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CONVERSION FACTORS

For readers who prefer to use metric units rather than inch-pound units, the
conversion factors for the terms used in this report are listed below.

Multiply

acre

acre-foot
acre-foot per year
foot

foot per year
gallon

gallon per minute
inch

inch per year

mile

Air temperature

By

4,047
0.001233
0.001233

0.3048

0.3048

3.785

0.06308

25.40

25.40

1.609

To obtain

square meter

cubic hectometer

cubic hectometer per year
meter

meter per year

liter

liter per second
millimeter

millimeter per year
kilometer

is given in degrees Fahrenheit (°F), which can be
converted to degrees Celsius (°C) by the following equation

°C=(°F-32)/1.8



OVERVIEW OF WATER RESOURCES IN OWENS VALLEY, CALIFORNIA

By Linda S. Rogers and others

ABSTRACT

In 1982-84, a water-resources appraisal
of Owens Valley was made by using
available hydrologic information. Re-
sults of the appraisal provide an over-
view of water resources in Owens Valley;
a better understanding of the ground-
water system; and a _framework for
additional studies.

Owens Valley is in east-central Califor-

nia and is the major source of water
supply for the city of Los Angeles,
which is located 233 miles to the south.

Since 1913, with the completion of the
first aqueduct, surface water has been
diverted from the Owens River to Los
Angeles. In 1970, a second aqueduct
was completed. Ground-water pumping
was increased to supplement the water
needed for the increasing population
in Los Angeles. This increased ground-
water pumping has caused concern as to
whether the environment, native vegeta-
tion, and recreation in Owens Valley
will be detrimentally affected.

Most of the outflow of water from
Owens Valley is from exports via the
aqueduct system and by evapotranspira-

tion loss; principal sources of water
are runoff, inflow from Pleasant Valley
Reservoir, and precipitation. Stream-

flow from the Sierra Nevada is a source
of tremendous quantities of water to
the valley.

Pumpage from more than 90 pump-
equipped wells averaged about 98,000
acre-feet per vyear from 1971 to 1983,

" quantity

but it was generally
acre-feet per year from

less than 10,000
1932 to 1970,

except during dry years. The Big
Pine-Crater  Mountain and Taboose-
Aberdeen well fields supply about 50
percent of the total pumpage in Owens

Valley. Ground-water pumping is pri-
marily from deep wells adjacent to the
volcanic rocks near Big Pine. Wells
completed in the volcanic rocks Yyield
large quantities of ground water.

Water-level fluctuations in deep wells
indicate a direct correlation with
ground-water pumpage. There also is
some correlation between pumping in
deep wells and water-level fluctuations
in shallow wells. Fluctuations in shal-
low wells, however, also are affected by
changes in evapotranspiration and pre-
cipitation. The cause-and-effect relation
of water-level fluctuations in deep and
shallow wells is not well understood
and is the subject of current studies.

In October 1982, Inyo County and the
city of Los Angeles entered into agree-
ments with the U.S. Geological Survey
and with each other to conduct a 5-year
study consisting of three projects: (1)
vegetation, (2) plant-survivability, and
(3) ground water. This multiple~agency,
S5-year study will better define the
and availability of ground
water in the valley, as well as deter-
mine the effects of ground-water with-
drawals on native vegetation.



1.0 INTRODUCTION
1.1 Objective

Water-Resources Appraisal of Owens Valley

An appraisal of available hydrologic information was done to provide an overview of

water resources in Owens Valley.

The location of Owens Valley and source of

data are described.

An appraisal of the water resources of
Owens Valley was done by the U.S. Geo-
logical Survey in cooperation with the
Los Angeles Department of Water and
Power. Results of the appraisal provide
(1) an overview of water resources in
Owens Valley, (2) a better understand-
ing of the ground-water system, and (3)
a framework for additional studies.

Owens Valley is about 200 miles north
of Los Angeles in east-central California
along the eastern edge of the Sierra
Nevada. The valley is a long, narrow,
closed basin extending from the Nevada
border and Long Valley south to Haiwee
Reservoir. The length of the valley is
about 120 miles and the width ranges
from 15 to 40 miles; the total area is
3,300 square miles. The valley is
flanked by the Sierra Nevada to the west
and the White and Inyo Mountains to the
east. Altitudes! range from 14,495 feet
at the crest of Mount Whitney (highest
in the conterminous United States) to
3,570 feet at Owens Lake (dry). The
part of Owens Valley included in this
study is from the Mono-Inyo County line
to Haiwee Reservoir (fig. 1.1-1).

This study was done during 1982-84
and used available hydrologic informa-
tion, including data collected in conjunc-
tion with the construction and operation
of the Los Angeles aqueducts. Data
were compiled with the assistance of
Melvin L. Blevins, Gene Coufal, and
Bruce W. Kuebler of the Los Angeles
Department of Water and Power and
Gregory James of the Inyo County Water
Department.

The organization system wused in the
preparation of this report consists of a
brief text, and accompanying maps,
graphs, and tables for each of a series
of water-resources-related topics. This
format is particularly wuseful for pre-
senting hydrologic information in a for-
mat that can be easily understood by the
general public.

Because some of the hydrologic terms
used in this report will be new to many
readers, definitions are given in section
7.0.

lAltitude, as used in this report, refers to the distance above the National

Geodetic Vertical Datum of 1929.












2.0 DESCRIPTION OF AREA
2.1 Geologic Setting

Geologic Features are Complex and Diverse

Owens Valley is a down-dropped block fault between the White and Inyo Mountains
and the Sierra Nevada.

Owens Valley is a long, narrow,
sediment-filled trough that has been
dropped down (as a graben) along nor-
mal faults that separate the valley from
the Sierra Nevada and the White and
Inyo Mountains. The sides and bottom
of the valley are formed by non-water-
bearing granitic, sedimentary, and meta-

morphic rocks. Thin layers of glacial
deposits, eroded from the mountains
during glacial periods that occurred

10,000 to 2 million years ago, are found
in many of the mountain passes and val-
leys of the Sierra Nevada. The gener-
alized geology of the Owens Valley
area is shown in figure 2.1-1.

The valley is filled with unconsolidated

to moderately consolidated valley-fill
deposits, overlain by and interbedded
with volcanic ash and flows. Most of

the valley-fill deposits consist of
gravel, sand, silt, and clay that were
eroded from the surrounding mountains.
Alluvial fans, the buildup of alluvial
deposits along the west side of the val-
ley and to a lesser extent along the east
side, represent the most recently eroded
material from the Sierra Nevada, and the
White and Inyo Mountains. The valley-
fill deposits along the center of the
valley range in depth from less than
1,000 feet to more than 8,000 feet.

Most of the volcanic rocks crop out
in the Tableland north of Bishop and
in mid-valley near Big Pine. Volcanic

rocks that compose the Tableland gener-
ally are ash and pumice material which
overlies older, moderately consolidated
valley-fill deposits. The Tableland vol-
canic rocks are an extension of the
older volcanic rocks that resulted from
eruptions in the Long Valley area.
Volcanic rocks that crop out near Big
Pine are composed mostly of layered lava
flows and cinder cones. Many of the
lava flows are interbedded with and
covered by valley-fill deposits.

Lakebed deposits of silt and clay are
exposed at the surface in Owens Lake
(dry) and other smaller playa areas in
the valley. Numerous, and at times hor-
izontally continuous, lenses of these
lakebed deposits are interlayered in
the subsurface with coarser-grained
deposits, giving the valley-fill deposits
a layered, alternating coarse- to fine-
grained structure.

Faults, which laterally and vertically
offset adjacent rocks and valley-fill
deposits, generally trend northwest to

southeast in the valley. Major vertical
faults buried along the valley margin
form the edges of the valley and define

the lateral extent of the valley-fill
deposits. Some faults that cut the
valley-fill deposits create a stepped,

layered structure in the deposits.



































































































