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FOREWORD

The mission of the U.S. Geological Survey
(USGS) is to assess the quantity and quality of the
earth resources of the Nation and to provide informa-
tion that will assist resource managers and policymak-
ers at Federal, State, and local levels in making sound
decisions. Assessment of water-quality conditions and
trends is an important part of this overall mission.

One of the greatest challenges faced by water-
resources scientists is acquiring reliable information
that will guide the use and protection of the Nation’s
water resources. That challenge is being addressed by
Federal, State, interstate, and local water-resource
agencies and by many academic institutions. These
organizations are collecting water-quality data for a
host of purposes that include: compliance with permits
and water-supply standards; development of remedia-
tion plans for a specific contamination problem; opera-
tional decisions on industrial, wastewater, or water-
supply facilities; and research on factors that affect
water quality. An additional need for water-quality
information is to provide a basis on which regional
and national-level policy decisions can be based. Wise
decisions must be based on sound information. As a
society we need to know whether certain types of
water-quality problems are isolated or ubiquitous,
whether there are significant differences in conditions
among regions, whether the conditions are changing
over time, and why these conditions change from
place to place and over time. The information can be
used to help determine the efficacy of existing water-
quality policies and to help analysts determine the
need for, and likely consequences, of new policies.

To address these needs, the Congress appropri-
ated funds in 1986 for the USGS to begin a pilot
program in seven project areas to develop and refine
the National Water-Quality Assessment (NAWQA)
Program. In 1991, the USGS began full implementa-
tion of the program. The NAWQA Program builds
upon an existing base of water-quality studies of the
USGS, as well as those of other Federal, State, and
local agencies. The objectives of the NAWQA
Program are to:

*Describe current water-quality conditions for a
large part of the Nation’s freshwater streams,
rivers, and aquifers.

* Describe how water quality is changing over
time.

*» Improve understanding of the primary natural
and human factors that affect water-quality
conditions.

This information will help support the develop-
ment and evaluation of management, regulatory, and
monitoring decisions by other Federal, State, and local
agencies to protect, use, and enhance water resources.

The goals of the NAWQA Program are being
achieved through investigations of 60 of the Nation’s
most important river basins and aquifer systems, which
are referred to as study units. These study units are
distributed throughout the Nation and cover a diversity
of hydrogeologic settings. More than two-thirds of the
Nation’s freshwater use occurs within the 60 study
units and more than two-thirds of the people
served by public water-supply systems live within
their boundaries.

National synthesis of data analysis, based on
aggregation of comparable information obtained from
the study units, is a major component of the program.
This effort focuses on selected water-quality topics
using nationally consistent information. Comparative
studies will explain differences and similarities in
observed water-quality conditions among study areas
and will identify changes and trends and their causes.
The first topics addressed by the national synthesis are
pesticides, nutrients, volatile organic compounds, and
aquatic biology. Discussions on these and other water-
quality topics will be published in periodic summaries
of the quality of the Nations’s ground and surface water
as the information becomes available.

This report is an element of the comprehensive
body of information developed as part of the NAWQA
Program. The program depends heavily on the advice,
cooperation, and information from many Federal,
State, interstate, Tribal, and local agencies and the
public. The assistance and suggestions of all are
greatly appreciated.

Abet 7 flsed

Robert M. Hirsch
Chief Hydrologist
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CONVERSION FACTORS AND ABBREVIATIONS

Multiply By To obtain
acre 0.4047 square hectometer
acre-foot per year (acre-ft/yr) 12334 cubic meter per year
cubic foot per second (ft%/s) 0.002832 cubic meter per second
foot (ft) 0.3048 meter
gallon (gal) 0.003785 cubic meter
million gallons per day (Mgal/d) 3.78530 million liters per day
inch (in) 25.39999 millimeter
feet per year (ft/yr) 0.30480 meters per year
inch per year (in/yr) 25.399 millimeter per year
mile (mi) 1.60934 . kilometer
square mile (mi?) 2.58992 square kilometer

Temperature: Degrees Celsius (°C) can be converted to degrees Fahrenheit (°F) by using the formula °F = [1.8(°C)]+32.

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929, formerty called “Sea-Level
Datum of 1929”), which is derived from a general adjustment of the first-order leveling networks of the United States and Canada.

Additional abbreviations:

Hg/L (microgram per liter)

WUS/cm (microsiemens per centimeter at 25°C)
mg/L (milligram per liter)

mg/kg (milligram per kilogram)
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Environmental and Hydrologic Settings of the
Las Vegas Valley Area and the Carson and
Truckee River Basins, Nevada and California

By Kenneth J. Covay, Juliana M. Banks, Hugh E. Bevans, and Sharon A. Watkins

ABSTRACT

In 1991, the U.S. Geological Survey began
a full-scale National Water-Quality Assessment
(NAWQA) program to describe the status of
and trends in the quality of the Nation's water
resources and to provide a scientific understanding
of the primary natural and human factors that
affect water quality. The NAWQA program
consists of 60 proposed study units representing
more than two-thirds of the Nation's water use and
population served by public water supplies. The
Nevada Basin and Range (NVBR) was selected as
one of the first 20 study units to be investigated as
part of the full-scale program.

This report uses available information and
data to describe the environmental and hydrologic
settings of the NVBR study unit, which includes
the Las Vegas Valley area and the Carson and
Truckee River Basins. It includes descriptions
of landforms, geology, climate, soils, vegetation,
land use, water use, surface-water and ground-
water hydrology, and water-quality issues for
the three areas.

The Las Vegas Valley area in southeastern
Nevada encompasses about 1,640 square miles of
the Basin and Range Physiographic Province. The
Carson and Truckee River Basins in west-central
Nevada and east-central California encompass
an area of about 7,200 square miles. The basins
include parts of both the Sierra Nevada and Basin
and Range Provinces. More than 90 percent of
Nevada's population resided in the NVBR study
unit in 1990.

Land use in the Las Vegas Valley area is
about 79 percent range, 14 percent forest, 5 per-
cent urban, 1 percent open water and wetlands,
and 1 percent barren. Total water use in 1990
was about 317,000 acre-feet; 91 percent was used
for public supplies. Land use in the Carson and
Truckee River Basins is 50 percent range, 22 per-
cent forest, 13 percent open water and wetlands,
10 percent barren, 4 percent irrigated agriculture,
and 1 percent urban. Water use in 1990 was about
538,000 acre-feet in the Carson River Basin, and
about 262,000 acre-feet in the Truckee River
Basin. About 95 percent of the water used in the
Carson River Basin was for irrigation. About
59 percent of the water used in the Truckee
River Basin was for irrigation.

Las Vegas Wash is the major drainage in
Las Vegas Valley area. Its flow in and downstream
from Las Vegas is perennial because of urban run-
off and, in the lower reaches, tertiary treated sew-
age effluent, industrial drainage, and discharge of
saline ground water. Las Vegas Wash transports
contaminants from these point and nonpoint
sources to Las Vegas Bay of Lake Mead. Other
washes in Las Vegas Valley are either intermittent
or ephemeral.

The Carson and Truckee Rivers are

perennial and originate in headwater areas in

the Sierra Nevada. The basins are hydrologically
closed, with the Carson River terminating in the
Carson Sink and the Truckee River terminating in
Pyramid Lake. The Truckee River receives urban
drainage and tertiary treated sewage effluent from
the Reno-Sparks urban area. Irrigation in the
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Carson Desert has resulted in high concentrations
of dissolved solids, boron, arsenic, selenium,
molybdenum, lithium, and un-ionized ammonia
in water, bottom sediments, and biota. Historical
mining activities have contaminated lower reaches
of the Carson River, Lahontan Reservoir, and
Stillwater Marsh with mercury.

Principal unconsolidated basin-fill aquifers
in Las Vegas Valley are more than 3,000 feet thick.
Deeper consolidated carbonate-rock aquifers are
present beneath the valley. The ground-water
quality deteriorates from headwater areas in the
Spring Mountains to discharge areas in the south-
east. Water quality of the shallow aquifer system
underlying Las Vegas Valley is affected primarily
by urban land use. The shallow aquifer system in
the central and southeastern parts of the valley
receives secondary recharge from landscape
irrigation. Downward hydraulic gradients, with
downward recharge potential, from the shallow
aquifer to deeper aquifers have resulted from
withdrawals for public water supplies from deeper
principal aquifers. This has created a potential for
contaminated shallow ground water to affect
deeper potable supplies.

Principal aquifers in the Carson and
Truckee River Basins are unconsolidated basin-fill
deposits of interbedded gravel, sand, silt, and clay.
Aquifers within the basins readily receive, trans-
mit, and store large volumes of water. Ground
water in headwater recharge areas within the
Carson and Truckee River Basins generally is a
calcium bicarbonate type with less than 200 mg/L
of dissolved solids. Ground water in terminal areas
contains increased concentrations of sodium,
chloride, and sulfate; concentrations of dissolved
solids can exceed 10,000 mg/L. Shallow ground-
water recharge in the Carson Desert primarily
is by irrigation infiltration in the Fallon
agricultural area.

INTRODUCTION
National Water-Quality Assessment Program

In 1986, Congress appropriated funds for the
U.S. Geological Survey (USGS) to begin a pilot
National Water-Quality Assessment (NAWQA) pro-
gram. The purpose of the pilot NAWQA program was
to test, develop, and refine methods of assessing the
quality of the Nation's water resources. The National
Academy of Sciences (NAS) Water and Technology
Board reviewed the NAWQA pilot program in 1987
and reported that implementation of a full-scale pro-
gram was in the Nation's best interest. The NAS recom-
mended that Congress appropriate the necessary funds
to proceed with a full-scale NAWQA program in fiscal
year 1991.

The full-scale NAWQA program will provide
data and information on the status, trends, and major
natural and human factors that affect the quality of the
Nation's water resources. The program will focus on
large-scale, persistent conditions to provide current
information to resource managers and policy makers
at the Federal, State, and local levels. A total of 60
proposed study units (fig. 1) composed of interrelated
surface- and ground-water systems will be examined.
These study units represent more than two-thirds of the
Nation’s water use and population served by public
water supplies.

The first group of 20 study-unit investigations
(fig. 1) began in 1991, the second group began in 1994,
and the third group will begin in 1997. The basic study
plan allows for 2 years of planning and retrospective
analysis, followed by 3 years of intensive data collec-
tion and 5 years of less intensive activities. Selected
issues of national concern for the first group of 20 study
units are pesticides, nutrients, and suspended sediment.
The status and trends of these water-quality constitu-
ents and relations among water quality, human
activities, and natural factors will be investigated
by evaluating physical, chemical, and biological
components of hydrologic systems.

2 Environmental and Hydrologic Settings of Las Vegas Valley and Carson and Truckee River Basins, Nevada and California





















































































































































































































