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CONVERSION FACTORS AND ABBREVIATIONS

"Inch-pound” units of measure used in this report may be converted to metric (International System)
units by using the following factors:

Multiply By To obtain
Acre foot (acre-ft) 1,233 Cubic meter (m3) 3
Cubic foot per second (ft"/s) 0.02832 Cubic meter per second (m™ /s)
Foot (ft) 0.3048 Meter (m)
Inch (in.) 25.40 Millimeter (mm)
Mile (mi) 1.609 Kilometer (km) »
Square mile (miz) 2.590 Square kilometer (km™)

Fiscal Year and Water Year: Both comprise the 12-month period from October 1 through September 30, and
are designated by the year in which that period ends (for example, Fiscal Year 1988 began October 1, 1987,
and ended September 30, 1988).

Trade Names: The use of trade names in this report is for identification purposes only and does not
constitute endorsement by the U.S. Geological Survey.
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- MESSAGE FROM THE NEVADA DISTRICT CHIEF

The U.S. Geological Survey has been collecting water-resources data in Nevada since 1890. Most
of the projects that constitute the current Nevada District program can be classified as either basic-data
acquisition or hydrologic interpretation. About 25 percent of the program focuses on collection and dis-
semination of basic data on Nevada water resources, including operation of streamflow gages, ground-water
level networks, and monitoring of the quality of the ground and surface water. The remaining 75 percent
of our program involves interpretive hydrologic investigations and research.

About 52 percent of our activities are in cooperation with State and local agencies. Technical
projects supported by other Federal agencies make up about 23 percent of the program, and the remaining
25 percent consist of USGS data collection, interpretive projects, and research.

Water conditions in Nevada during the 4 years covered by this report were by no means average,
with one very wet year (1986) and two very dry years (1987 and 1988). As of April 1, it looks as if 1989
will be an approximately normal year for precipitation. During the past 4 years, the greatest variation from
the average runoff (average discharge for each stream over the period of record) occurred in streams draining
the Sierra Nevada. Streams draining the eastern and southern parts of the State were less affected.

The major water-resource issues facing the Nation today are water availability; competition for
available water; deteriorating water-quality; optimal management of water resources; and climatic variation
and its impact on water resources. Areas of concern in Nevada are directly related to the above issues, and
include: water allocation in the Truckee-Carson River Basin; irrigation return-flow contamination of the
Stillwater Wildlife Management Area; hydrologic effects of weapons testing at the Nevada Test Site;
assessment of potential long-term impacts of the proposed Yucca Mountain Nuclear Waste Repository;
and drought in Nevada.

Future water-resource issues in Nevada are likely to center on: water supply for, and the environ-
mental effects of, the rapidly growing population centers at Las Vegas, Reno, and Elko; impacts of operations
at the Nevada Test Site; management of interstate rivers such as the Truckee and Colorado Rivers; hydrologic
and environmental impacts at heavily mined areas; and water-quality management in the Lake Tahoe Basin.

William J. Carswell, Jr.
Nevada District Chief
U.S. Geological Survey
Water Resources Division
Carson City, Nevada



ORIGIN OF THE U.S. GEOLOGICAL SURVEY

The U.S. Geological Survey (USGS) was established by an act of Congress on March 3, 1879, to
provide a permanent Federal agency to conduct the systematic and scientific "classification of the public
lands, and examination of the geological structure, mineral resources, and products of national domain."
An integral part of that original mission includes publishing and disseminating the earth-science
information needed to understand, to plan the use of, and to manage the Nation’s energy, land,
mineral, and water resources.

Since 1879, the research and fact-finding role of the USGS has grown and been modified to meet
the changing needs of the Nation it serves. As part of that evolution, the USGS has become the Federal
Government’s mapmaking agency, the primary source of data on the Nation’s surface- and ground-water
resources, and the employer of the largest number of professional earth scientists. Today’s programs
serve a diversity of needs and users.

BASIC MISSION AND PROGRAM OF THE
WATER RESOURCES DIVISION

The mission of the Water Resources Division (WRD) is to provide the hydrologic information and
understanding needed to manage the Nation’s water resources for the benefit of the people of the United
States. To accomplish this mission, the WRD, in cooperation with local, State, and Federal agencies,
uses a wide variety of investigative and interpretive techniques to collect and transfer hydrologic
information to the water-user community. An integral part of that mission includes publishing and
disseminating the earth-science information needed to understand, to plan the use of, and to manage the
Nation’s energy, land, mineral, and water resources. The WRD undertakes this mission while adhering
steadfastly to the concept of scientific method and the maintenance of an unbiased stance in the midst of
often highly controversial political issues.

Programs sponsored by the WRD in Nevada include:

o Data collection to aid in the evaluation of the quantity, quality, and use of Nevada's water
resources;

e Analytical and interpretive water-resources appraisals to describe the occurrence, quality, and
availability of surface and ground water in Nevada;

e Basic and problem-oriented research into hydraulics, hydrology, and related fields of science
and engineering;

e Public dissemination of water-resources data and results of water-resources investigations
through reports, maps, computerized information services, and other forms of release;

e Scientific and technical assistance in hydrology to other Federal, State, and local agencies.



NEVADA DISTRICT, WRD

Organization

The Nevada District Office is responsible for water-related U.S. Geological Survey activities
in Nevada. The Nevada District has a staff of about 110 employees: about 85 in Carson City, about
22 in a field office in Las Vegas, and 3 in a field office in Elko. The Las Vegas office is scheduled to
become a subdistrict office in the fall of 1989--an administrative change that will provide this rapidly
growing part of the Nevada District greater autonomy and versatility. These staffing figures represent
a nearly 100-percent increase over levels of 5 years ago and reflect a trend toward increased interest in
State water-resource issues. Figure 1 shows the organization and responsibilities of the various units
within the Nevada District. Basic data on water resources in Nevada are collected throughout the State
by personnel from the field offices; figure 2 shows the areas of responsibility for each office.

Inquiries regarding projects described in this report may be directed to one of the following offices:

Nevada District Office

705 N. Plaza St., Room 224

Carson City, Nevada 89701

Las Vegas Field Office
1500 E. Tropicana Ave., Suite 201
Las Vegas, Nevada 89132

Elko Field Office
P.O. Box 1044
Elko, Nevada 89801

District Chief
Assoc. Chief
Research Discipline
Activities Specialists
Computer Admin. Reports
Applications Services Section
tion Section
Hydrologic Special Hgdrologlc Great Basin Nevada Test Site
Information Projects tudies Aquifer Studies Weapons Testing
Section Section Section Section Hydrology Program

Data Management
= and Analysis
Unit

|

Carson City Elko Las Vegas
Field Field Fiel
Headquarters| |Headquarters| |Headquarters

FIGURE 1.--Nevada District organizational structure.
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Funding and Cooperating Agencies

Programs of the Water Resources Division in Nevada are funded as follows: (1) Federal Program--
funding is appropriated directly to the U.S. Geological Survey by Congress for projects of national interest;
(2) Cooperative Program--funding is shared equally between the USGS and interested State or local agencies;
and (3) Other-Federal-Agencies Program--funding is supplied by Federal agencies requesting technical assist-
ance from the U.S. Geological Survey. Total funds and sources of those funds for fiscal years 1985-88 and
estimates for fiscal year 1989 are shown in figure 3 and listed in table 1. (The fiscal year extends from
October 1 to September 30, and is designated by the calendar year in which it ends.) Total funds have
increased from $3.7 million in fiscal year 1985 to an estimated $5.9 million for fiscal year 1989. A list
of cooperating agencies active during the period 1985-88 is shown in table 2 and table 3.

FISCAL YEAR 1985 FISCAL YEAR 1988
$3.7 MILLION $4.0 MILLION
SRHER PEDERAL
258 PERCENT M 265 Fencent
Fuae it
FISCAL YEAR 1987 FISCAL YEAR 1988
$4.6 MILLION $5.3 MILLION
PEDERAL PROGRAM SRHER PEVERAL STHER FEDERAL
28.0 PERCENT N ENT AGENCIES
e iy e

FISCAL YEAR 1989

$5.9 MILLION
(estimated)

FIGURE 3.--Source of funds in fiscal years 1985-89. Proportion of total funds
in each program category is shown.
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TABLE 1.--Nevada District budget, fiscal years 1985-89 (in thousands of dollars)

Fiscal year
1985 1986 1987 1988 1989E
Federal Program Funds $ 961 $ 921 : $1,299 $1,201 $1.453
OFA Reimbursable Program 1,016 1,052 1,197 1,357 1,791
Cooperative Program
Federal share 861 1,015 1,053 1378 1,280
State and local share 861 1,015 1,053 1,378 1,280
Unmatched 8 16 17 17 96
TOTAL FUNDING $3,707 $4,019 $4,619 $5,331 $5.900
E, estimated.

TABLE 2.--Cooperating State and local agencies

California Department of Water Resources
Carson City Public Works Department
Carson Water Subconservancy District
City of Las Vegas

City of North Las Vegas

City of Reno

City of South Lake Tahoe

City of Sparks

Clark County Department of Public Works
Clark County Regional Flood Control District

Clark County Sanitation District
Douglas County

Elko County

Las Vegas Valley Water District
Nevada Bureau of Mines and Geology

Nevada Department of Conservation and Natural Resources
Division of Water Resources
Division of Environmental Protection

Nevada Department of Human Resources,
Consumer Health Protection Services

Nevada Department of Transportation

Nevada Department of Wildlife

Nevada State Senate, Interim Finance Committee

Nye County Planning Commission
Regional Water Authority Board--

Reno-Sparks and Washoe County
South Tahoe Public Utility District
Summit Lake Paiute Tribe

Tahoe Regional Planning Agency
Truckee-Carson Irrigation District
University of Arizona
University of Nevada
College of Engineering
Desert Research Institute
Mackay School of Mines

Walker River Irrigation District
Washoe County Department of Comprehensive Planning
White Pine County




TABLE 3.--Cooperating Federal agencies

Armmy Corps of Engineers
Bureau of Indian Affairs
Bureau of Land Management
Bureau of Reclamation

Department of Energy

Department of Housing and Urban Development,
Federal Flood Insurance Administration

Federal Emergency Management Agency

Federal Water Master
Fish and Wildlife Service
Forest Service

National Park Service

Technical Resources

Computer Facilities

The Nevada District operates a Prime 9955-11 super minicomputer in the Carson City office to maintain
computerized data bases; process graphic information; analyze remote-sensing imagery; run models; and per-
form word processing, computer graphics, mathematical processing, and a variety of other functions. This
system is a node in the Distributed Information System of the Water Resources Division which links the U.S.
Geological Survey headquarters in Reston, Va., with WRD offices across the Nation. Dedicated communication
lines link the Nevada District field offices in Elko and Las Vegas, and offices of some cooperators, directly
to the District Office in Carson City. The computer system supports more than 100 simultaneous-user
processes. Peripheral hardware includes more than 3 giga bytes (3,000,000,000 bytes) of online high-speed
disk storage, more than 80 user terminals; 8-inch to 36-inch plotters; large- and small-scale digitizers;
mechanical and laser printers; flood-alert and real-time data networks; and mechanical- and digital-data
recorders.

The primary storage function of the Nevada District computer system is to maintain the National Water-
Information System (NWIS) data bases. NWIS includes several subsidiary data bases: Automated Data Proces-
sing System (ADAPS), supporting continuous (hourly or more frequently) surface-water, ground-water, and
water-quality data, Ground-Water Site Inventory (GWSI), Water Quality Database (QWDATA), and Water
Use (WUSE). Information collected as part of basic-data programs and interpretive studies is stored in NWIS
data bases at all WRD District offices. Data are aggregated in the National Water-Storage and Retrieval data
base (WATSTORE), maintained on a large mainframe computer at U.S. Geological Survey headquarters in Reston.

The Nevada District computer system supports Geographic Information System (GIS) software and data
bases. GIS technology integrates spatial descriptors (points, lines, and polygons) normally displayed as map
features, with associated numerical and text data normally presented in tabular form (land-use, hydrographic
characteristics, water quality, and other hydrologic data). The integrated system combines features of both
computer-aided mapping systems and comprehensive relational data bases, and provides analytic, interpretive,
and display capabilities that are difficult or impossible to achieve with conventionally structured data bases.
The GIS can be directly linked to other computer systems, both within and outside the Nevada District.
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The computational functions of the Nevada District computer system are diverse. Generation of 2- and
3-dimensional models of complex hydrologic systems is perhaps the most demanding application. The com-
plete system is capable of handling a variety of surface-water, ground-water, and climate models that include
steady- and nonsteady-state simulations of hydraulic, water-quality, and biologic processes for a variety of
boundary conditions.

Image processing of remotely sensed data for hydrologic studies is also done on the Nevada District
computer system. Digital images from airborne and satellite-borne sensors are used to analyze and interpret
rock, soil, vegetation, snow, open-water and other hydrologic characteristics. The images are capable of
being integrated with basic data from NWIS and GIS data bases and with results from hydrologic and
geophysical models. In-house image-processing facilities include both mini- and micro-computer hardware
and software. Products can be generated at a variety of scales using local plotters, and large-format film
processing is available through Regional USGS offices.

Geophysics

The Nevada District uses surface- and borehole-geophysical methods pertinent to hydrologic problems.
A variety of surface-geophysical instrumentation, and computer software to process the data, are maintained
within the District. Instrumentation includes two seismographs capable of monitoring "P" and "S" waves
(reflection and refraction), two gravimeters, a magnetometer, and an electrical-resistivity array. In addi-
tion, a whole spectrum of geophysical instrumentation is available for District use at the national level:
surface (electromagneto-tellurics, very low frequency, and resistivity); airborne (ground-penetrating radar,
radiometrics, magnetics, and side-looking radar); and borehole (short- and long-normal resistivity, resist-
ance, acoustic velocity, neutron, gamma density, natural gamma, temperature, flow meter, and televiewer).

Water Quality

Water-quality investigations are another important part of Nevada District operations. The District
maintains mobile field laboratories with instrumentation for qualitative pesticide testing and to sample and
analyze pH, conductance, dissolved oxygen, stable and unstable isotopes, and for gas chromatography,
immunoassays, and gas scintillation. Tracer studies can also be done with passive tracers (hydrogen, oxygen,
carbon, chlorine, uranium isotopes) and active tracers (dyes, boron, salts). Limited inhouse facilities are
maintained for sample preparation and storage, reagent preparation, bacterial analyses, and instrument cali-
bration and repair. The USGS Water-Quality Laboratory in Arvada, Colo., which does production analyses
and state-of-the-art research, is used for detailed laboratory analyses. Analytical support also is provided
by cooperators and contract laboratories.



Electronic Data Acquisition

Many studies undertaken by the Nevada District now involve some form of electronic data acquisition.
Electronic field monitors and data loggers are used for continuous, fixed interval, and event monitoring or
sampling in areas where frequent site visits are not practical. Electronic recording of water-quality data,
water levels in wells and streams, and climatologic parameters related to evapotranspiration, are the most
common applications.

Field monitors are being used to record water-quality parameters--pH, conductance, and dissolved
oxygen-in studies such as at Stillwater National Wildlife Management Area. Hourly well-water levels are
being electronically monitored in the eastern part of the State to determine aquifer response to earth-tide
dilations. Two systems are used for remote transmission of data. Data-collection platforms transmit data to
geosynchronous satellites that relay the data through the DIS computer network to the District data bases.
Direct line-of-site radio telemetry is also in use, such as the Clark County Flood-Alert System that provides
real-time monitoring of precipitation and streamflow for 17 sites. The District is actively using instrumen-
tation and techniques for direct determination of bare-soil evaporation and transpiration, most of which is
measured with electronic equipment.

Community Involvement and
Other Nevada District Activities

As part of its responsibility to provide water-resources information to the public, the U.S. Geological
Survey is involved in several activities other than data collection and hydrologic investigations.

Committee Involvement.--Members of the Nevada District staff serve on a wide variety of committees
and advisory boards. Recent examples include: American Society of Testing Materials Standards Committees,
Carson City Water Management Board, the Desert Research Institute Advisory Council on Water Resources
Research, Federal-State Resource Action Council, Governor’s Technical Advisory Committee for the Carson
River, Reno Area Federal Executive Council, and the Truckee River Water Quality Technical Advisory Committee.

Environmental Impact Statements.--Staff members frequently review Environmental Impact
Statements for Federal, State, and local agencies to verify the accurate interpretation of hydrologic
data presented in the statements,

Education.--The Nevada District is involved in a continuing effort to actively participate in the
educational community. Presentations on basic hydrology and general earth-science concepts are given
at local schoals, formal classes on hydrologic techniques are prepared for local universities, and students
from universities, junior colleges, and high schools are employed in work-study programs.

Public Information.--The Nevada District serves as a focal point for the general public regarding
map and earth-science questions. Staff members answer questions on regional hydrology and geology,
basic-science concepts, USGS publications, and other related items.



WATER CONDITIONS IN NEVADA

Surface Water

Most of Nevada is semi-arid to arid with little precipitation and stream runoff in most years.
Typically, as much as 75 percent of Nevada’s precipitation falls during the winter months. Only the highest
mountains produce more than 1 inch of average annual runoff. Three of the principal mountain sources of
runoff are the Sierra Nevada, near the western boundary of the State, and the Ruby and Jarbidge Mountains
in the northeast.

Nevada has no large rivers. The largest streams in the State are the Humboldt River, which drains
the Ruby and Jarbidge Mountains; the Truckee, Carson, and Walker Rivers, which drain parts of the Sierra
Nevada; and the Muddy and Virgin Rivers, which flow into the Colorado River in the southeast part of the
State (figure 4). Many of these rivers are controlled by dams, reservoirs, and diversions. Of the mentioned
rivers, only the Humboldt and Muddy Rivers begin and terminate within Nevada.

Surface-water conditions for water year 1985 (October 1, 1984, through September 30, 1985) were
dominated by greater-than-average winter snowfalls, an unusually early spring melt, and a dry summer. The
net result was that annual streamflow for streams draining the eastern Sierra Nevada was about 70 percent of
the long-term average. Streams draining the eastern part of the state had approximately average streamflow,
and the Colorado River, although controlled, discharged at 186 percent of its long-term (1935-88) annual
average.

Streamflow in central and southern Nevada was average or below average during water year 1986.
Northern and western Nevada, however, experienced an unusual 9-day wet period from February 12 to 20.
The Humboldt, Truckee, Carson, and Walker Rivers all flowed at over 175 percent of their long-term annual
averages. Extensive flooding occurred in towns along the eastern flank of the Sierras during this period.

Except for the Colorado River, which discharged at 128 percent of its long-term average, all major
streams in Nevada had less-than-average streamflow for the 1987 water year. The Humboldt River had an
annual streamflow of only 42 percent, and the rivers draining the Sierra Nevada discharged at 40-70 percent
of their long-term averages. The Virgin River discharged at 75 percent of its average annual streamflow.

Drought conditions continued in the 1988 water year throughout the State as the usually heavy snows
of late winter failed to arrive. The Colorado River discharge was near average as water stored in upstream
reservoirs from earlier, wetter years was used to supplement natural streamflow. Rivers draining the Sierra
Nevada discharged at 30-50 percent, and the Humboldt River discharged at 40 percent of its long-term (1902-
1988) average-annual streamflow.
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Surface-Water Quality

The quality of surface water in Nevada varies greatly from place to place, as well as seasonally.
Concentrations of dissolved solids are generally higher in the southern part of the State than in the north
part, and are dependent to a large extent on water discharge. Concentrations usually are greatest during
periods of low streamflow, and lowest during periods of high streamflow due to dilution by precipitation
or snowmelt runoff.

Surface-water quality did not change significantly in most streams during the period 1985-88; however,
a few areas did gain notoriety. High mercury concentrations, probably as a result of 19th-century mining
operations in the Comstock Lode near Virginia City, were detected in the lower Carson River and Lahontan
Reservoir sediments. Urbanization in the Las Vegas Metropolitan area greatly accelerated erosion and in-
creased sediment transport in Las Vegas Wash. Increased discharge during the 1985-88 period also caused a
decrease in dissolved-solids concentrations in lower Las Vegas Wash near Boulder City and the Colorado River
below Hoover Dam. Conversely, high concentrations of dissolved solids in the Virgin River near Littlefield
are probably related to low flows in recent years,

Ground Water

Development of ground-water supplies continued in Nevada during 1985-88 as drillers’ logs of
approximately 5,000 wells were submitted to the State Engineer’s Office. The number of logs submitted
increased at an annual rate of approximately 20 percent. Of the logs submitted during this period, approxi-
mately three-fourths were from wells drilled for domestic use. The remainder were from wells drilled for
exploration, industrial and public supply, and irrigation use. Well drilling was concentrated in the
northwestern and southern parts of the State, particularly near the cities of Reno and Las Vegas.

As in the past, most wells were drilled into unconsolidated deposits of sand, gravel, silt, and, less
commonly, clay that partly fill the numerous basins in Nevada. Most development is in the basins, where
water is readily obtained from relatively shallow depths in unconsolidated deposits, and where well yields
are more predictable than in the mountains. Consolidated igneous, metamorphic, and sedimentary rocks
underlie the basins and crop out in adjacent mountains. Some consolidated rocks, particularly those that are
fractured, can yield substantial quantities of water. Development of consolidated rock aquifers became more
common during the period 1985-88 than previously.

Ground-water levels fluctuate in the short and long term in response to seasonal and climatic changes
in recharge and discharge. Water levels generally rise from late winter to early summer in response to
runoff from snows in the mountains and generally decline during the summer to early winter, when recharge is
small and discharge by evapotranspiration and pumping is large. Long-term climatic changes can also affect
water-level trends over a period of years. Many wells in the State experienced water-level declines during
the 1970’s, small inclines during the early 1980°s, and further declines during the 1985-88 period of
interest.
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Drought

The winter of 1987-88 marked the second consecutive year of deficient precipitation in Nevada, a
drought that has essentially equaled that of 1977-78. During the period 1985-88, the greatest departures
in runoff from the average occurred in rivers draining the Sierra Nevada. Streams draining the eastern and
southern parts of the State were less affected. As of April 1, 1989, the snowpack in the Sierra Nevada was
at nearly 100 percent of its average water content for this time of year. However, streams and reservoirs
are so depleted after two dry years in a row, that the Nevada State Climatologist has estimated 150-200
percent of average annual runoff would be needed just to fill them to normal levels (written communication,
1989). The problem is exacerbated by increased water demand due to growth in the State’s population during
the last decade.

MAJOR WATER ISSUES IN NEVADA
Urban Water Use

The population in Nevada increased by more than 63 percent in the 1970’s, and growth has continued
at a slightly slower pace through 1988. The major growth centers in Nevada are the northwest (Reno-Sparks,
Carson City, and Minden-Gardnerville), the southeast (Las Vegas), and the mining districts near Elko.

The Truckee River--which flows from Lake Tahoe, through the Reno-Sparks metropolitan area to
Pyramid Lake--is the major source of water for the Reno-Sparks area. Water rights for the Truckee River
are entirely allocated, water-use restrictions have been imposed in the metropolitan area for three out of
the past four summers, and few local resources are left to support the continuing population growth. This
has prompted the search for ground-water sources in an ever-widening region of northwestern Nevada.

Las Vegas has two sources of water supply: Lake Mead and the basin-fill aquifer beneath the city.
Water levels in the basin-fill aquifer near city wells have declined as much as 50 feet since 19835, with
seasonal fluctuations of approximately 30 feet. The Colorado River water stored in Lake Mead is fully
allocated, with approximately 300,000 acre-feet set aside for Las Vegas. Currently, this allocation is not
being fully utilized; however, population growth and the associated demand for water is expected to exceed
this allocation within the next decade. An alternative source of ground water is currently (1989) being
sought.

The Elko-Carlin area, although less densely populated than major cities of the State, is experiencing
the most rapid growth rate. Both towns derive 100 percent of their water from wells in basin-fill aquifers.
Elko has already replaced one city well because drawdown in the aquifer exceeded the working depth of the
well, but the most pressing water-related problem at present is inadequate sewage facilities.

The Nevada District currently is involved in four projects that address the issue of water resources
near urban areas. Ground-water appraisals are being made of Honey Lake Valley and Smoke Creek Desert
north of Reno, of the southern Nevada carbonate-rock aquifers near Las Vegas, and of pumping effects on the
Maggie Creek area near Carlin. Three other projects completed during 1985-88 include a ground-water
assessment of Carson Valley, a recharge study at Vicee Canyon near Carson City, and a well-recovery test in
Las Vegas. The issue of urban water use is also being addressed by a project to identify, quantify, and
catalog all types of consumptive water use throughout Nevada.
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Water Allocation in the
Truckee-Carson River Basin

Allocation of surface water in the Truckee and Carson River basins of California and Nevada has been
in litigation since the late 1800’s. Basic issues involve division of the resources between the States, and
competing demands in Nevada among: (1) urban use in the booming Reno-Sparks area (mid-basin); (2) Indian
and endangered-species fishery requirements at Pyramid Lake (terminus of Truckee River); and (3) irrigation,
fish, and waterfowl demands in Fallon and the Stillwater Wildlife Management Area (WMA).

Water allocation in the Truckee and Carson Rivers is managed under a number of Federal Court decrees
by an “interim" (since the mid *30s) Federal Water Master. Major reservoirs and diversions on the Truckee
and lower Carson Rivers are U.S. Bureau of Reclamation (USBR) projects, but most are operated under
contract by the Truckee Carson Irrigation District (TCID).

The Nevada District operates 31 streamflow gaging stations and 6 water-quality monitoring stations
in the Truckee and Carson River basins. The Truckee River water-quality assessment program developed a
calibrated daily nutrient and oxygen model for the Truckee River to address some of the water-quality issues
and began to develop, but did not have funds to complete, a daily streamflow model for the two rivers.
Unfortunately, current data-collection networks are insufficient in spatial and temporal density to calibrate
a comprehensive management model for operation of this important river system.

Pyramid Lake Requirements

In response to the Pyramid Lake Indian Tribe and U.S. Fish and Wildlife Service legal challenges, the
USBR has promulgated a new set of Operating Criteria and Practices for the TCID Truckee River diversions.
The result will significantly reduce streamflow diversion to the Newlands Irrigation Project at Fallon in
favor of increased flows to Pyramid Lake.

Irrigation-Induced Contamination at the
Stillwater Wildlife Management Area

The Stillwater WMA is 1 of 13 international shore-bird preserves in the western hemisphere. Irrigation
drainage from the Newlands Irrigation Project, which contains elevated concentrations of dissolved solids and
potentially toxic trace elements, is the principal source of water to the Stillwater WMA. In a physical
environment having some similarities to the Kesterson area in California, contaminants that have exceeded
biological criteria include selenium, arsenic, boron, and mercury. Many fish and birds have died during
the past year (1988) in the area, although direct links to a specific water-quality constituent have not been
established.

The water-supply and water-quality issues are complicated by legal and environmental pressures on
USBR to reduce diversions from the Truckee River to the Newlands Project, potentially resulting in greatly
reduced inflows to the Stillwater WMA. Among the solutions being proposed to guarantee a secure water
supply to the Stillwater WMA is the purchase of irrigation water rights by wildlife interests.
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Nevada District project activities in the area include the ongoing Stillwater Irrigation Drainage
Project of the U.S. Department of the Interior, the National Water-Quality Assessment pilot ground-water
study of the Carson River basin, and a Geographic Information System study of the Carson River basin.

Weapons-Testing Hydrology at
the Nevada Test Site

The Nevada District provides support to the U.S. Department of Energy by studying the hydrologic
impacts of weapons testing. Nuclear weapons have been tested at the Nevada Test Site (NTS) since the
1940’s. The site was chosen because of its remote location, government ownership, and interior drainage
system (Great Basin). Long-term studies of basin-and-range hydrology have identified regional aquifers that
may allow migration of radionuclides out of the NTS. However, no study to date has shown that such migration
is occurring, nor has any conclusively shown that it is not.

Proposed Nuclear-Waste Repository
at Yucca Mountain

In December of 1987, the U.S. Congress identified Yucca Mountain as a potential site for the Nation’s
first high-level nuclear-waste repository. The planned repository is scheduled to be completed by 2010 and
would be expected to contain nuclear waste for at least 10,000 years. About 22,000 tons of waste currently
are stored at reactor sites throughout the country, and all of it is targeted for the selected repository.

The repository’s ultimate capacity is expected to be about 96,000 tons.

The Nevada District assists the Yucca Mountain Project Branch by studying the paleohydrology and
flooding potential in the Yucca Mountain area. The District also operates data-monitoring networks to
support individual Yucca Mountain Project studies of unsaturated and saturated ground-water flow.
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Surface-Water Data Network (Project 001)

Location: Statewide in Nevada and eastern
California.

Project Chief: Alex Pupacko.

Period of Project: Continuous since 1894,

Cooperating Agencies: California Department of
Water Resources, Carson Water Subconservancy
District, Carson City Public Works Department, City

of Las Vegas, City of Reno, City of Sparks, Douglas
County, Nevada Department of Conservation and Natural
Resources, Nevada Department of Transportation, South
Tahoe Public Utility District, Summit Lake Paiute

Indian Tribe, Truckee-Carson Irrigation District,

U.S. Army Corps of Engineers, U.S. Bureau of Indian STUDY SITES
Affairs, U.S. Bureau of Land Management, U.S. Bureau A ot m SRR N

of Reclamation, Federal Water Master, U.S. Board of e S INN\Y

) o (NN LASVEGASAREA 24 SITES '\ }
Water Commissioners, Walker River Irrigation .. \
District, and Regional Water Authority Board-- N
Reno-Sparks and Washoe County.

Problem: Surface-water runoff is highly variable, both areally and seasonally, throughout the State.
Information is needed for purposes of surveillance, planning, design, hazard warning, and management.
These data are particularly relevant to water-related fields such as water supply, hydroelectric power,
flood control, irrigation, bridge and culvert design, wildlife management, pollution abatement, flood-
plain management, and water-resources development. An appropriate data base is necessary to support
such ongoing needs.

Objectives: A network of surface-water stations is maintained to collect data needed for: (1) assessment
of water resources; (2) operation of reservoirs and industries; (3) waste disposal and pollution control;

(4) water-quality estimations; (5) compact and legal requirements; (6) analysis of temporal variability
and long-term trends for forecasting; and (7) research.

Approach: The stage and discharge of lakes and streams are measured using standard U.S. Geological
Survey methods. Data-collection intervals are determined by the principal purpose of each site.

Progress and Significant Results, Fiscal Years 1985-88: Continuous streamflow monitoring at 88 sites,
including 83 year-round and 5 irrigation-season stations continued throughout 1985-87. Year-round sites were
increased to 121 and irrigation-season sites increased to 10 in 1988. In addition, stage measurements were
made at 21 lakes and reservoirs. All data were processed and are stored in the NWIS computer data base.

Plans for Fiscal Year 1989: Statewide surface-water data collection, computation, and compilation will be
continued. Field surveys and computations for indirect measurements of flow where gages have not yet been
located will be made as needed. A flood-alert system will be expanded in the Las Vegas area. The 1988 data
report will be completed and published.
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Publications, Fiscal Years 1985-88:

Frisbie, HR., La Camera, R.J., Rick, M.M., and Wood, D.B., 1984, Water-resources data for Nevada, water
year 1983: U.S. Geological Survey Water-Data Report NV-83-1, 328 p.

-----1985, Water-resources data for Nevada, water year 1984: U.S. Geological Survey Water-Data Report
NV-84-1, 247 p.

----- 1985 [1988], Water-resources data for Nevada, water year 1985: U.S. Geological Survey Water-Data
Report NV-85-1, 255 p.

Pupacko, Alex, La Camera, RJ., Riek, M.M,, and Wood, D.B., 1988, Water-resources data for Nevada, water
year 1986: U.S. Geological Survey Water-Data Report NV-86-1, 263 p.

Pupacko, Alex, La Camera, RJ., Riek, M.M., and Swartwood, J.R., (in press), Water-resources data for Nevada,
water year 1987: U.S. Geological Survey Water-Data Report NV-87-1,
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Ground-Water Data Network (Project 002)

Location: Statewide.

120° 1m° R 1) P
~v
Project Chief: James R. Swartwood, 1988-89; ° 8, o .
David B. Wood, 1985-87; Winnemucca °
rﬂ—if IR
Period of Project: Continuous since 1945. °.° : 8 7° ) \ o o
DY e I S T
Cooperating Agencies: Carson City Public Works ° / °pF °.§)°
Department, Carson Water Subconservancy District, Lo e Ji______f ®Ely
Elko County, Las Vegas Valley Water District, Nevada X o~ ]
Division of Water Resources, and Nevada Bureau of ' s, :
Mines and Geology. Tongpeh r__"—-! doe
"o o | ‘o P o’ "

Problem: The long-term response of regional aquifers \ ‘o | % !
throughout the State to natural climatic variations \‘k i ,___.._-—1
and induced stresses is largely unknown. Proper \e o IR o |
planning and management of State water resources STUDY SITES “Q " J w
requires long-term information so that trends can be o  MISCELLANEOUS WELL SITES \ -
defined, problems ascertained, and ameliorative PZ2 RENO AREA, 207 SITES .,
actions taken. Measurements of recharge to and LAS VEGAS AREA, 86 SITES N\e

discharge from ground-water systems provide a data
base from which to evaluate the effects of management and development, and assist in the prediction of
future supplies.

Objectives: Long-term records will be kept to determine if any long-term trends in ground-water levels
are occurring within the State. The long-term data will also be used as a base against which short-term data
from local studies can be compared. The data will serve as a management tool for national, State, and local
planners. :

Approach: A regionally representative network of wells is maintained to allow measurement of water levels
in most basin-fill aquifers within the State. The wells are situated, if possible, away from areas of human
impact such as communities, agriculture, or industry. Measurements are made at approximately the same time
of year to reduce seasonal effects. New wells will be added to the network as old wells are destroyed, local
land use changes, or as other needs arise.

Progress and Significant Results, Fiscal Years 1985-88: A formal program was initiated, in cooperation
with the Nevada Division of Water Resources (NDWR), to develop a computer data base to store and retrieve
Nevada well-log data (exclusive of lithology); data have been entered for wells completed since 1985. Data
bases have also been developed for ground-water pumpage data, supplied by local utilities and NDWR since
January of 1985. The GWSI data base for Nevada was moved from a national site to the Carson City office
in the spring of 1986. The observation-well network was rearranged in 1988 to include 409 wells (including
2 with continuous recorders) and 40 springs.

Plans for Fiscal Year 1989: Ground-water data collection, computation, and compilation will be continued.

Further cooperative computer data bases will be developed by both the USGS and NDWR. The 1988 water-
data report will be compiled and published.
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Publications, Fiscal Years 1985-88:

Frisbie, HR., La Camera, RJ., Rieck, M.M., and Wood, D.B., 1984, Water-resources data for Nevada, water
year 1983: U.S. Geological Survey Water-Data Report NV-83-1, 328 p.

----- 1985, Water-resources data for Nevada, water year 1984: U.S. Geological Survey Water-Data Report
NV-84-1,247 p. .

----- 1985 [1988], Water-resources data for Nevada, water year 1985: U.S. Geological Survey Water-Data
Report NV-85-1, 255 p.

Pupacko, Alex, La Camera, R.J., Riek, M.M., and Wood, D.B., 1988, Water-resources data for Nevada, water
year 1986: U.S. Geological Survey Water-Data Report NV-86-1, 263 p.

Pupacko, Alex, La Camera, R.J., Riek, M.M., and Swartwood, J.R., (in press), Water-resources data for Nevada,
water year 1987: U.S. Geological Survey Water-Data Report NV-87-1.

Wood, D.B., (in press), Water-level changes associated with ground-water development in Las Vegas Valley,
Nevada, 1978-79: Nevada Division of Water Resources, Information Report 30.

---—-(in press), Water-level changes associated with ground-water development in Las Vegas Valley, Nevada,
1979-81: Nevada Division of Water Resources, Information Report 31.
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Water-Quality Data Network (Project 003)

Location: Statewide. 120° w® SR
Project Chief: Richard J. LaCamera | .

H !ixncmou ° i
Period of Project: Continuous since 1939. I B U o @ Elko ]

. v
Cooperating Agencies: City of Las Vegas, City l- ——— \T"'”_——:l *0°
of Reno, Nevada Division of Water Resources, and LE""’ d } \
U.S. Bureau of Land Management. ;\c:,m oy § o1 S Ely _‘

(4 . —

Problem: The physical, chemical, and biological ;J\J !
quality of surface water is highly variable and must B Toopeh __ .‘ s8°
be monitored and defined to enable sound management . l ‘
and planning. This requires a long-term data base of \ i ]
standardized water-quality information so that local \* __,,_._..:..-—‘ v
influences, seasonal trends, sampling variability, AN o v.‘:: :
and long-term trends may be distinguished. \L S~ }u°
Objectives: Evaluation of regional water quality . \
requires a base knowledge of spatial and temporal N

variability and trends with which to compare current

conditions. The data will allow distinction of short-term and long-term trends, provide an early warning of
developing water-quality problems, and provide data for Federal management of interstate waters. It will
also serve as a management tool for national, State, and local planners.

Approach: A network of water-quality stations for surface water has been established to provide information
about variation in sediment loads and physical, chemical, and biological characteristics. Standard USGS
methods of water-sample collection, preservation, and analysis are used.

Progress and Significant Results, Fiscal Years 1985-88: The data-collection network was reduced during
1985 to 1987 primarily due to funding limitations. Since 1987, the network has increased by about one third,
to address additional regional water-quality concerns. Currently (fiscal year 1989), there are 30 active

sites (28 year-round sites and 2 irrigation-season sites) in the network. All data were stored in NWIS.
Water-data reports for 1984-87 were completed.

Plans for Fiscal Year 1989: The present network will continue. The quality of data collection and analysis

will continue to be improved as a result of better equipment and sampling techniques. The 1988 water-data
report will be compiled and published.
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Publications, Fiscal Years 1985-88:

Frisbie, HR., La Camera, RJ., Riek, M.M., and Wood, D.B., 1984, Water-resources data for Nevada, water
year 1983: U.S. Geological Survey Water-Data Report NV-83-1, 328 p.

-----1985, Water-resources data for Nevada, water year 1984: U.S. Geological Survey Water-Data Report
NV-84-1, 247 p. .

-----1985 {1988], Water-resources data for Nevada, water year 1985: U.S. Geological Survey Water-Data
Report NV-85-1, 255 p.

Pupacko, Alex, La Camera, RJ., Rick, M.M., and Wood, D.B., 1988, Water-resources data for Nevada, water
year 1986: U.S. Geological Survey Water-Data Report NV-86-1, 263 p.

Pupacko, Alex, La Camera, RJ., Riek, M.M., and Swartwood, J.R., (in press), Water-resources data for Nevada,
water year 1987: U.S. Geological Survey Water-Data Report NV-87-1.



National Atmospheric-Deposition Trends (Project 005)

Location: Smith Valley in Lyon County. 120° " 1

Project Chief: Richard J. La Camera.

Period of Project: Continuous since 1985.

Cooperating Agencies: None (U.S. Geological Survey
program).

Problem: Acid precipitation has caused adverse
ecological and economic consequences in the eastem
United States, In the western United States, the
chemical composition and variability of wet atmos-
pheric deposition is largely unknown due to a lack of
quantitative data. However, industrial and vehicular
emissions, which are known to cause acid precipi-
tation in the east, are also found in the west.

Objectives: This study is part of a nationwide
program to quantify the chemical properties of wet
atmospheric deposition in the Nation. Currently, the
study is focused on sampling and analyzing variations and trends with respect to time.

Approach: A single atmospheric-deposition sampler is being operated in Smith Valley, Nev. The sampler is
checked weekly; however, measurements can be made only during those weeks when significant precipitation
occurs. Samples are analyzed for pH and specific conductance.

Progress and Significant Results, Fiscal Years 1985-88: Sampling was continued on a weekly basis

throughout the 1985-88 period. During 1988, 20 samples that contained adequate quantities of precipi-
tation for field analysis of pH and specific conductance were collected. No acidity was detected. Wet -
fall data was published in the annual data summaries of the National Atmospheric Deposition Program.

Plans for Fiscal Year 1989: The site will continue to be operated as it has in the past. There are no plans
for any new sites at present.
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Flood-Insurance Studies (Project 006)

Location: Northern Nevada. 120° w® e
Project Chief: Rhea P. Williams, 1986-88; S
Robert R. Squires, 1985. we
i 1 1ko

Period of Project: 1985-89. i [ \ ]

. 2 r"—'—_ - 40°
Cooperating-Agencies: Federal Emergency Demo }
Management Agency and Federal Flood XJZ,)'}‘,, city S SEly ;
Insurance Administration, \\ Q ‘\,__._‘
Problem: Flooding in arid regions can be unusually -, Tonopeh — .‘ 8°
devastating. This is because most rain occurs in the . ! | l
spring, when rain on snow events are likely and \ | | :
sparse vegetation and compacted desert soils allow \L‘ | ,_....-—‘
little infiltration. Excessive overland flow is also \\ r’-u- S
a random, but not uncommon, consequence of locally STUDY SITES \l . C e
intense thunderstorms. The National Flood Insurance ®  1CARLN '-'\ } =%
Act of 1968 provides that the Federal Emergency B 2 WELS “ \
Management Association (FEMA) operate a flood B 3 WINNEMUCCA N

insurance program through the Federal Flood Insurance
Administration. FEMA needs information from flood studies in selected areas to determine applicable flood
insurance premiums,

Objectives: The objective of this study is to evaluate several methods and develop the most efficient
procedures to attain the information and accuracy required by FEMA on flood-frequency and inundated areas.
Estimates of flood frequency and the associated inundated area can be made a number of ways depending on
the information available and the accuracy required. A method in use requires long-term measurement of
river stages and discharge. Other methods require detailed analysis of river slope, channel and flood-plain
dimensions, drainage networks, and runoff characteristics of the drainage basin.

Approach: Precipitation, river-stage, and discharge measurements are being collected as part of the surface-
waler data network. Flood frequencies will be estimated from long-term measurements of river stages and
discharge or from regional flood-frequency analyses. River slopes, channel and flood-plain dimensions,
drainage networks, and runoff characteristics of drainage basins will be estimated from maps, where possible,
and measured directly otherwise. Areas of potential inundation will be estimated using ground surveys,
photogrammetry, and other available data in conjunction with flood-frequency estimates, hydrautic analysis,
and, as appropriate, drainage-basin models.

Progress and Significant Results, Fiscal Years 1985-88: Flood-boundary data for the city of Winnemucca
was compiled for FEMA. Analysis of data from the Wells flood study is almost finished.

Plans for Fiscal Year 1989: Compilation of the flood data for Wells will be completed and sent to FEMA,
Studies in the Carlin area and Humboldt River Basin are planned for 1989.
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Water Use in Nevada (Project 007)
Location: Statewide.
Project Chief: E.James Crompton, 1988; Elizabeth A. Frick, 1985-87;
Period of Project: Intermittent since October 1978.
Cooperating Agency: Nevada Division of Water Resources,

Problem: Nevada is an arid state with limited water resources. Water-use data are critically needed for

the planning and management of this resource. The U.S. Geological Survey is participating in a cooperative
program with the Nevada Division of Water Resources INDWR) to determine water use in basins designated
as areas of critical water supply.

Objectives: The program provides water-use information for the optimum utilization and management of
the State’s water resources. It provides for the collection, storage, and dissemination of water-use data to
complement the available water-quantity and water-quality information. The storage system is designed
to handle site-specific and aggregated water-use data to meet the needs of local users, the U.S. Geological
Survey, and other Federal agencies.

Approach: Information is to be compiled on the basis of the smallest unit feasible, usually individual
points of diversion or withdrawal. Three major advantages of using this approach are: (1) more sources
of reliable information are available at smaller scales; (2) compilations detailed enough to provide specific
information about small areas are very much in demand at a local level; (3) larger scale requirements may
be satisfied by summing the small-scale information.

Progress and Significant Results, Fiscal Years 1985-88: A poster display entitled "How Nevada Dealt its
Water in 1985" was presented at the American Water Resources Association Water-Use Symposium. Several
meetings were held with the Nevada State Engineer to discuss ways to increase the exchange of information
between the two agencies.

Plans for Fiscal Year 1989: Development of a computerized storage and retrieval program for the State’s
water-level and crop-inventory data will continue. The 1987 National Water Summary, a USGS publication
that includes water-use data throughout the United States, including Nevada, for 1985, will be published.

A detailed report of Nevada water use in 1985 will be written. Expansion of the water-use program to include
other State and regional agencies will be attempted.

Publications, Fiscal Years 1985-88:

Crompton, E.J., Frick, E.A., and Thiel, C.M., 1988, How Nevada dealt its water in 1985: American Water
Resources Association Symposium on Water-Use Data for Water Resources Management, Tucson,
Ariz., August 1988, Poster-Session Display.

Frick, E.A., and Carman, R.L., (in press), Nevada water supply and demand, in Moody, D.W., and Chase, E.B.,

compilers, National water summary 1987--Hydrologic events and water supply and demand: U.S.
Geological Survey Water-Supply Paper 2350.
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Flood Investigations of Nevada Streams (Project 036)

Location: Statewide. 14°

120° 1’ : 42®
Project Chief: Rhea P. Williams, 1986-88; * ® 2‘
Robert R. Squires, 1985. i Wim - N ‘
~— ] o::uo :
Period of Project: Continuous since 1961. |- A—-_‘
Fy— R
Cooperating Agency: Nevada Department of Reno d / R l
Transportation. %65"7‘ aw?{ L oEly J
5 —
Problem: The design of hydraulic structures within 4\<| T i
stream channels depends on accurate estimations of * Tomopsh -L.'
flood frequency and debris-flow magnitude. It is . ! l
rarely possible to estimate flood-recurrence inter- \ |‘ :
vals based on channel characteristics alone; long- \.. "_'_——"—1
term measurements of peak flow are also necessary. \ . ‘3 vt;a :)
Objectives: Long-term peak-streamflow and debris- \L-\ ( -
flow data for streams crossing Nevada highways will A \
continue to be collected and analyzed for use by the N

Nevada Department of Transportation.

Approach: Crest-stage gages to measure peak streamflow stages have been installed, maintained, and
operated. Periodic visits to the sites are made to verify flood recordings, maintain equipment, and make
indirect measurements. Each crest-stage site will be monitored for at least 10 years to provide data showing
flood magnitude and frequency. Debris flows will be visited as they occur and, where debris flows occur on
streams not formerly monitored with crest-stage gages, the streams will be evaluated for their importance as
possible year-round measurement sites.

Progress and Significant Results, Fiscal Years 1985-88: Peak-streamflow data were collected and
interpreted at 45 sites in fiscal year 1986, 35 sites in fiscal year 1987, and 40 sites in fiscal year 1988.

Each year, several additional sites which experienced severe flooding or debris flows were also investigated.
All previously unpublished data for 1984-85 were submitted for publication in the 1987 water-data report.
Statistical analyses were used to develop regional flood-frequency regression relations for streams monitored
in this study.

Plans for Fiscal Year 1989: Peak-streamflow data collection and investigation of debris flows will continue.
The regional flood-frequency report for Nevada streams will be completed.
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Publications, Fiscal Years 1985-88:

Frisbie, HR., La Camera, R.J., Riek, M.M., and Wood, D.B., 1984, Water-resources data for Nevada, water
year 1983: U.S. Geological Survey Water-Data Report NV-83-1, 328 p.

-----1985, Water-resources data for Nevada, water year 1984: U.S. Geological Survey Water-Data Report
NV-84-1, 247 p.

-----1985 [1988], Water-resources data for Nevada, water year 1985: U.S. Geological Survey Water-Data
Report NV-85-1, 255 p.

Pupacko, Alex, La Camera, R.J., Riek, M.M., and Wood, D.B., 1988, Water-resources data for Nevada, water
year 1986: U.S. Geological Survey Water-Data Report NV-86-1, 263 p.

Pupacko, Alex, La Camera, R.J., Riek, M.M., and Swartwood, J.R., (in press), Water-resources data for Nevada,
water year 1987: U.S. Geological Survey Water-Data Report NV-87-1.
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Pumping Effects on Devils Hole (Project 049)

Location: Ash Meadows, Amargosa Desert, Nevada. 120° u® e
Project Chief: Craig Westenburg, 1987-88; I
Daniel E. Hitch, 1986. ; 'Imcmeen o

I —° | oEko
Period of Project: Continuous since 1970. i / \ |

l. \""-M- 40°
Cooperating Agencies: National Park Service. lf‘” d / }

Cnuon City OEly :

Problem: Devils Hole is the sole habitat of the \ ’\___J
Devils Hole pupfish. Water levels in Devils Hole :
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