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Data on Ground-Water Quality in the Winnemucca
District of the U.S. Bureau of Land Management,
Northwestern Nevada, 1934-87

By Kerry T. Garcia and Judy M. Jacoboni

ABSTRACT

This report is a compilation of data on the
quality of ground water in the Winnemucca District of
the U.S. Bureau of Land Management. It includes data
on 591 samples collected from 530 wells and springs
from 1934 to 1987.

The water-quality data in this report include
specific conductance, pH, water temperature, color,
turbidity, hardness, cations (calcium, magnesium, sodium,
potassium), alkalinity, anions (carbonate, bicarbonate,
sulfate, chloride, fluoride), silica, dissolved solids,
nitrate, ammonia, and phosphorus. In addition, some
analyses include the trace constituents aluminum, anti-
mony, arsenic, barium, beryllium, bismuth, boron, cad-
mium, chromium, cobalt, copper, iron, lead, lithium,
manganese, mercury, molybdenum, nickel, selenium, silver,
strontium, tin, vanadium, and zinc. Data for hydroxide,
sulfide, bromide, iodide, nitrite, cesium, gallium,
germanium, rubidium, titanium, zirconium, tritium,
deuterium, oxygen-18, carbon-13, and the gases argon,
carbon dioxide, ethane, hydrogen, methane, and oxygen
for a limited number of sites are also included.

Limited data for radionuclides, stable isotopes, and
organics also are listed. Some samples exceeded
primary drinking water standards for fluoride, trace
constituents, and nitrates.



INTRODUCTION

The Winnemucca District of the U.S. Bureau of Land Management
(BLM) encompasses about 13,000 square miles in northwestern Nevada
(figure 1) . Several small streams, including the Humboldt, Little
Humboldt, Kings, and Quinn Rivers, and many sSprings and wells are
in the District.

The BLM is responsible for the management of large tracts of
public land in Nevada. Baseline data on the quality of ground water
on those lands are necessary for development and execution of plans
for land management and watershed protection, and for development and
protection of domestic and livestock water supplies. Because of this
need, the U.S. Geological Survey (USGS), in cooperation with the BLM,
began a two-phase study within the Winnemucca District.

Purpose and Scope

This report presents the results of the first phase of the
study. The purpose of the first phase was to compile a data base
of the quality of the ground-water resources from existing information
about water quality in the Winnemucca Disirict. The scope of the work
included an inventory and compilation of existing information and
publication of the data. Previously published reports were the source
of much of the water-quality data.

Phase two, as planned, will study the adequacy of data that were
compiled and inventoried in phase one to address the suitability of
the ground water for beneficial uses. Phase two also may include
initiation of a monitoring program designed to meet shortcomings in
the present data base.
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Bureau of Consumer Health Protection Service (NBCHPS). Some of the
water-quality data were provided by NBCHPS.






Previous Studies Related to Hydrology

Several hydrologic studies of selected areas in and around the
Winnemucca District have been made. Most of the studies were
reconnaissance investigations; they include brief descriptions of the
geology, hydrology, and water quality. The reports are as follows:

Hydrographic
Report areas discussed Authors and year of publication
number (see figure 2) (see "References Cited")

Nevada Division of Water Resources Reconnaissance Reports

4 29 Sinclair, 1962a
5 72 Eakin, 1962
7 31 Sinclair, 1962b
11 24 Sinclair, 1962c
20 23,24,25,26,27,28 Sinclair, 1963a
22 1,2,3,4 Sinclair, 1963b
23 124,125,126,127,128, Cohen and Everett, 1963
130,132
29 71 Cohen, 1964
32 73 Everett and Rush, 1965
44 17,18,19,20,21,22,98 Glancy and Rush, 1968
55 75,77,78,79 Harrill, 1970
57 76,80-89,91 Van Denburgh and others, 1973

Nevada Division of Water Resources Bulletins

10 69 Loeltz and others, 1949

13 129 Loeltz and Phoenix, 1955
14 33 Visher, 1957

19 70 Cohen, 1962

24 70 Cohen, 1963

31 30 Malmberg and Worts, 1966
34 33 Huxel, 1966

37 24 Harrill, 1969

39 69 Harrill and Moore, 1970

U.S. Geological Survey Open-File Reports

78-139 33B Arteaga, 1978
85-648-E 33B,36,66,67,69,70 Welch and Williams, 1987a
85-648-F 21,24,28,73,73A,78,81 Welch and wWilliams, 1987b
85-648-G 53,54,58,60,64-66,70,71 Welch and Williams, 1987c
128-130,132
85-648-H 74,76,81,83,87-90,100, Welch and Williams, 1987d
101,103,105,108,124,
127,128

U.S. Geological Survey Water-Resources Investigations Report
87-4062 23-26,78 Welch and Preissler, 1990
U.S. Geological Survey Water-Supply Paper

1539-C 80 Zones, 1961




GEOGRAPHIC AND HYDROLOGIC SETTING

The Winnemucca District in northwestern Nevada includes part
or all of 47 hydrographic areas (Rush, 1968) in Nevada (figure 2).
The District lies almost entirely within the Great Basin, and is
characterized by a series of generally north-south-trending mountains
and valleys. The mountains form the topographic and drainage divides
between the hydrographic areas and can impede ground-water movement
between adjacent valleys. Much of the Winnemucca District is high
desert, with altitudes ranging from about 4,000 to 9,800 feet
above sea level.

The Humboldt River is the major stream in the area, flowing
through and terminating in the Winnemucca District (figure 1). The
stream begins in eastern Nevada and flows southwestward and westward
before entering the eastern part of the study area. The stream then
flows northwestward for about 50 miles before turning southwestward
again and flowing into Rye Patch Reservoir. The natural terminus
of the stream is the Humboldt Sink, south of Lovelock.

Water released from Rye Patch Reservoir is used primarily
for irrigation in the Lovelock area. The water that flows into the
Humboldt Sink is mostly excess irrigation and wastewater from the
Lovelock area.

The Little Humboldt River and its tributaries lie mostly in
the Winnemucca District. Flow from this stream is diverted and used
for irrigation in Paradise Valley. Excess irrigation and wastewater
that does not evaporate or percolate, and is not transpired, flows
into the Humboldt River near Winnemucca.

Kings River is a small stream in the northern part of the
District that is a tributary of the Quinn River. Several other small
streams lie within the District and generally terminate on the valley
floors.

The Winnemucca District encompasses all or parts of Churchill,
Humboldt, Lyon, Pershing, and Washoe Counties, with Humboldt (popula-
tion, about 12,000) and Pershing (population, about 4,400) Counties
comprising most of the District. The Winnemucca District has two
major population centers, Winnemucca (population, about 6,000) and
Lovelock (population, about 2,200), which provide most of the services
required by people in the District (J.P. Comeaux, Nevada Department
of Taxation, written commun., 1987). Smaller rural communities and
ranches also are in the area.

The Sierra Nevada range along the western Nevada border
and air masses moving eastward from the Pacific Ocean are important
factors that control the climate in the study area. As the air masses
move over the Sierra Nevada, the air cools and much of the moisture
condenses and precipitates in the mountains. Consequently, the
project area has a subhumid climate in the mountains and an arid
to semiarid climate in the valleys.



1 338 "
2
b

21

50 MILES

1 1 ! 1 ]

T
50 KILOMETERS

EXPLANATION

—--— BOUNDARY OF HYDROGRAPHIC REGION
——— BOUNDARY OF HYDROGRAPHIC AREA

FIGURE 2.--Hydrographic regions and areas (Rush, 1968) in the Winnemucca District.



HYDROGRAPHIC REGIONS AND AREAS

Area Area
number Name number Name
Northwest Region
1 Pueblo Valley 4 Virgin Valley
2 Continental Lake Valley 16 Duck Lake Valley
3 Gridley Lake Valley
B Rock D Regi
21 Smoke Creek Desert 30 Kings River Valley
22 San Emidio Desert (A) Rio King Subarea
23 Granite Basin (B) Sod House Subarea
24 Hualapai Flat 31 Desert Valley
25 High Rock Lake Valley 32 Silver State Valley
26 Mud Meadow 33 Quinn River Valley
27 Summit Lake Valley (A) Orovada Subarea
28 Black Rock Desert (B) Mc Dermitt Subarea
29 Pine Forest Valley
Snake River Basi
34 Little Owyhee River Area
Humbolck River Basi
64 Clovers Area 70 Winnemucca Segment
65 Pumpernickel Valley 71 Grass Valley
66 Kelly Creek Area 72 Imlay Area
67 Little Humboldt Valley 73 Lovelock Valley
68 Hardscrabble Area (A) Oreana Subarea
69 Paradise Valley 74 White Plains
West-Central Region
75 Bradys Hot Springs Area 78 Granite Springs Valley
76 Fernley Area 79 Kumiva Valley
77 Fireball Valley
Truckee River Basi
80 Winnemucca Lake Valley 82 Dodge Flat
81 Pyramid Lake Valley
C River Basi
101 Carson Desert
Central Region
128 Dixie Valley 131 Buffalo Valley
129 Buena Vista Valley 132 Jersey Valley
130 Pleasant Valley

FIGURE 2.--Continued.



Average annual precipitation (National Climatic Center, 1987) at
three weather stations in the study area (figure 1) is:

Altitude Average annual
(feet above precipitation
Station name sea level) (inches)
Lovelock 3,975 5.5
Paradise Valley 4,675 9.2
Winnemucca 4,297 7.9

Generally, most of the precipitation falls in the winter as snow. In
the summer, precipitation is generally rain from thunderstorms.

Air temperature in the study area can fluctuate as much as 50 °F
in a 24-hour period during the summer and as much as 30 °F in the
winter. The mean annual air temperature at Winnemucca is about 49 °F.
The average monthly temperature in January is about 30 °F, whereas in
July it is about 72 °F. However, temperatures as low as -36 °F and as
high as 108 °F have been recorded in Winnemucca.

METHODS USED IN THE STUDY

Data on ground-water quality in the Winnemucca District were
extracted from a statewide data base maintained by the USGS. The
data base included information on 591 water samples collected from
530 wells and springs from 1934 to 1987. Most of the samples reported
in the data base were analyzed for specific conductance, pH, temper-
ature, color, turbidity, hardness, cations (calcium, magnesium, sodium,
and potassium), alkalinity, anions (carbonate, bicarbonate, sulfate,
chloride, and fluoride), silica, dissolved solids, nitrate, ammonia,
and phosphorus. In addition, about 30 percent of the samples were
analyzed for at least some of the following trace constituents: alumi-
num, antimony, arsenic, barium, beryllium, bismuth, boron, cadmium,
chromium, cobalt, copper, iron, lead, lithium, manganese, mercury,
molybdenum, nickel, selenium, silver, strontium, tin, vanadium, and
zinc. Data for hydroxide, sulfide, bromide, iodide, nitrite, cesium,
gallium, germanium, rubidium, titanium, zirconium, tritium, deuterium,
oxygen-18, carbon-13, and the gases argon, carbon dioxide, ethane,
hydrogen, methane, and oxygen for a limited number of sites are
also included. Limited data for radionuclides, stable isotopes,
and organics also are listed.

1 Ammonia data are the result of an analytical procedure, that
determines the combined concentration of the ammonium ion (NH,) plus
un-ionized ammonia (NH,). In most waters having a pH of less than
about 8.5, the concenttation of ammonium exceeds that of ammonia.



Verification of site locations and analytical results was
not within the scope of this project. However, as a check on the
accuracy of the chemical analyses, the electrical balance between
the cations and anions was compared. If the difference between the
sum of the major cations and the sum of the major anions, expressed
in milliequivalents per liter, exceeded 10 percent, the analysis was
considered inaccurate and was excluded from the data compilation.
When the electrical imbalance was small, the accuracy of the
analytical results was considered acceptable. The imbalance
calculation is:

(cations - anions)
Imbalance (in percent) = x 100
(cations + anions)

This check, which can be made only if all major ions have been
analyzed and reported, could be made on about 40 percent of the
analyses. Of those, 18 out of 228 had an imbalance that exceeded
10 percent and were eliminated from the data compilation.

Some of the reconnaissance reports (p. 4) include data that had
not been stored in the water-quality data base. For the sites in
these reports with water-quality data, well and spring locations were
retrieved from the USGS site file, the location information was
matched with the sites in these reports, and the data were then
entered into the data base.

A few analyses from the NBCHPS were also entered into the
water-quality data base if a site location could be matched with
the analysis.

The analytical methods in use, their accuracy, precision,
and detection limits, and the laboratory performing the analyses
must be considered when interpreting water-quality data from extended
time periods. Differences in sampling and sample handling must also
be taken into account. Changes in sampling procedures and analytical
techniques can have a significant effect on water-quality data.
Geological Survey Water-Supply Paper 1454 and the first, second, and
third editions of Book 5, Chapter Al, Techniques of Water-Resources
Investigations of the United States Geological Survey can be con-
sulted for information about USGS methods from 1960 to the present.



WATER~QUALITY CRITERIA FOR BENEFICIAL USE
Domestic Use

With modern technology and treatment, almost any ground water
can be treated to meet drinking-water standards; however, the costs
involved can be prohibitive. To be suitable for domestic use, ground
water is generally expected to meet drinking-water standards with
little or no treatment. Constituents in ground water may exceed a
standard without injury to health; the concentration and duration
depends on the nature of the constituent (National Academy of
Sciences and National Academy of Engineering, 1973, p. 51).

Drinking-water standards for many constituents have been
adopted by the State of Nevada. Those standards--as well as Federal
standards--and the sources and significance of selected water-quality
constituents, are listed in table 1. Nevada public-supply standards
do not apply to individual private water supplies; however, they are
used as recommended maximum concentrations (Darrell Rasner, NBCHPS,
oral commun., 1986). Sites in the Winnemucca District where primary
drinking-water standards were exceeded are listed in table 2 and
shown in figures 3-5.

Agricultural Use

High concentrations of some constituents are toxic to animals

or may accumulate in their tissues and body fluids, making them un-
safe for human consumption (National Academy of Sciences and National
Academy of Engineering, 1973, p. 309). Concentrations of constituents
that make a water undesirable for livestock depend on several vari-
ables, such as age, sex, species, physiological state, water intake,
and diet of the animal; the oxidation state of the toxic constituents;
and the temperature of the environment (National Academy of Sciences
and National Academy of Engineering, p. 309).

The criteria generally used to determine if a water is
suitable for irrigation are (1) dissolved solids concentration
(salinity hazard), (2) proportion of sodium to calcium plus magne-
sium (alkali hazard), and (3) boron concentration (toxicity hazard).
Specific conductance is an indication of the salinity hazard because
of its relation to dissolved solids. Dissolved-solids concentration
can be estimated by multiplying specific~-conductance values by a
factor generally ranging from 0.55 to 0.75 (Hem, 1985, p. 67).

The alkali hazard is related to specific conductance and the SAR
(sodium adsorption ratio). SAR is defined as follows:

(Na)

SAR =

lica) + Mg)1 / 2

where (Na), (Ca), and (Mg) are the concentrations of sodium, calcium,
and magnesium, respectively, expressed in milliequivalents per liter
(U.s. Salinity Laboratory Staff, 1954).

Table 3 lists the recommended concentrations for selected con-
stituents in water for agricultural use; table 4 classifies selected
plants as to their relative tolerance to boron; and table 7 (back
of report) shows ranges in values for selected constituents and
properties of water from wells and springs in the study area.

-10-
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