus
clarkii henshawi), which is listed as a threatened species under
the Endangered Species Act (Allander and others, 2009).

In response to the 2002 Farm Bill (Section 2507 of Public
Law 107—171 and Section 207 of Public Law 108-7), the
Bureau of Reclamation and the USGS began the Walker
River Basin study in 2004. The primary goals of the laws
are to provide water to at-risk natural desert terminal lakes,
including Walker Lake, and to restore the fish, wildlife, and
associated habitats of the lake’s watersheds. To help accom-
plish the Walker River Basin study goals, the USGS has been
tasked with (1) quantifying the volume of streamflow in the
Walker River Basin and determining how much of the flow
is from each valley, (2) determining ET losses from vegeta-
tion and evaporation from the lake surface, (3) developing an
improved water budget for Walker Lake, and (4) determining
how water-use changes in the Walker River Basin will affect
streamflows to Walker Lake (U.S. Geological Survey, 2005).
For this study, the Walker River Basin is divided into an upper
and lower basin, relative to the USGS Walker River, near
Wabuska, Nevada, streamgaging station (fig. 1). Hydrologic
data collected by the USGS were focused on the lower basin
from water years 2004 through 2009, and data collected for
the present study are focused on the upper basin from water
years 2010 through 2014.
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Figure 1. Data-collection sites for the Walker River Basin study, water years 2010-14.




Hydrologic data collected by the USGS for the Walker
River Basin study are stored in the USGS National Water
Information System (NWIS) database and are documented in
several USGS interpretive reports. Lopes and Smith (2007)
describes the bathymetry of Walker Lake. Allander and oth-
ers (2009) quantifies ET from the lower Walker River Basin
for water years 2005-07, including evaporation from Walker
Lake. Lopes and Allander (2009a) describes the hydrologic
setting and conceptual hydrologic model of the Walker River
Basin, and Lopes and Allander (2009b) describes the water
budget of the lower Walker River Basin and Walker Lake.
Allander and others (2014) documents numerical hydrologic
models, and surface-water and groundwater simulations of the
lower Walker River Basin.

Purpose and Scope

The purpose of this report is to document hydrologic data
and data-collection methods for the Walker River Basin study
for water years 2010—14 (October 1, 2009—September 30,
2014). During that time, data were collected for 212 wells, 34
surface-water sites, 20 springs, and 12 sites on Walker Lake
(table 1 and fig. 1). Four wells, one stream, and six springs
outside of the Walker River Basin (table 1 and fig. 1) were
monitored to gain information from adjacent basins and to
determine if trends in the Walker River Basin occur outside
the study area boundary. Hydrologic data collected during
water years 2010-14 included groundwater levels, surface-
water discharge, water chemistry, and meteorological data.
Water-chemistry data included physical properties; concentra-
tions of major ions, nutrients, trace metals, dissolved gases,
and radionuclides; and ratios of the stable isotopes of hydro-
gen and oxygen. Meteorological data included air temperature,
barometric pressure, wind speed, relative humidity, and solar
radiation. Walker Lake water-chemistry data and meteorologi-
cal data were collected from a floating platform near the center
of the lake. Walker Lake water-chemistry data include data
from near the lake surface and from multiple depths below the
surface. All of the data are presented in this report and acces-
sible from the NWIS web portal (NWISWeb; U.S. Geological
Survey, 2015), except multiple-depth Walker Lake water-
chemistry data, which are available only in this report.
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Data-Collection Methods

Data-collection methods for the Walker River Basin study
followed established USGS guidelines, and all hydrologic
data are stored in the NWIS database. Groundwater levels in
wells were measured with electronic or steel tapes (Cunning-
ham and Schalk, 2011). Periodic surface-water discharge in
streams and irrigation canals and ditches was measured with
a FlowTracker acoustic Doppler velocimeter (Turnipseed and
Sauer, 2010). Water-chemistry samples from wells, streams,
springs, and near the surface of Walker Lake were collected
following standard USGS protocols (U.S. Geological Survey,
variously dated), and water-chemistry data from multiple
depths of Walker Lake were obtained following methods
established from previous USGS studies (Rowland and others,
2006; Wagner and others, 2006; Veley and Moran, 2012).

Water temperature, pH, specific conductance, dissolved
oxygen, and turbidity were measured with a calibrated multi-
sensor water-chemistry sonde in a flow-through chamber.
Alkalinity and concentrations of carbonate and bicarbonate
were determined in the field by using the inflection point,
incremental titration method (U.S. Geological Survey, vari-
ously dated). Concentrations of dissolved solids, major ions,
nutrients, trace metals, and radionuclides were determined
at the USGS National Water Quality Laboratory (NWQL);
concentrations of dissolved gases were determined at the
USGS Reston Groundwater Dating Laboratory; and ratios of
the stable isotopes of hydrogen and oxygen were determined
at the USGS Reston Stable Isotope Laboratory (table 2).

Groundwater samples were collected from wells with a
pump and filtration system. Most wells were sampled with
dedicated submersible pumps, and wells without dedicated
pumps were sampled with a Bennett pump. Groundwater
samples for laboratory analyses were collected only after
water temperature, pH, specific conductance, and dissolved
oxygen values were considered stable (U.S. Geological Sur-
vey, variously dated). Stream-water samples were collected by
dipping a bottle along the stream bank where the water was
well mixed. Stream-water samples were collected from five
continuous streamgaging sites about every 2 weeks and from
nine periodically measured streams once or twice during the
study. Spring-water samples were collected by dipping a bottle
into the spring as near to the orifice as possible.

Walker Lake water-chemistry data are from a floating
platform near the center of the lake (fig. 1). Near-surface
samples were collected by dipping a bottle just below the lake
surface. Water chemistry at multiple depths was monitored
with an automated variable-depth profiling system. The profil-
ing system, equipped with a winch and a sonde, collected data
atdepths of 1, 3,5, 7,9, 11, 13, 15, 17, and 19 meters (m)
below the lake surface every 4 hours. During site visits, sonde
sensors were cleaned and calibrated, and the water depth was
measured to verify that the lake was deeper than 19 m.
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Meteorological data were recorded hourly with sensors
installed on the Walker Lake floating platform. Air tempera-
ture and relative humidity were measured 2.2 m above the
lake surface, wind speed was measured 2.9 m above the lake
surface, barometric pressure was measured 1.3 m above the
lake surface, and solar radiation was measured 2.8 m above
the lake surface. The meteorological sensors were factory
calibrated before and after data collection to determine and
ensure accuracy. In the field, routine visual inspections and

maintenance ensured the sensors were clean and free of debris.

When necessary, sensors were cleaned with a cotton swab and
deionized water.

Hydrologic Data

Groundwater levels were measured in 195 wells, total-
ing 2,070 measurements, from October 2, 2009, to March 18,
2014 (appendix 1). Surface-water discharge was measured in
11 streams, 9 irrigation ditches, and 4 irrigation canals, total-
ing 104 measurements, from January 6, 2011, to October 29,
2012 (appendix 2).

Groundwater-chemistry samples were collected from 70
wells, totaling 107 samples, from September 15, 2010, to
September 21, 2012 (appendix 3). The samples were analyzed
for water temperature, pH, specific conductance, dissolved
oxygen, alkalinity, bicarbonate, and carbonate; concentrations
of dissolved solids, major ions, nutrients, trace metals, radio-
nuclides, and dissolved gases; and ratios of the stable isotopes
of hydrogen and oxygen (table 2).

Stream water-chemistry samples were collected from 14
streams, totaling 359 samples, from October 21, 2010, to
September 27, 2013 (appendix 4). The samples were analyzed
for water temperature, pH, specific conductance, concentra-
tions of chloride and bromide, and ratios of the stable isotopes
of hydrogen and oxygen. Bromide analyses were discontinued
after analyzing 25 samples from four streams because bromide
concentrations were below detectable levels.

Spring water-chemistry samples were collected from 20
springs, totaling 20 samples, from August 18, 2011, to August
15, 2012 (appendix 5). The samples were analyzed for water
temperature, pH, specific conductance, chloride concentration,
and ratios of the stable isotopes of hydrogen and oxygen.

Walker Lake water-chemistry samples from near the lake
surface were collected on November 2, 2010, and Janu-
ary 14, 2014 (appendix 6). The near-surface samples were
analyzed for water temperature, pH, specific conductance, and
dissolved-solids concentration. Walker Lake water-chemistry
data from 1, 3, 5, 7,9, 11, 13, 15, 17, and 19 m below the lake
surface were collected near continuously from May 3, 2011, to
June 9, 2013 (appendix 6). Data collected at multiple depths
were water temperature, pH, specific conductance, dissolved
oxygen, turbidity, and water depth.

Meteorological data were collected on the Walker Lake
floating platform from March 30, 2011, to September 30,
2013, (appendix 6) and included air temperature, barometric
pressure, wind speed, relative humidity, and solar radiation.
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http://waterdata.usgs.gov/nwis/inventory/?site_no=384147119282201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384144119310501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384220119325801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384156119323301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384440119271001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384433119264101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384320119271301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=383259119222501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384522119220101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384532119224301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384553119173101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384530119190401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384459119174401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384239119201501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384232119174001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384208119190601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384047119192801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385030119244301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384820119230000&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384741119231801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384650119234501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385024119162101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385015119194501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384935119194001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384933119175601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=394918119194601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384811119193101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384812119182201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384828119165901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384714119204701&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384558119183101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384618119173201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385557119240801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385256119211201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385249119221401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385225119245901&agency_cd=USGS&amp;
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http://waterdata.usgs.gov/nwis/inventory/?site_no=385231119252101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385151119245201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385614119182401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385222119154601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385825119232401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385704119234501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385916119202901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385857119194601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390848119112501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385556119080901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385451119122201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385528119120101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385500119114201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385455119114501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385439119115401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385255119090501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385201119080901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385142119111301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385148119094801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385616119035901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385551119031001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390108119114801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390116119131301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390054119131301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390008119093801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385912119100501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385759119101001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385718119101301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385929119065901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385623119062801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385651119031301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390625119142801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390558119141101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390624119090101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390531119100101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390530119094501&agency_cd=USGS&amp;

Hydrologic Data for the Walker River Basin, Nevada and California, Water Years 2010-14
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http://waterdata.usgs.gov/nwis/inventory/?site_no=390416119112401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390416119112402&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390329119122701&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390336119091901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390320119081001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390253119081601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390319119102401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390230119123301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390135119122201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390135119113501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390606119032901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390416119015201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390411119055401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390406119030601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390336119030201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390255119071701&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390653119141401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=391021119094001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=391004119093201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=391058119075801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=391017119090301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390837119133101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390829119112901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390836119104201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390903119091601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390729119131501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390714119104801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390712119070101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390914119060601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=380258119153801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381408119205501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381302119183401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381239119165601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=380958119193301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381407119132401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381251119132001&agency_cd=USGS&amp;

9

Hydrologic Data

ou ou ou 1 x1puaddy/qom SIMN [1om HSN¥A L19dvd 109407 624 TINVOIT TO9TIVSTTEEESSE
ou ou ou [ xipuaddy/qom SIMN [1om LM LOTAAdd  1D9DV0T 62 CIN VOIT TO0SSV8TTSCESSE
ou ou ou [ x1puaddy/qom SIMN [1om T NOILVAYASHO A ANITIAMOd  £999961 62 CINVOIT COTELVSTTEVESSE
ou ou ou [ xipuaddy/qom STMN [1om [ NOILVAYHSHO A ANITIHMOd  cdd9d61 67 CIN VOIT TOTELVSTTEVESSE
ou ou ou [ x1puaddy/qom SIMN IELY I M QY ANITIHMOd 1999961 62d TINVOIT TOTELV8TTCVESSE
ou ¢ xipuaddy/qoM SIMN ou [ x1puaddy/qom STMN oM SA 99 ANITIHMOd  7OAADS8T 62 CIN VOIT TOE0LVSTTVVESSE
ou ou ou [ xipuaddy/qom SIMN [1om € NOLLVAYASEIO A¥ ANITIHMOd 1000081 674 CIN VOIT TOOELV8TTSVESSE
ou ou ou [ x1puaddy/qom STMN oM AOOMASVAED 10094ST 62 CINVOIT TOSOVV8TTECTSSE
ou ou ou [ x1puaddy/qom STMN [[om HAVIO I ATO  1dVOVHI 62 TINVOIT TOESCYSTTOSTSSE
ou ou ou [ x1puaddy/qom SIMN [1om O TIM STIVALMVAH 1A99ds0 62 ¢IN VOIT TOSEIV8TTZEISSE
ou ou ou 1 x1puaddy/qom STMN oM ANNA ANVS  TVEOdE0 624 CINVOTT TO90778TTS0958€
ou ou ou [ xipuaddy/qom STMN [1om SHS  1vddd10 87 TIN VOII TOCESVSTT6TISSE
ou ¢ x1puaddy/QaM SIMN ou [ x1puaddy/qom SIMN [lom 1 9a+1 #2d €IN 601 TOOVST6TTIST6S8E
ou ¢ x1puaddy/QaM STMN ou ou Suuds ONIYdS LHOITIML 1 9a982 8d 1IN 601 TOCOCSSTTCOLVSE
ou ¢ xipuaddy/QomM SIMN ou ou Sunds ONIIdS WYHVYEEAY 10VO81 8¢ [IN 601 TOOSESSTTCVSYSE
ou ¢ x1puaddy/QaM STMN ou ou Sunds ONIIAS LININNS T 99V8T 8H 1IN 601 TOOEESSTT6T6VSE
ou ¢ x1puaddy/QoMSTMN ou ou Suuds DNIIAS JINNAIHD [ VVVO0T 8TH 60N 601 TOLTCSSTTCSLESE
ou ¢ x1puaddy//qaM SIMN ou ou Sunds ONIIAS 901 1 DADTI LTH 80N 601 TOCTSSSTTISVEESE
ou ¢ x1puaddy/QaM STMN ou ou Suuds ONIIAS AATVEVd 1 dvD90 LT 80N 60T TO97006TTVIvESE
ou ¢ xipuaddy/qomM SIMN ou ou T1om OPBIAAIIS  [VOVO9I $TH LON 601 TOTSTT6TTOVZISE
ou ¢ x1puaddy/QoM SIMN ou ou Sunds ONIIAS YOLO0A ONOT 109ady0 STA LON 601 TOVSTI6TI6V6CSE
ou ¢ xipuaddy/qoM SIMN ou [ x1puaddy/qom STMN |G sfeasod  [VADAST 67 90N 601 TOSSTVSTTEVOCSE
ou ¢ x1puaddy/QomM SIMN ou ou Suuds Sunds 1 @ddel 824 90N 601 TOLVESSTTCYTCRE
ou ¢ x1puaddy/QaM STMN ou ou Sunds DINOSVIA INTOOLTZ0I9TON900 1 VAT 92 90N 601 TOOCLO6TTOTTCSE
ou ¢ xipuaddy/qom SIMN ou ou T1om INTOONZZAYTON9OO 1 ADITT ¥TH 90N 601 TOEOOCETTISYOCSE
ou ¢ x1puaddy/qamM SIMN ou ou [1om INTO0MIZIYTON900  1D94dIT ¥ 90N 601 TO0SOC6TTLOTCSE
ou ou ou [ x1puaddy/qom SIMN IEXY 1adaagze szd SON 601 TOSSET6TISEVISE
ou ou ou [ xipuaddy/qom STMN oM 109AVIT ST SON 601 TOVOET6TTOSITSE
ou ou ou [ x1puaddy/qom SIMN [lom IVAVV60 STH SON 601 TOTSCIGLIVSLISE
ou ou ou [ x1puaddy/qom STMN |G 1a99dsc ¥2d SON 601 TOCEITETTZTSTE
ou ¢ x1puaddy/QomM SIMN ou [ xipuaddy/qom SIMN T1om 19D22¢T ¥2d SON 601 TOB0ZT6TTVCITSE
ou ou ou [ x1puaddy/qom SIMN |G 1a9vdasT 79 SON 601 TOOCZT6TT6EITSE
ou ¢ x1puaddy/QoMSTMN ou ou Suuds INTO080ILTONF00 1AFAd80 LTH $ON 601 TOYSO06TTIVSCI8E
ou ¢ x1puaddy/qaM SIMN ou ou xSurids INTOSMYTHITONY00 [ VAT 9¢A ¥ON 601 TOOCEO6TTCCITSE
ou ¢ x1puaddy/QaM SIMN ou ou Surds INT00DTOH9ZONY00  1DVOVZ0 9T YON 601 TOIZVO6TTITVISE
ou ¢ xipuaddy/qomM SIMN ou [ xipuaddy/qom STMN oM 1VOdd6T ST ¥ON 601 TOCCYT6TTOE0TSE
|eaibojoioa)apy Ansiwaya 191epp afiaeyasip 1a1em-aaepng [ELEIREILTTY adhy ang aweu uonejs SIMN hw=E=m____“am_ﬁ”M__,ﬂ_~=u=_

[eo1e Apnys uIseq J0ATY ION[BA\ ) JO OPISINO PAJROO] ST IS *, {[er1od qom STMN ) WOIJ d[qe[IeAL Ik BJep ‘GOA STMN (WAISAS UONBULIOJU] IojeA) [euoneN ‘STMNI]

panunuo)—y1-0L0g SIeaA Jarem ‘Apnis uiseg Jaaly Jay|eAN Y1 10} SBYIS UOND3||09-BIR(Q

‘LalqeL


http://waterdata.usgs.gov/nwis/inventory/?site_no=381030119142201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381416119042601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381122119032001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381254119005401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381639119172001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381624119170901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381547119163201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381754119125101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381650119130401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=381435119135501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382107119205001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382048119200301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382110119072001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382142118534701&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382043118445501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382949119115401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382746119115101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=383444119004601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=383345118551201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=383752118521701&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384919118533001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384842118535001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384702118520201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385918119154001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385619118483201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385605118440601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385637118463501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385450118425301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385423118440801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385345118473001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385344118470301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385342118473101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385343118473101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385343118473102&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385325118455001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385333118461601&agency_cd=USGS&amp;

Hydrologic Data for the Walker River Basin, Nevada and California, Water Years 2010-14
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http://waterdata.usgs.gov/nwis/inventory/?site_no=385342118443201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385203118452001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385430118290401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390047118513801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390047118513802&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385915118491301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385840118500101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385756118485001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390049118464801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385908118453201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385908118453202&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385930118373101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390610118554301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390610118554201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390610118554202&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390527118581901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390350118544401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390538118534701&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390303118513401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390219118515301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390219118515302&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390219118515303&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390343118465001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=391052119034101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390933119030301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390933119030302&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390729119020401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390906118575701&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390700118584001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=390700118584101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=383919118454101&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384234118390801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384234118390802&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384917118421601&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384917118421602&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=385628118481301&agency_cd=USGS&amp;
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http://waterdata.usgs.gov/nwis/inventory/?site_no=385628118481302&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382234118333801&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382034118313301&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382033118315501&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382918118392201&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382850118392401&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=383440118365001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=383308118410901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=375746119160901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=375537119151901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=375652119062001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=380139119143001&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384200118165000&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384102118155901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10311200&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10291480&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10291500&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10298510&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10299050&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10299000&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10299020&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10299005&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10299100&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10295100&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10291495&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10295025&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10295030&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10289490&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10289500&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10294180&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10294130&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=382415119234000&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10295020&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10295010&agency_cd=USGS&amp;
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http://waterdata.usgs.gov/nwis/inventory/?site_no=10296585&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10299275&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10298560&agency_cd=USGS&amp;
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http://waterdata.usgs.gov/nwis/inventory/?site_no=10300400&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10296630&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=10297100&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=384200118431901&agency_cd=USGS&amp;
 http://waterdata.usgs.gov/nwis/inventory/?site_no=384200118431800&agency_cd=USGS&amp;
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Summary

With funding from the 2002 Farm Bill and in response to
declining lake levels and worsening water quality in Walker
Lake, the USGS, in cooperation with the Bureau of Reclama-
tion, began a study of the Walker River Basin in 2004. The
main objective of the study was to determine how to best
sustain the desert terminal lake and improve water quality. To
accomplish this goal, the USGS has been collecting and ana-
lyzing hydrologic data since 2004; this report documents the
data and data-collection methods for water years 2010—14.

Groundwater levels were measured in 195 wells, total-
ing 2,070 measurements, from October 2, 2009, to March 18,
2014. Surface-water discharge was measured in 11 streams
and 13 irrigation canals, totaling 104 measurements, from
January 6, 2011, to October 29, 2012. Water-chemistry data
were collected at wells, streams, springs, and Walker Lake.
Chemical analyses included determining physical properties;
concentrations of major ions, nutrients, trace metals, dissolved
gases, and radionuclides; and ratios of the stable isotopes of
hydrogen and oxygen. Groundwater-chemistry samples were
collected from 70 wells, totaling 107 samples, from Septem-
ber 15, 2010, to September 21, 2012. Stream water-chemistry
samples were collected from 14 streams, totaling 359 samples,
from October 21, 2010, to September 27, 2013. Spring water-
chemistry samples were collected from 20 springs, totaling 20
samples, from August 18, 2011, to August 15, 2012. Walker
Lake water-chemistry samples from near the lake surface were
collected on November 2, 2010, and January 14, 2014. Walker
Lake water-chemistry data from 1, 3, 5,7, 9, 11, 13, 15, 17,
and 19 meters below the lake surface were collected from May
3,2011, to June 9, 2013. Meteorological data were collected
on Walker Lake from March 30, 2011, to September 30, 2013.
All of the data are presented in this report and accessible from
NWISWeb, except multiple-depth Walker Lake water-chemis-
try data, which are available only in this report.
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Appendixes

All of the appendixes in this report are distributed in Microsoft® Excel 2010 format and are available for download at
http://dx.doi.org/10.3133/ds967.

Appendix 1. Water-level measurements for the Walker River Basin study,
water years 2010-14.

Appendix 2. Surface-water discharge measurements for the Walker River
Basin study, water years 2011-13.

Appendix 3. Groundwater-chemistry data for the Walker River Basin study,
water years 2010-12.

Appendix 4. Stream water-chemistry data for the Walker River Basin study,
water years 2011-13.

Appendix 5. Spring water-chemistry data for the Walker River Basin study,
water years 2010-13.

Appendix 6. Lake water-chemistry and meteorological data from sites located
on Walker Lake, water years 2011-14.
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