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WATER=-RESOURCES APPRAISAL OF ANTELCPE VALLEY AND EAST WALKER ARLA,

NEVADA AND CALIFORNIA

SUMMARY

The study area includes Antelope Valley, with particular
regpect to the Nevada part, along the West Walker River and
that part of the last Walker River drainage betweaen Bridgeport
Regervoir and Mason Valley. About 985 sguare miles are thus:
encompassed. Principal hydroloyic estimates pertaining to
the investigation are summarized in table 1.

The East and West Walker Rivers are the dominant hydrologic’
features of their respective areas or valleys. Water enters
Antelope Valley by precipitation within the wvalley, -as stream- -
flow, and ground-water underflow from upstream. It leaves by
evaporation, transpiration of vegetation, including both
natural plants and cropsg, and by underflow and streamflow cof
the West Walker River. Small amounte are consumed by man and
animals.

The East Walker Area receives i1ts water from Bridgeport
Reservolr and by precipitation within the area. Water leaves
the area in essentially the same wavs as from Antelops Valley;
however, there may be an appreciable amcunt of ground-water
outflow from the Rough Creek drainage southward to Mono Lake
Valley. : ‘

Most c¢rop irrigation. in the East Walker Area utilizes
diverted streamflow, whers=as both ground-water and surface-
water irrigation occur in Antelope Valley. Ground water,
including springflow, furnishes most of the domestic and
livestock water in both Antelope Valley and the Rast Walkéx
Area, | :

Most natural discharge of water by evapotranspiration
occurs along the riversg or near perennial streams tributary
to the rivers. .

The principal known aguifer system occurs within the
valley-fill deposits., However, untapped agulfers may also
exist locally within the consolidated wocksz, Where data are



Tahle L.--Hydrelogit summary

[Estimates are in sore-feet per yvoar, oxoept whore noted]

Anrelope Valley Bast Walker Arca

Approximate valley area (square miles) 250 735
Average annual rivern inflow . 165,000 28,000

Surfacve-water rumeff ceo I:‘.lu;-:l o .
valley f£ill ‘ - . 5,600 - 30,000

PDE@Aéinl ground—water reﬁharge : lS;OOO ' _ 31,000
Ground-water inflow | i,000 200
[flcn‘ts;uml.{t:}'.\‘:c-‘. use by crops 35,004 , 11,400 .
ﬁatural evapolranspiralion 12,004 o © 7,500
Avefaﬁe annual viver outflow 150,000 97000

Pumpage (1969) ' 2, 00H) 15
page

Ground-water oulflow ‘ C20 150

HMinimum system yield 41,000 17,000

Ground water in stwfage 4350, 000 0o, 000
2



sufficient to suggest direction of movement, ground-water
flow through the valley-fill depogits is toward bthe perennial

stream channels. lowever, ground-water data are generally
scanty, partigularly in the Dast Walker Arvea.

Most surface and ground waters in the area are of good
chemical quality, as indicated by the low dissolved chemical
content. Specific conductances of sampled water range from
62 to 500 micromhos. However, little or wno data are available
regarding presence of minor chemical conztituents, which may
strongly affect acceptability of the. water for sgpecific uses.

The available water supply, with regard to the present
level of development in the area, is predicated on existing
surface-~water rights along the perennial streams. Increased

development of the water resources may hinge, at least in.part,

on development of the ground-water system and salvage of any
unappropriated flogod waters, if any. Many areas that show

good promise for ground-water development are near the perennial
stream channels. Uhere the interrelationships of ground- and
surface-water systems might preclude extensive ground-water
exploitation because. of interference with axigsting surface-
water rights. ' :



INTRODUCTION

i

Purpbse and Scope of the Investigation

Nevada is currently experiencing a rapid growth in population
and associated development that bhegan more than a decade ago.
Increased water requirements for domestic, industrial, agricul-
tural, and conservation uses have accompanied this growth.
Anticipating these increasing water needs, the Hevada State
Legislature enacted legislation (Chapter 181, Statutes of 1960)
authorizing an expansion of the establizhed program of hydroleogic
investigations being conducted by the U.5. Geclogical Survey in
cooperation with the Nevada Department of Conservation and Natural
Resources. The legislation provided financing, in the form of
matching funds with the Federal Government, to conduct a reconnaizn-
sance appraisdl of the water resources of the State. The
appraisal is being made as ‘a series of reconnaigsgance investi-
gations of individual areas or groups of areas. This investigation
is the 53d in the series.

The objectives of the reconnajissance investigation, including
this study, are to (1) describe Lthe general geology .as 1t
relates to the water resources, (2) appraise the source, _
occurrence, movement, and chemical guality of water in the 3
area, (3) estimate average annual recharge to and discharge
from the ground-water reservolr, (4) evaluate the surface-
water resources in the valleys, and (%) provide preliminary
estimates of the ground-water yvield and ground water in storage.
Although the area encompasses parts of two States, most
gquantitative estimates of the. water resources are limited to
Nevada.

The East Walker Area includes that part of the drainage’
in California tributary to the river downstream from Bridgeport
Reservolr, hecause a convenient record of the main surface
inflow to the area is provided by a streamflow gage just down-
stream from the xesexvoir. However, the California part of the
East Walker Area included in this study is small compared to
the Nevada part. Most of the water originating in California
ultimately reaches Nevada bacause development within the
California part is small at the present time.

Hydrology of the California part of Antelope Valley is
discussed in a report by the California Department of Water _
Resources (Calif. pept. of Water Resources, 1964)., Therefore,
additional hydrologic study of the California part during thig
study was limited to include only additional hydrologic data
necessary to define guantitatively the hydrology of the Nevada
part. '

This investigation was made under the general supervision of
G. FP. Worts, Jr., district chief in charge of hydrologle studies
by.the Geological Survey in Nevada. PField work was done during
August-October, 1263.




Location and General Geographic Fealtures

Antelope Valley and East Walker.Area of this report
include much of the territory roughly =ncleosed ny lat 38° 107
and 38°50' N., and long L18°40' and 119°40" W, 1t is in west-
central Nevada and includes some territory in Calilfornia
{fig. 1). It comprises areas tributary to the East and West
Walker Rivers,

Antelope Valley, a hydreologic segment of the West Walker
River drainage area, encompasses about 250 square miles of
which ahout 115 are within Nevada (Rush, 1962, p. 19) and the
remainder are in California. “he Rast Walker Avea of this
report encompasses about 735 sauare miles of which about 586
are in Nevada (Rush, 1968, p. 19) and the remainder are in
California.

Overall population of the area is sparse., The greatest
number of inhabitants reside in Antelope Valley; there the Nevada
residents are mainly concentrated around the northwest shore of
Topaz Lake where some residential subdivision and development
has ocgurred. Several other Nevada residents live along
U.S. Highway 395 and Nevada State route 3. In comparison, the
California part of Antelope Valley is generally move intensively
developed (Calif. Dept. of Water Resources, 196a4).

Population and development of the Dast Walker Area is
currently almost exclusively gearxed to agriculture. Only about
a dozen families reside in the area. However, the area has
many visitors who come to hunt, fish and recreate in the
outdoors, including those who enjoy aexploring several prominent.
ghost towns (Aurora, Bodie, and Masonic). The ghost towns are
historical reminders of an earlier era when mining was the
major industry and the population was greater.

There are no incorporated towns within the Nevada part of
the study area. U.S. Highway 395 and Hevada State route 3
pass through Antelope Valley in Nevada. Nevada State Highways 22
and 3C serve the East Walker Area.

Previous Work

Geology of the California part of the area is mainly
covered by Koenig (1363), which is a compilation map that synthe-
sizes information from several unpublished sources. Moore (1281)
compiled a preliminary geologic map that includes the Douglas:
and Lyon Counties, Nevada, parts of the report area. CGeclogy
of Mineral County, Nevada, was compiled by Ross (1961),

Hydroloagy and geology of adjacent Smith Valley area were

studied by Loeltz and Eakin (1954), and & study of the hydrology
of Mason Valley was made by MHuxel (1969). The physical and

a
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economical aspects of conjunctive use of irrvigabion water in
Smith Valley were discussed by Dominico, Schulke, and Maxey
(1966). Reconnaisgsance hydrolegic reports on adjacent areas
include Walker Lake area by Everett and Ruash (1%67) and Columbus
Salt Marsh-Soda Spring Valley area by Van Denburgh and Glancy
{1970). A detailed report on the water and land resources of
the Walker River drainage basin was recently prepared by several.
State and Federal agencies (MNevada Dept., of Conservation and
others, 1969).

The above reports and maps provide a basic reference list

of hydrologic and geclogic information in and neatr Lhe report
area; however, the list is not implied te be cowmpleta,
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GENERAL - HYDROLOGIC ENVIRONMENT

Physiographic Features

The two north-szouth aligned wvallevs of the. report area
each enclose a major through-flowing, perennial stream. The
West Walker River flows through Antelope Valley, and the Cast
Walker River traverses its namesake area (pl. 1). The East and
West Walker Rivers originate in the Eiesrra Nevada of California
and their confluence, several miles downztrezsm from the report
area, forms the Walker River. The Walker River terminates in
Walker Lake, which is the natural discharge sink of the hydro-
logic system (fig. 2).

Several small perennial streams flow into the Bast and
West Walker Rivers within the report area. Logt Cannon and
Slinkard Creeks join the West Walker River, and the Fast Walker
receives tributary waters of Rough, Sweetwater, Murphy, and
Water Canyon Creeks. Each drainage contains numerous ephemeral
gstream channels, many of which contain perennially flowing
streams throughout restricted headwater segments. The local-
ized perennial flows are caused by many small springs discharg-
ing in the higher altitude parts of the area. Ogcasionally,
the ephemeral stream channels transmit snowmelt or thunder-
shower runoff to the maln streams,

Two man-made lakes are within or adiacent to the report
area; Topaz Lake in Antelope Valley, and Bridgeport Reservoir
in the Last Walker Area (pl. 1). The outlet works of both lakes
enable man to centrol to some extent the' downriver streamflow
in both rivers.

Antelope Valley and Razl Walker Area are surrounded by
congolidated-rock mountain magses, as shown on plate 1. The
Sierra Nevada is the major mountain system of the region, and
its easterly slopes form the headwater drainage in the California
part of Anteleope vValley. Although the Sierra Nevada Jdoes not
lie directly within that part of the East Walker River studied
in this report, drainage from that massive mountain syvatem
dominates the annual streamflow of the East Walkexr River.

Other major mountains within the report area include the Pine
Nut, Sweetwater, and Wassuk Ranges (pl. 1 and fig. 2). Maximum
altitudes of the various ranges within the area are approxi-

mately as follows: Sierra Nevada (Lost Cannon Peak), 11,099 feet;

Pine Nut Mountains ({(Bald Mountain), 9,206 feet: Swestwater
Mountains {Mbt. Patfterson), 11,673 feet; and Waszuk Range

{Coray Peak), 10,520 feet, Minimum altitude in Antelope Vallay
is about 4,950 fee® and that in the Basit Walker Area is about
4,580 feet. Therefore, approximate maximum reliefs within the
report area are 6,000 and 7,000 feet, respectively.

&
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Lithologle Units

The generalized surfilcial distribution of lithologic units
in the area is ghown on plate 1, and a summary of thelr character
is included in table 2. Differentiation of the three lithologic
units was based mainly on their hydrologic properties. Ior
this reconnaissance, a2ll alluvial depogits were groupsad into
older and younger alluvium. Criteria for separation of the
units are as follows: (1Y alluvial areas where erosion and
deformation appear to be dominant over deposition are classified
as older alluvium, (2} alluvial areds that are either thinlwy
mantled by yvounger alluvium or mantled by vounger alluvium
that has no particular significance with respect to ground-
water conditions are c¢lassed as older ailuvium, (3) aliuwvial
areas where recent deposition is the dominant process and whera
thickness and location of the deposits render them significant
with respect to ground-water hydrology are classed as younger
alluvium, and (4) younger alluvium 1z assumed to have been
deposited during comparatively recent geologic time, and 1is
commonly less than 100 feet thick.

For this repovt, all consolidated rocks are grouped into
one lithelegic unit, becaunse there is no known evidence that
indicates any marked variability in hydrelogilc characteristics
among the different consolidated-rock types. Carbonate rocks
are prevalent  in many parts of Nevada, and in mest places they
differ markedly from the noncarbonate rocks in that they are
capable 0f transmitting considerable guantities of ground water.
However, carbonate rocks are not extensively exposed surficially
within the report area, according to available geologic maps
(Moore, 1961; Ross, 1961; rand Koenig, 1963).

Structural deformation may have increased or decreased the
transmissibility of the conseolidated rocks. However, the recon-
naissance nature of this report and lack of hydrologic data
regarding consolidated rocks prohibits a detailed analyszis of
the effects of geclogic structure on ground-water movement.

1¢




Table 2.

-—Generalized lithelegic units and

their water-hearing propercie
] Lithol ogic wrwnwzﬁm General charactaristics and sxtent
Geologic age anicd/ ifeat) {Ses pl. 1} Water-bearing propertie
Feriod Epock ecensciidated lenses of gravel, sand,
Holocene mwyw..mma nwmw.r mprising wHamwm )
o Younger deposits; detritus derived mainly from
- .pmm ailuviun =1G0 bordering upland consclidated rocks and
- bleistocene rewcrking of older alluvium, and .
= seciment load transported into the area Tounger and clder alluvium
m P by Bast and West Walker Rivers) although | fogether form valiey-FiilL
e P cunpger alluvium may mantle mech of the reservolr, the principal
= area, its avdrelogic significance is souvce of water from wells
=4 - mainly restricted to flooad plains of . in the area; where sacuracad,
Hast and West Waller Rivers and their thev yield water co domescic,
3 main bributaries. irvigsiion, end srock wells;
' | well vields are variable booh
f Jaccnselidated to consolidated depaslts of in guantity (from a few gpa
_ ! boulders, gravel, sand, silt, and clay Lo possibly several thousand '
o ,W Pleis tarane , exposed in mest cH :gdumw iowlands and gpm) and quality, depending
SR mb-c: ” 0la U-several | buried at generally shallow depth hencath on chavactat of depeosics
wu e mwwuzura chousandé{? vounger alluvium; composed mainir of encountered, age oi water,
X Mioccene gebris from bordering wmountains and and source OM recharga,
=z probably some lacustrine deposits;
5B ! lucally cemented: probably thickest in
B vailey troughs; mantles consclidared rock
i ear EDEUHDHEW
{ Tgneous, Ezrmqrnvjwo, and- sedimentary rocks
. ! ! igweocus rocks are mainly Uretacecus Bran- Ben nerally uatested by wells:
T | itic dntrusive rocks and Tertiary volcanic vield minor amouncs of water
Z M‘ rocks; metamerphic rocks include metavol- te springs; wmight vield small
= m Consoulidated canic and metasedimentary deposits, geser-] amounrs af warer to wells .
- il rocks T ally cf Mesozoic age or older; sedimentary locally from fracturs zones:
o : racks, mainly of Terviary age, are least considared poorest warer-
= prevalent of major rock types and often vielding unit in arez.
= | contain interbedded volcanic rocks. _
i. from various Tapcrts and maps, as credited on plate 1.




VALLEY-FILL RESERVOIRE

Extent and Boundaries H

The valley-fill reservoirs are formed by the vounger and
older alluvium. Areal extent of these deposits is shown on
plate 1. Antelope Vallay has one. large reservolr gystem. The
East Walker Area has three major valley-fill reservoirs:

(1) Sweetwater Flat, {2) Rough Creek area, and {(3) the area
tributary to the Iast Walker River in the downstreaw part of

the report area, hereafter called the East Walker reservoir. A
small valley—fill reservoir is along the upstream part of Bodie
Creek; however, that reservoir is entirely within California,
and the area within California ig only considered in this report
as 1t pertailns to the guantitative hydrology of Nevada.

The Fast Walker reservoir is split by the river and therefore
1s controlled arnd affected by the river. The Sweetwater Flat
and Rough Creek reservoirs might be considered independent
ground-water systems to the extent that their hydrologic connhec-
tion with the Zast Walker River.probably is mainly by surface '
drainage. However, the ground-water reservoirs largely sgustain
the guantity of low flow discharged to the East Walker River.

The valley-fill reservoir boundaries are formed mainly by ]
the consolidated rocks of the peripheral mountain ranges, as ' “
shown on plate 1. An alluvial topographic divide occurs hetwean
Sweetwater Flat and Smith Valley, and a ground-water divide is
assumed to form the boundary bhetwsen these two areas.

The maximum thickness of the valley-fill reservoirs locally
may be as much as several. thousand feet, Well 10/23-1%ha is
the deepest in Antelope Valley, Nevada, and penetrated 1,193 feet
of alluvium without encountering bedrock (tables 19 and 20; see
well-numbering system). Well 7/25~9ccl is the deepest in
Sweetwater Flal, at only 205 feet, and did not completely
pehetrate the alluvium. In the Rough Creek area, there are
records of only three wells having been drilled; the deepest,
well 6/27-14a, did nobt penetrate the alluvium at a depth of
420 feet. Very few well recorxds are available for the Fast
Walker reservoir; well 9/27-30da is the deepest known, and
bottomed at 405 feel without encountering bhedrock.

The paucity of wells in most of the valley-fill deposits,
the local concentrations of existing wells, and the shallow
depth of most wells fail to disclose much information about the
area-wide subsurface character of the. valley f£ill.

Dcecourrence and Movement of Ground Water

The known depth to water below land suriface in the valley- .
fill reservoirs ranges from zero in springs and in swampy areas

12



to a reported depth of 250 feet in well 10/22-Z29ch west of

Topaz Lake in Antelope Valley, Wevada (kable 19). The

deepest water level of the Fast Walker Area wag messured at

186 Feet below land surface in well 7/27-23¢d of the Rough Cresk
reservolr system. Mest walls in the report ares were drilled
near perennial streams and therefore the depths bo water are’
generally shallow, ‘ ‘

The few available data confirm a pattern of ground-water
movement characteristic of many valleys of Nevada: that iz,
ground water moves from the mountains through the valley-fill
reservolra, toward the topographically leower parts of the valleyvs.
When it reaches the lower areas it is discharged by evapotran-
spiration or by outflow from the valley via a perennial streamn
syetem.

-Bone ground water moves fthrough the consolidated rocks
from the surrounding highlands to the valley fill. However,
data are too scarse to identify and guantify the flow.



INFLOW TQ THE VALLEYS

Precipitation

Precipitation within ihe report area provides ilocal recharge
to the hydrologic systems. However, the amount of this recharge
to Antelope Valley and the East Walker 2Prea is small compared to
the inflow of the West and East Walker Rivers,

The climate of west-central Nevads ranges from subhumid to
arid. Most precipitation £alls during the winter months, and
typically the amounts increase with altitude. The Sievrra Nevada
exerts a strong climatic contrel througheout the report area by
providing a formidable orographic barrier to incohming westerly
gtorms. The barrier strongly controls local precipitation
paltterns, and as a result precipitation gquantities within similar
altitude zones may vary considerahly over short distances. ‘

Some of the precipitation falls as rain, but winter snow
generally accumulates in large amounts in the higher mountain
areas. Table 3 summarizes average annual and summer precipitation
at selected stations in and near the report area. 'The data
suggeslt Lthal the percentage of annual precipitation occurring
during the summer incoreases with eastward distance from the
Sierra Nevada. Summer precipitation often occurs as thunder-
showers. ' :

Precipitation falls directly on Topaz Lake and therefore
contributes directly to the water inflow. Assuming an averaue
lake area of 1,790 acres (table 13) and an annuval precipitation
of about 11 inches (table 3), the average annual contribution
to the lake is about 1,600 acre-faest,
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Surface Water

"By D. 0. Moore

seneral

Part of the flow of the West Walker River is diverted within
the Califecrnia segment of Antelope Valley to irrigation ditches
and canals. Zven though the irrigation structures permit the
return of some flow to the river within the valley, the net
river flow generally decreases downstream between the inflow and
outflow gages. {(hydrologic sites 39 and 40, pl. 1). Some of the
streamflow is diverted into Topaz Lake, an off-channel Teservolr.
Releases from Topaz Lake are used for irrigatien in Smith and
Mason Valleys downstream from the report area (pl.l).

Two perennial tributaries, Mill and Slinkard Creeks, flow
into the West Walker River within the California part of Antelope
Valley. All other tributaries o the river in the valley are
ephemeral. Several tributaries flow perennially into the East
‘Walkex River within the report area. The largest are Sweetwaler
and Rough Creeks.

The Last and West Walker Rivers receive flow from direct
runoff within the report area and also from local ground-water
discharge, NMs river flow passes through the report area, it
loses water by natural evapotranspiration, irrigation use, and
hy local recharge to the ground-water reservoirsz,

Available 3Surface-Vater Records

The East and West Walker Rivers are pyesently gaged at the
upstream and downstream boundaries of the report area (pl. 1).
Talkle 4 shows data regarding the main streamflow gages referred
to in this report, -

In addition, miscellaneous measurements of streamflow were
made on the Last and Weaet Walker Rivers and their tributaries.
Some meagurements had also been made in previcug years., Data
for all these measurements are shown in table 5, and the general
locations of the measurement sites are shewn on plate 1. Mean
annual runcff was also determined at geveral stream sites using
channel geometry techniques (Moore, 1968): those sites are not
shown on plate 1. '
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Tahle 5 .—-Miscellanesus strean’low measurements

Hydvologia v
anite number ‘ Uischarge

(pl._1) S Uresam e : Lacaiion . ate laksy

WEET WALELR REVER ARLA

MLLL Creck 2040 8n S EB-27-68 0,78
Mill Creclk 7/2%ba RIS 9,66
Trrigation Jditch /00 N 8-27-68 B, 75

—

g B

4 Lost Uannon Graek 3/2%-33d 82768 0.10
] MAiLL Croek . B/ 0095 B_97=pa .40

f Trvipation ditceh /30130 _ 5-27-658 iy

7 Vapamed Fribatary 8%”1 e . B2 768 0,04
2 Slinlkard Crack G2 fien 0.08
9 Slinkard Creclk B-28-n8 o

10 slinkard Ureek He-2H-HE 0.75

1l Cedar Crasl G/2r-5d B=2T7-6H8 0,R9
1% Slinkanrd Crock 9 J22-10n H-208-60 2.43

i:’\‘-: FOWALKER RTVER AREA

13 Murphy Croeck 6/25-14a Au2B-68 .38 :
14 Water Canvon 6 /20=6h H= B-H5 y :
15 Frylog UVaun Croel 7725310 B-28-68 2
L6 Swestwater Cuanyou C7/75al150 9- G-468 J.41
17 Unnamed, tributartyl/ /250 ' Q- 5-4B 0

14 Unnamed 'rTiI}Ht-?f‘f}’Lff 7/25-15hL Que BB f 1,496
14 Silverado Canven 7/25=20a e

20 Fervis Canyon 7125=-21h O
21 Gregn Creek - 7/2h-21h B GmBB
22 T Byeelwaler Oreak T/ 05=2he RaPeih 8
23 Sonema Canyon : T/36-20L B-28-68

L,
1
O
oo
)
[ R |
RN

MRS

ot

24 Red Wash Oresk TI26~34b. : B-28-62 . 0
25 7 fough Crack /710N TIel(l-132 057
(Wemt Fork) . 11-28=582 .49
26 tough Greok - 5/2%-09¢ L1-10~52 1,20
: Fl-28-02 L8O
27 tongh Crook 6!1/ 220 ‘ B f M 1.1
28 Honigh Creck G/27m14h =155 AN
. Ll-10-52 350
1i-28-07 2.45

o Boadie Oresal BlY=R600d
30 Bodie Orook , 5)E 7240

0094
1,24
Y]
.10
L.16
i 2 L.A/3
1=28-52 0,940
8200 0.13

21 Rodie Cheoock 6 /27 0ad

-
-~
pey



Table 5 .—Coutinued

Hyarmlngiq .
site number . vischarge
(pi. 1) Blream name CLpeatdion Date- (cfs)
3 Unoamed rributarcy /27364 8~29-68 0
33 Bbadie Croek | 6/27-24h 8-28-08 0o .
34 Fletcher Spring 6/728-19cdd 10=25-52 0.40
11-10N2 0.18
35 Mud Spring Canyon 6/28-240 . B=29-0H 0
36 Baldwin Creck 7/28-21a 12-17-572 0
: ' 8-29-6H 0
37 Lapen Canyon Creock 8/28-23 102556 0.2
38 Lapon Canvon Crack §/28-20 12-17-52 y

1. Location not shown on plate 1.



Flow of the EKast and West Walker Rivers

The inflow and ocutflow of the Faslt Walker River are
measured by the gages, Bast Walker River near Bridgeport, Calif.
and Fast Walker River abow Strosnider diteh, near Maszon, Nev.
(table 6). In general, the inflow to the study area from the
Fast Walker River is greater than the outflow, as summarized
in table 6 for the period 1948-68. During this period the
average annual net loss was about 1,000 acre-feet. Considering
the estimated annual runoff of about 20,000 acre~feet originat-
ing within the area, the average total streamflow loss igs
gomewhat more than 20,000 acre-feet. Table 6 shows thalt only
the high~flow years, above 110,000 acre~feet, indicate a
gain in streamflow,.

Figure 3 shows the mean monthly flows at the inflow and
ountflow gaging stationg on the East Walker River for the
period 1948-68. It also shows that on the average streamfilow
gains between the twoe gages from April to September.

The infleow and outflow of the West Walker River is also
measured by the gages at West Walker River, near Coleville,
and at Hoye Bridge, near Wellington. Table 7 shows the
difference in annual inflow and cutflow te the West Walkaer
River area at these gages for the periods 1927-31 and 1953-68.
It also shows the unadjusted and adjusted flow as related to
diversions to Topaz Lake. During thig lé-year period the
average annhual inflow was 165,000 acre-feet and the average
adjusted outflow was 150,000 acre-feel suggesting an average less
of about 15,000 acre-feet. Assuming that an average annual
runoff of about 5,600 acre-feet originates within the area
{table 8), the average total streamflow loss was about 21,000
acre-feet per year.

Riverflow Characteristics

Runcff from snowmelt in the Sierra HNevada produces most
of the streamflow in Antelope Valley and the East Walker
Arem. Because snowmell runoff is dominant, the unregulated
streamflow pattern inte Antelope valley during the year
reflects that pattern. No streamflow pattern is apparent for
the Fast Walker River, becausge the flow is regulated by
Bridgeport Reservoilr and, therefore, does not reflect natural
conditions,

Figure 4 shows the average moenthly digcharge of the West
Walker River near Coleville, Calif. as a percentage cf its mean
annual discharge. The dashed line in figure 4 indicates fthe
median discharge for each month; that is, 50 pexrcent of the monthly
flows were lessg and 50 percent were greater than the value shown.
The upper line defines the upper quartile which indicates the
value for which only 25 percent of the monthly flows werae
greater and 7% percent were less than the value indicated.
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Table § ,=-~Eazt Walker Biver:

annual inflow, ocutflow,

gud mpain or losz, 1948-68

"

Wale

Inflow, Fast
Walker River
E near Bridgeporcl/

OuLtlow, East
Walker
near Masor

River
:
e

ifference in Flow,
pain (4}, loss ()

yaar {acra-fecr) (zcre~foot) (acra-fect)
1948 56,790 4%, 7380 -7,01G
1949 61,990 52,290 ~9,700
18950 61,110 56,400 -4,710
1951 97,980 A3, 440 -4,540
1052 196,500 219,400 +22,900
19573 104,600 100,200 - ~3,600
1954 81,380 74,540 -7,320
1955 53,150 47,050 -6,100
1956 162,600 176,400 +13, 800
1957 107,800 102, 400 -5, 400
1958 153,300 161,400 +8, 100
1959 78,590 74,580 -4,010
1960 47,290 38,220 9,060
1961 30,810 28,000 -2,910
1962 85,510 21,7280 ~4,230)
1963 135, 300 148,800 +13,500
1964 70,590 64,080 ~6,510
1965 11L, 800 113,100 +1,120
1966 107,200 97,240 =9,960
1967 167, 400 172,300 +4,900
1964 84,500 23,940 ~5,560
Ave rage 93,000 97,000 1,300

{rounded)

L.

2

Below Bridgeport Reservoir.

Ahove Strosnider diteh.



.FLOW | IN THOUSANDS OF ACRE-FEET
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Tahle 7 ,—-Wesr Walker Hiver: annual inflow, outflow,

and gain oy loss, 1927-68

Dutflow, West

Inflow, West Walker River Difference in {low,

Walker River near Wellington gain (+), loss (=)
Water nedar Coloville (acre—feet) (acre-~feet)
YoAar {acre-feet) Unadiusted Adiustedl/ Upadiusred Adiusteal/
1927 236,000 188,000 206,000 -48,000 -30,000
1928 138,000 133,000 119,000 ~3,000 -19,000
1924 109, 000 84,000 82,000 ~25,000 -27,000
1930 133,000 113,000 144,000 ~20,000 =19, 000
1931 72,000 59,000 58,000 -12,000 ~14,000
1958 272,000 240,000 262,000 =32,000 =10,000
19359 - 115,000 L27,000 99,000 +12,000 ~16,000)
1960 105,000 82,000 78,000 ~73, 000 ~27,600
1961 89,000 71,000 72,000 ~18,000 =-16,000
19462 183,000 48,000 163,000 =35,001) =20,000
1963 - 226,000 214,000 224,006 =12.000 =2,000
1964 126,000 125,000 106,000 -1, 000 =20,000
1965 248,000 221,000 - 253,000 -27,000 +5,000
1966 142,000 : 163,000 127,000 . +19,000 -15,000.
lus7 307,000 281,000 - 314,000 —26,000 +9,000
1968 136,000 131,000 117,600 +15,000 =19,000
Average 65,000 150,000 150,000 15,000 ~15,000
{rounded) ‘

T, Adjusted for storage changes in Topaz Lake.



PERCENT OF MEAN ANNUAL DISCHARGE
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Figure 4, —Average monthly discharge as 8 percentage of mean annua! discharge of the West Walker River

near Coleville, California for the period 1910, 1916-37, 1958-65



Similarly, the lower line defines the lower guartile which indicates
the value for which 75 percent of the monthly flows were greater

and only 25 percenlt were Jjoss than the value indicated. BAnalysis
of data for 31 years (1910, 1916-37, 1958-65%) indicates that

during 24 years, or about 77 percent of the time, 746 pprwpnt or

more of each year's runoff cocourred betwesn April 1 and July 31.

The percentage of annhual runoff ocourring between April 1 and

July 31, during the 31 vears of regord, ranged from 68 percent

in 1924 to 86 percent in 19222 and 1936,

Flow duration curves provide a means of estimating the
amount of time during which specific ri itscharges might be
equaled or exceeded, based on the stream's historical flow during
a number of yvears. Figures 5 and 6 show flow duration curve:s
for the Bast and West Walker Rivers, respectively, whera they
crogs the upstream boundarieg of the report valleys. As an
example, figure ¢ shows that the daily mean flow of ithe West
Walker River near Coleville, Calif., was at least 30 cfg (cubic
feet per second) during 88 percent oi the time and ab leaast

710 efs during 5 percent of the time for the perind of record
on which the curve 1z based (1910, 1916-37, 1256~65%), However,
the curve does not imply that at leasgt 740 cofs may be ewpected
for 5 percent of the {ime each single vear, but rvather that
over an extensive period, =2t least 740 ofg might be reascnably
expeclted to occur about & percent of the total #ime. The flow
duration curve for the Eazt Walker River near Bridgeport,
Calif., just downstream from the Brldqepﬁrb Eeservoir, ﬂ9u1ar5
man-controlled reserveoir release ralbes

L

Estimated Average Arnual Runoff to the Valley~Fill Reservoirs

The greatest part of Lthe flow of the East and West Walker
Rivers originates in headwaters upstream from the report area.
However, runcff originating within the area also contributes
to the river flows, and this local contribulbion in part enters
the river channels betwesen the upstream and downstream gagineg, |
stations of the two river valleys. Part of this local runeffn
recharges the valley-£ill reservoirs.

The amount of runoff that reaches the valley-fill reservoln
from the mountains cannot be computed directly bhecause of a
scarcity of available streamflow data. Methods have bean devised
recently to estimate runoff in Nevada. The techniquss are
particularly useful in areas where few or no streanilow recouds
are available. These methods were degoribed in detail by Moore
(1968). Using the drainage areas supplying the natural flow to
streams where gaging statieong had been or ave coperated, recorded
runaff ia prorated by altitude zones (1,000-foolk lﬂLeerlﬂ) with
due regard to the proporticnal areas of the gaveral zones, and
with increasing unit values of runoff for increasing altituds.
As the different physical characteristics, such as vegohation,
geology, types of soil, and amounts of precipitation vary locally

[
in
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Figure 5.—Flow duration of mean daily discharge of the East Walker River near Bridgepaort, Callfarnia for the
period 1023- 24, 1926-63
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within large areas, the runoff for ecach altitude incremenlt is
adjusted accordingly. The adjustments of the runoff coefficients
for local conditiong are based on measurements of streamflow

and channel geometry.

Table 8 shows estimates of runcff from above 7,000 feet in
the area, which are assumed generally eguivalent to runoff
reaching the margins of the valley-fill reservoirs. Only 29
percent of the total area of Antelope Valley and 43 percent of
that in the Fast Walker Area are assumed to yield tangibie
runctf, ‘

Ground=Waler Recharge

Ground-water recharge throughout the reporit area generally
originates from precipitation within the report area. A method
described by Eakin and others (1951, ».79-81) is used to estimate
potential ground-water recharge from- precipitation within the
report area. MHardman (1965) demonstrated that in gross aspect
the average annual precipltation in Nevada is related closely
to altitude, and that it can be estimated with a reasonable
degree of accuracy by asgighing average precipitation rates to
various zones. Apparent variability of precipitation in similar
altitude zones but at different locations within the report area
was discussed in the earlier "Precipitation" section of this
report. This variability and the  adjusted precipitation data
of the U.8. Weather Bureau stations shown in table 3 resulted
in the develcopment of three altitude-precipitation relaticns
which were used to estimate precipitation and recharge potential
within the area, as presented in table 9,

Tahle 9 shows that the potential recharge ranges from
5 to 15 percent of the precipitation. The overall average fox
Nevada is roughly 5 percent. A comparison of estimates in tables
8 and 9 shows that upland runoff ranges from 15 to 110 percent
of the potential rechaxge. This range ig considerably lower than
that computed for most areas of Nevada where upland runoff
generally averages about twice the estimated potential recharge,
For this area, the egtimates suggest that much of the runoff
becomes recharge in the consolidated rocks of the mountains.

Subsurface Inflow

Subsurface inflow occurs around the consolidated rock-
alluvial boundary and is considered part of the potential recharge
already estimated., Inflow to the valley also occurs through the
alluvium beneath the West Walker River at the upper end of
Antelope Valley. The magnitude of that inflow in the vicinity
of the gaging station near Coleville is very small compared to

28




Table 8 .—=Estimated average annual runoff ro the vallev~fjill rvesarvolirs

Runoff avea Estimated runoff
Percent of Acre=fect  Percent of
Location ’ Actes - yunoff area  wer voar rotal vanofl

ANTELOPE VALLEY

Area in California west of

Weost Walker River 27,600 63 4,500 a1
Arca in California east of
West Walker River 4,600 1t 270 5
© Subtotal (rounded) 17,200 74 4, 800 : 86
Area in Nevada west of ) :
West Walker River (4 8400 14 00} 11
Area in Nevada east of ‘ i
West Walker River 4,500 10 150 3
Subtotal (rounded) ll,BOQ 20 750 14
Total (roundad) 43,500 00 5,600 100
LAST WALKEER RIVIER ARFA
Area in California west of o
"Fast Walker River 29,000 14 - 14,000 36
Area in California cast of ' ,
- Fast Walker River 54, 900 27 9, 700 32
Subtotal (roundadj 81,900 41 21,000 68
Area in Nevada west of
East Walker River 27,400 14 2,100 7
Area in Nevada east of
East Walker River 31,400 45 ’ 7,600 25
Subtotal (rounded) 118, 820 59 9,700 32
Total (rounded) 203,000 100 30,000 . 100

e
L)



s . ‘ J. » ’ " .._ ..__ .1
Table 9 ,--fistimated avcrage unndal precipitation

Préﬁipitati

on

and potential ground=water recharpe .

Eslimaced precipitation

Estrimated recharge

zone Aren Range Averape CAverage Percentape of (acre-lest
{(feer) {acres)  (inches) {fear) idcrﬁ:ﬁnet) precipitation per_year)
‘ ANTET.OPE - VALLEY '
Nevada Part
- Above 9,000 31 w24 2.0 62 25 16
8,000-9,000 2,010 20-24 1.8 3,600 20 720
7,000-8,000 9,300 1520 LIPS 14,000 | 2,100
6,000=7,000 17,200 14-15 L1 19,000 7 1,300
5,000%6,000 36,900 H-12 .8 30,000 - 3 900
Relow 5,000 4,810 <H W5 2,400 - -
Subtotal . . ; . o
g 10, : 34, 000 5,000
{ rounded) d ’EUQ 69, 000 '
California Part
Above 9,000 4, 180 =24 2.3 9,600 25 2,400
8,000-9,000 9,760 20-24 1.8 18,000 20 3,000
7,000=8,000 C 18,300 15-20 1.5 00 27,000 15 4,000
- 6,000-7,000 T23,900  12-1% 1.1 - 26, 000 7 1.800
5,000-6,000 J1,000 8-12 .8 25,000 3 750
Below 5,000 430 =& S 460 —— -
- Subtotal
(vounded) 88,100 106,600 13,000
Total 158,000 175,000 18,000
(Continued)
30



Table 9 .--Estinated averagze apnnusl, precipitation--Continoed

st imate sciphtatiog stimate racharge
Precipitatcion Eatlmnted“prkilpktttlﬁl Estimated racharge
zone ' Area Range | Average Aviarage Pevcentage ef (acre-feet
(feat) (acres) (inches) (feet) (acre~fuat) nrecipitation PEY year)
EAST WATKKR ARLA ‘
, Nevada Part - West of Wassuk Ranpe
Above 9,000 1,200 22 1.8 2,200 20 440
8,000-9,000 14,300 15-20 1.5 21,000 15 © 3,200
7,000-8,000 58, 100 12-15 1.1 < 64,000 t 4,500
6, 000-7,000 74,700 g-1z2 L8 60,000 3 1,800
Below 6,000 46,900 <8 .5 23,000 - -~
Subtotal _—“h. . . '
subtota 195,000 170,000 10,000
(rounded) .
Nevada Part - Wassuk Eangoe
Above 9,000 3,880 =15 1.5 5,300 15 870G
&,000-9, 000 12,900 17-15 1.1 14,000 7 980
7,000-8,000 29,900 - B=12 -8 24,000 3 720
Below 7,000 135,000 =8 3 40,000 - -
" © Subtotal - .
" - . ( B4 N
:. Croundad) 182,000 84,000 2,600
Subtotal o )
. a : I .
Nevada 377,000 254,000 12,000
California Parr
Above 11,000 7,550 =25 2.3 3,600
- v e P o 2
10, 000=11,, 000 5,420 17-26 2.0 11,000 3 3,700
9,000-10, 000 10,800 - 20-22 1.8 19,000 20 3,800
8,000-9,000 39,800 15-20 1.5 60,000 15h 5,000
7,000-8, 000 26,200 12-15 1.1 29,000 7 2,000
b, 000=7. 000 C 9,760 §-12 -8 7,800 3 230
Below 6,000 310 Sl .5 160 - -
Subtoral o oy . _i‘¢ .
(rounded) 93,800 131,000 | 19,000
Total 471,000 385,000 31,000

d. Arecas do not agree exactly with those of Rush CL96HY because of difference
in scales of the maps on which the areas ware planimeterad, :



the surface-water inflow. It may be on the order of 1,000
acre-feet per year, assuming a transmissivity of 100,000
gallons per day per foot, an effective width of 500 feet,
and a hydraulic gradient of 100 feet per mile.

Underflow beneath the East Walker River downstream from
Bridgeport Reservolr near the gaging station is alsc small
compared to the surface-water flow. It may be on the order
of 200 acre-feet per year assuming a transmissivity of 50,000
gallons per day per foot, an effective width of a tenth of
a mile, and a hydraulic- gradient of 40 feet per mile.
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QUTFLOW FROM THE VALLEYES

Surface-Water Discharge

Stream inflow and outflow is discussed in the report
gsection titled "Surface water.” 'The mean annual adijushed
outflow of the West Walker River from Antelope Valley, for
the period 1927-68, is 150,000 acre-feet {table 7). The
average annual outflow of the Bagst Walker River during the
1948-68 period is about 97,000 acre-feet (table §6).

Surface-Water Irrigation

Most Antelope Valley surface-water irrigation is within
California. California diversions and irrigation are discussed
in a report by the California Department of Water Resources
(i964). Istimated annual consumphtive use in Antelope Valley,
Calif., including Slinkard valley, is shown in tabhle 11 .of
that report to be about 32,000 acre-feet. Although the use
represents only water consumed during the irrigation season
(April-Septemberx)}, water reguirements of perennial plants
during the non-irrigatinon season are assumed to be compara-
tively minor, and probably are mainly satisfied by the avail-
able s0il moisture. The data for Coelifornia are summarized
in table 10 of this report.

Surface-water irrigation in the Nevada part of Antelope
Valley consists of some meadowland watered mainly by taillwaste
of the California irrigation systems. 2An estimated 560
acre-feet of surface water are annually consumed by crops
in the Nevada part of Antelope Valley (table 10).

Almost all surface-water irxigation in the FEast Walker
Area occurs within Nevada. Most of the irrigated landszs are
along the flood plains of the Rast Walker River and Sweet-
water Cresk. TIn those areas, much of the irrigated. acreage
is underlain by ground water at shallow depths, and therefore,
possibly half of the water ubtiiized by the crops is derived
from the shallow ground-water reservolr. Istimates of
water consumed by the irrigated crops is shown in table 11,
which also shows that all farmed acreage produces native
hay, pasture grass, or alfalfa, Although some grass and
alfalfa is cut for winter livestock feed, most ranchers
reporlt the majority of croplands are mainly used as pasture.

Agriculture ig related to the length of the growing
season. Average growing season length througnous the report
area’ probably ranges from about 3 to 5 months, depending on
altitude and local climatic conditions.



Table 10, —Estimated acreage and copsumpgive use

by crops in Antelope Valley

Letimated consunptive use

patimated Rate:
Location : area " {fanr "Acre-feet
of areg crop (acres) . pel yoar) DEr VEAT
NEVADA
North of West
Walker River Alfalfad/ 400 2 _ 800
Do,  Pasturel/ o ' 160 - 2 o 1320

Along West Walker .
" River [loond plain Pasture a 280 2 : . 560
near State line :

Subtotal (rounded) 840 : 1,700

_ _ . CALLFORNIA
Mntelope Valley Alfalfa, pasture, b 11,000 (c) ‘ d 31,890
and grain
Do. Native pasture h 550 1.5 390

(subirrigdted
by ground water)

Subtotal (rounded) 11,600 ‘ 33,000

Total (rounded). C12,400 35,000

1. I1rrigated mainly by pumping ground water.
a. €. N. Saulisberrv, U.S. Dept. Agriculture, oral commun., 1969,
b. California Dept. Water Resources, 1964, table 7, p. BbH.

. ¢, Use rates from Calif. Dept. Water Resources (1964, table 10, p. 81)
~as follows: alfalfa and pasture, 2.8 feet; grain {(irrigated), 1.3 feat.

d. California Dept. Water Resources, 1964, table 11, p; A2. Also includes
1,000 acre-feet of pumpage from wells drilled siace compilation of the
Callfornia vreport.
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Table 11.--FEstimated acreape and consulptive use

by crxous in the Bust Walker Avea

stimated cousumptive useij

Eztimated Rate )
Location : ) arcas! (feet Acre~-foet
of area Ceri/ (acres) par yenr) per voar
NEVAUA
Sweetwater Flar Fasture 2,100 ) 4,000
Rough Creck ' Pastures’ 260 1 560
Lapen Meadows 4/ lagtured/ 4f) 1 40)
Fast Walker River

[iood plain Alfalfa ‘ 804 o2 1,600
Do. Pasture 800 2 1,600
Tio. Pasture 1,800 . ] 1,800
subtotal (rounded) B, L0 9, #5000

CALIFORNIA
East Walker River
flood plain and
Frving Pan

Creck area Pasturai/ 390 1 590
Upper Rodie Creek Pastured/ . 1.30 1 150
Subtotal (rounded) 720 720
Total (rounded) 6, 800 11,000

1. In most areas, crops are subirvigated naturally by shallow ground water
as well as irvigated by surface water,

2. Most crop and acvedge data furnished by C. N, Saulisbervy, U.S. Dept.
Agriculture, oral commun., 1969.

3. Trrigated only when water ig availahle.

- Ared nat stown on plate 14 location is along upper reaches of Lapon
Canvon Creck.



The estimated consumptive-use rates ghown in tables 10
and 11 are modified aflter louszton (1950}, on the hasis of
crop type and a reconnaissance estimate of the amount of
irrigation the croplandas receive during an average year.,
Therefore, the consumptive-use rates are generally estimated
to the nearest foot.

Lvapotrangpiration

The main areas of phreatophytes and cropland are shown
on plate 1. A substantial guantity of water 1s discharged
from the report area by evapotranspiration in areas of native
phreatophyvtic vegetation and evaporation from free-water
surfaces. Phreatophytes obtain much of their water from the
ground-water reservoir cr overnlying capillary fringe.
Throughout the report area, most ground-water bodies shallow
enough to support phreatophyvtes are near perennial streams,
namely, the East and West Walker Rivers, and Sweetwatexr, Rouagh,
Frying Pan, and Dodie Creeks. Tolal gquantities of water
evaporated from free-water surfaces ig greater in this area
than 1n most of Nevidda because of the prevalence of perennial
streams. Topaz Lake alsc exposes an avpreciable water-surface
area to the atmosphere,

Along the river flood plains, the phreatophytes consist
mainly of willows, buffaloberry, wildrose, native grasses,
rabbitbrush, cotltonwood trees, and some greasewood. The
small tributary creeks have the same plant species growing
in areas adjacent to their middle and lower reaches. Aspens
are commonly prevalent along streams and spring zoneg in the
higher altitudes. Several small marshy areas support tules,
cattails, marsh grasses, and related swamp-type vegetation.

Estimates of evapotranspiration are shown in tables 12
and 13. 7The estimated consumptive~use rates are modifications
of rates determined for other areas by White (1232), Young
and Blaney (1942), Illouston (1950), and Robinson (1265). The
estimated evaporation rate from a free-water surface is
based on information published by Kohler and others (1959).

Ground-Water Pumpage

The ground-water resources of the report area are mainly
undeveloped and generally untested, Thera is presently no
known ground-water pumpage for irrvigation in the East Walker
Area., In Antelope Valley, Nev., one ranch pumps ground water
to irrigate alfalfa and pasture. The estimated annual consump-
tive use (net pumpage) of those creps 1s about 1,100 acre-
feet per year (table 10). Ground-water pumpage and future
development in Antelope Vvalley, Calif., are discussed by the
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California Department of Water Resources (1964, p. 45-47 and
103-109). Several irrigation wells have been drilled in the
California part of Antelope Valley since the data were compiled
foxr . the above mentioned study (Kennelh M. 'urner, Hydraulic
Engineer, California Dept. Water Resources, oral commun., 1970).
lowever, the wells are only pumped to supplement surface-water
irrigation. There probably aren't more than six active irriga-
tion wells in Antelope Valley, Calif., and the combined

pumpage of all wells for all purposes is believed to averadge
less than 1,000 acre-feet per year. Therefore, total pumpage
in all of Antelope Valley (California and Neavada) is estimated
to average about 2,000 acre-feet annually.

The estimated ground-water pumpage for domestic and live-
stock use in Antelope Valley, Nev., was about 20 acre-feet in
1968 and 1969. The estimate assumes a population of about 120
people using 0.1 acre-foot each per yvear and about 1,000 head
of livestock averaging about 6 gallons per day apiece, Most
of the human population and domestic wells are concentrated
around the northwest shore of Topaz Lake (pl. 1). Asgsuming the
same consumptive rates and an estimared population of about
70 people and 1,000 head of livestock, consumption in the
East Walker Area is about 1% acre-feet per vyear. .

SEringi

Numerous springs cccur in the report area. Locations of
some springs are shown on plate 1, and data pertaining to them
.are shown in tables 14 and 16. Most springs flow only a few
gallons per minute; however, several larger springs were
noted during the field reconnaissance. Many springs in the
area discharge from consolidated rocks, commonly at altitudes
considerahly above the valley fil1l., Most of the developed
and used springsz in the area are ldisted in table 14, and .
several having the greater flows discharge from the valley fill.

Spring 4/26-2a has special historical significance in
that it provided most of the water supply for the town of Bodie,
Calif., during much of that wmining town's existence. Although
Bodie is a ghost town, with respect to wmining, it is now a
California State Park. The spring continues te supply drinking
water to thousands of visitors annually through a pipeline '
several miles long (Robert Frenzel, oral commun,, L968).

Subsurface Outflow

Subsurface ocunflow occurs beneath the East and West
Walker Rivers at the downstream edge of the project area. Blso,
as described in the next section of the report, the imbalance
betwaen estimates of recharge and discharge in the Reough
Creek drainage suggests subsurface outflow from that area to
the south.
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Table 14.--Bpring datal/

Use: D, deowestic: T, irrigation;
P, State Park f[scilities; &, stock

Estimated _

discharge Temperaturs

Spring number Name OY owner { gpm) Use (°F% {(°c)
4126-2a State of California a b P -- -
6/28~19cdd J. B, Tuttlie 30 D 54 12
7/25-9d Sweeitwater Ranch ' a =50 D - -
7/25=26cc Jack Scelrine 2 D 53 12
7/25=~15¢c Ambrosa Rosaschi a 40 D — —
7/28-6da ~ U.5. Bureau of Land Management a <10 5 - -
8/27-25ac Mitchell Spring <1 8 56 13
g/22-17c Fnirfield Ranch 5 5 55 13
10/22-19bb * Fairfield Ranch 50 8,1 = -

1. Chemical apnalyses for mest springs shown in table 16.

a. Reported, All others estimated duving this study.

471,



Underflow along the West Walker River at the downstream end
of Antelope Valley past the Hoye Bridge stream-gaging sltation
is estimated to bhe only about 200 acre-feet per year, assuming
a transmissivity of 50,000 gallons per day per foot, a hydraulic
gradient of 15 feet per mile, and an efifective underflow
width of a quarter of a mile. Similarly, the estimated
underflow beneath the East Walker River near the Strosnider
stream-gaging station is about 150 acre-feet per year, assuming
a transmissivity of 50,000 gallons per day per foot, a
hydraulic gradient of 20 feet per mile, and an effective width
of an eighth of a mile.
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WATER BUDGETS

For long-term natural conditions, inflow to and outflow
Erom an area are esqual, providsed that the climatic regimen
remains nearly constant. The equilibrium conditicon is assumed
to prevail in the study area.

Water budgets for Antelope Valley and the Fast Walker
Area are shown in table 15, The budgets include knewn or
estimated major elements of inflow to and outflow from the
combined ground-water and Walker River flow systems. Local
runcff reaching the rivers, although possibly a quantity
great enough to be a significant item of inflow to the rivers,
was not estimated because techniques are not availabkle to
differentiate several components of the inflow; therefore,
lack of dififerentiation would probably result in some quantity
of water being counted mors than once az inflow for budgetary
purposes.

The water budgets for both valleys have imbalances of
similar magnitude, bub opposite mathematical sign, as shown in
table 15. 1In both budgets, river inflows and outflows are
by far the dominant and most accurate budget items. Measure-
ments of river flow are generally considered accurate o within

10 percent during the periods of record. The greatest prohability

of errors is believed to be in the other budget elements, which
are not measured.

The imbalances in the budgets for Antelope Valley and
East Walker Area probably are mainly the result of inherent
inaceuracies in the techniques of estimating the various
components of inflow and outflow. Therefore, for preliminary
purposes, mean annual inflow-outflow values have been selected
that represent nearly the average of the total inflow and
outflow estimates, or about 120,000 acre-feet for Antelope
valley and 120,000 acre-feet for the East Walker Area.

However, with regard bo the imbalance in the East Walker
Area, the conditions in the Rough Creek drainage may be signifi-
cant. The estimated potential ground-water recharge is 18,000
acre~feet, whereas the natural discharge by evapotranspiration
ig only about 500 acre~feet. Runcff from the drainage isg
average compared to the rest of the report area. A substantial
part of the suggested surplius may be subsurisce flow scuthward
to Mono Valley. Lf @0, the budget for the Ragt Walker Area
would be nearly in balance at akboul 120,000 acre-feet,
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Table 1h.--Freliminary water budpeis

[All estimdtes in acre-feet per. year]

Aptelope  Bas lker
Budpet eloments otelope  East Walker

Valley Area

INFIOW:

River inflow (tables & and 7) ' A LA5,000 b 95,000

Local tuneff to river ' s Not estimared

FPorential grnﬁnd—water vecharge (cable 93 18,000 31,000

Subsurface inflow 1,000 200
Total (rounded): (1) 184,000 129,000
OUTEFLOW:

River outflow (rtables 6 and 7) a 150,000 b 97,000

Crop consumpticn use (tables 16 apd 13) c 35,000 11,000

Pumpage for domestic and livestock use {p.40 ) 20 15

Natural evapottanspiration (tahles 12 and 13) 12,0060 7, 5(H)

Subsurface outflow 200 150
Total (rounded): () . ‘ 197,000 1165000
IMBALANCE: (1) -~ {2) ~13,000 . +13,000 .

RECONNATSSANCE VALUE SELECTLED

( ) y 3
FOR INFLOW AND QUTFLOW 190,000 120,000

a. According te lamke and Moore (1965, p. 23) this flow may be only about
90 percent of the long-term average.  However, somewhat different periods

of streamflow record were utilized in this study that would allow meaningfnl
comparisons of inflow and ocutflow.

b. Both inflow and ovutflow are affected by man-controlled releasss From
Eridgeport Reservoir, and therefore, it ig rot known how these flows
compare with long=term patural couditions. '

c. Includes ground-water pumpage of about 2,000 acre-feet (1,100 in Nevada
and 1,000 in California) as noted in table 10.

Todd
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CHEMICAL QUALITY OF THE WATER

Chemical data pertaining to water from wells, springs, and
streams within the area investigatsd are shown in table 16.
Locations of the data-collection points are shown on plate 1.
All data reported resulted from analyses of water samples
collected during this reconnailssance investigation; additional
chemical data and interpretations pertaining to water within
Antelope Valley, Calif., .are included in the West)Walkeri...
River Investigation published by the California Department of
Water Regources (1964, p. 41-44). The University of dNevada,
Agricultural Experiment Station, has also published soma water-
quality data pertaining to the area (Miller and others, 19%3,
p. 36-39).

Ceneral Chemical Characterx

Specifilc conductances listed in takle 16 can be used as
preliminary indications of a water's general chemical character.
The concentration of dissolved sclids in water, esxpressed as
milligrams per liter, is generally about two-thixds the specific
conductance. (Micromhos per centimeter at 2% C are the listed
units of specific conductance in table 16; for simplicity,  they
are hereafter referred to as micromhos. Also the chemical
concentration units, milligrams per liter (mg/l) are equivalent
to -parts per million in most waters see footnote 1, table 16.)

All sampled waters had specific conductances hetween 62
and 500 micromhos, and therefore, 1f the =zamples are representa-
tive, most waters in the area probably have a dissolved- '
solids content of 40 to 350 mg/l, which is low to moderately
low. Most comparable-—-sized areas of Nevada contain wabkers with
a considerably greater range in dissolved solids. The apparent
regtricted range in dissolved solids prcebably reflects the
feollowing general hydrologic characteristics of the area:

(1) the area, being in or adjacent to the Sierra Nevada, is
dominantly a natural-input, or recharge avea, in contrast to
areas such ag the Walker Lake Valley, Claytoeon Valley, Columbus
Salt Marsh, and Death Valley, which are dominantly natural
discharge arecas; (2) most of the eazily obtainable water in the
present report area either originated in an environment that
is not conducive to natural mineralization, or is meving out
of the area Ffast enough to avoid appreciable pickup of salts:
and (32) although substantial natural evapotranspiration ccours
within the area, most of this discharge occurs in places where
the'residual saline end products of evapotranspiration are
leached and removed by the large flows of the river systems
rather than being allowed to accumulate, as in the case of
hydrologically closed basins.
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Tuhle If.--Fartial ghemleyl wnalyaesd of wacer from wells, spriogs, aud SETe4TS

[Fleld-ofMiee analyses by the U5, Arolopteal Survey]

« Milligzems par licer (uppel number} mod : Factars affecning
ntl1teguivalenty per 1irwr {lower number p Spoeific suicability [or irPiun\Fnu%f
Bl Lo attduct—
tm) MO 1o
Lem- Miag— plus Hard— {milcro- {lab, Sanllun=
poac- Lal- uka pocaa-  LBicar- ful- Chlea- neHA whog per  detwer— Adenrplion
. (LA ACUTS cium  cium  winm | hanate :fatc ride g i wl nina— Galinity rutiu Hol1un
Toouilon Sourew sampled  °F °0 (W) (ME) (A Q0O L (R0 (0N Catily PR Lim) EETES (SARY huzard
EAET WALKUE AREA
4/ -2 Spring 10- nil - - 6 1 » Al i 2 Ly 62 7.3 Low 0.4 Taw
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‘ The data in table 16 show that only partial chemical
analyses were made to determine the presence of the major
ions; no minor elements cx trace elements were determined,
nor was bhiologic guality investigated, A comparison of
millequivalent-par-liter values in the table permits the
following generalizations regarding the samples analyzed:
(1) calcium was the dominant cation in all waters sampled,
except Rough Creek, West Walker River at 8/23-28ab. pletcher
Spring, and wells 6/27-14bal and 7/27-23cd; (2) caleium was
always more prevalent than magnesium: (3) no carbonats was
detected in any samples: (4) hicarbonate was the dominant
anien in all samples, except that for Swectwater Canyon Creek,
in which aulfato wasg more prevaiﬂnt {5) sulfate was nore
prevalent than chloride in all szamples except spring 4/26-2,
Rough Creek, and irrigation ditch 9/22-28ac; (6) specific
conductance, and probably dissolved-solids content, were slightly
greater in Eakt Walker River khan in West Walker River:
(7} specific conductance increased only slightly downstream
along the East Walker River, but increased more than 50 percent
along the West Walker River. At the time of sample collection,
the irrigation season was at, or nearing, its end for the
year. Also, the East Walkery River was turbid throughout its
course, because of suspended sediment thal was being discharged
from Bridgeport Reservolir.

. Suitability for Domestic Use

The U.5. Public Health Service (1%62, p. 7-8) has formu-
lated drinking water standards that are generally accepted as
a guideline for public supplies. Several of the standards
are as follows:

Recommended maximum
concentration

- ) Conslkituent (milligrams per liter)

Iron (Fe) 0.3

Sulfate (504) 250

Chleride (C1) 250

Fluoride (F) a 1.9%

Nitrate {NO3) a5

Dissolved asclids 500

a. Based on an approximate annual average

maximum daily air temperature of 65 & (18 ).

Most of these are recommended limits, and therefore water mavy
be acceptable to many users despite concentrations somewhat
exceeding the given values
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Among the listed constituents, large amounts of chloride
and dissolved solids impart an unpleasant taste, and sulfate
can have a laxative effect on persons who are drinking the
water for the first time.

The analyses in table 16 do not include determinations of
fluoride or nitrate; however, these constituents are important
0 human health. IExcessive fluoride tends to stain teeth,
especially of childrern, and a large amount of nitrate is dangerous
for infants and pregnant women because it may increase the
possibility of "blue baby" disease. Some data on fluoride are
available for the California part of Antelope Valley in the
West Walker River Investigation report (Calif, Dept. Waterx
Resources, 1964, p. 38-40). The data specify high fluoride
concentrations in several ground-water samples collected in
Antelope Valley, California.

Some farmers along the lower reaches of the Bast Walker
River within the area report problems of high iron content in
their domestic-well water, but determinations of iron were
not within the reconnaissance scope of this study. FExcessive
iron causes staining of porcelain fixtures and clothes, and
may also cause clogging of well screens, which results in
reduced well efficiencies.

Other ions, such as arsenic, cyanide, and selenium, can
have serious physiological affects 1f present in more than trace
amounts in drinking water. 'The U.85. Public Health Service
{1962, p. 8) has established concentration limits for the
several ions (for example, 0.0% mg/l for arsenic). Unfortu-
nately, no known trace-eslement analyses are available for water
in the report area. Limited data on arsenic in the California
part of Antelope Valley are given in the West Walker River
Investigation report (Calif. Dept. Water Resources, 1964,

p. 392). The data show an arsenic content of 0.18 mg/l from an
analysis of water from hot springs in the approximate ares

of 9/22-13ad (not shown on pl. 1). The “alifornia Department
of Water Resources data also show arsenic contentg of 0.12 mg/1
and 0.06 mg/1 in waters from flowing wells {(not shown on pl. 1)
in the areas of 9/23-30ba and 9/23-20cd, respectively.

The haxdness of a water is important to many domestic

users, and therefore is listed in table 16. The U.5. CGaological
Survey has adopted the following rating-
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P

-Hdrdness, as Caliy

(milligrams per liter) Rating and ramarks
0-60 Soft (suitable for most uses

without artificial softening)

61-120 Moderately hard {usable except in.
some industrial applications:
Lsoftening profitable for
launderies)

121-180 lard (softening required by

laundxries and some cther
industries)
More than 180 Very hard (softening desirable

for most purposes)

The bacterioclogical quality of drinking water alsc is
important, but is gutside the scope of this report.

All sampled waters within the report area are well within

the accepted Public Health Service standarnds regarding chloride,

sulfate, and dissolved solids. Most of the sampled waters
range from moderately hard to very hard.

If any doubt exists regarding the acceptability of a

drinking~water supply, contact the Nevada Health Division,
Bureau of Onvironmental Health, Carson City.

Suitability for Agricultural Use

In evaluating the desirakility of a water for irrigation,
the most critical factors include dissolved-solids concentra-
tion, the relative proportion of sodium to calcium plus
magnesium, and the abundance of constituents, such as boron,
that can be toxic to plants. TFour factors used by the U.S,
Salinity Laboratory Staff (1954, p. 69-82) to evaluate the
suiltability of irrigation water are listed in table 16, and

are discussed briefly in footnote 2 of that table. Minor amounts

of boron {up to about 0.5 mg/l) are essential to plant
nutrition, but largsr concentrations can ke highly toxic. The
approximate upper limits recommended for boron in waker
irrigating sensitive, semitolerant, and tolerant craps are,
regpectively, 0.5-1.0, 1.0-2.0, and 2.0-4.0 mg/1l (Naticnal
Technical Advigory Committee, 1968, p. 153},

The fast and West Walker Rivers, which presently supply
most irrigation water in the study area, have proved genervally
acceptable chemically; this is because {1) soll drainage Ls

adeguate in most irrigated areas, (2) the waters have a low
godium hazard, and (3) the crops grown (largely zlfalfa; are
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adequately tolerant, -Boron apparently is not a problem in nmost
of the study area. Some data regarding boron are available for
the California part of Antelope Valley in the West Walker River

Investigation report (Calif. Dept. Water Resources, 1964, p. 38-40).

The data specify boron concentrations in several ground-water
samples collected in Antelope Valley, Calif,

As a precaution, water from a newly drilled irrigaticn
wall should be analyzed to determine jts chemical acceptability.
The sample should be collected after the well is test pumped
for a period of time sufficient to provide watexr truly
representative of the water-—-bearing strata. Analyses may he
obtained free of charge by Nevada residents, For information,
contact the Cooperative Extension Service, University of Nevada,
Rano,

Most animals are more telerant of poor-guality water than
man. Although available data are somewhat conflicting, dissolved-
solids concentrations below 4,000-7,000 ma/1l apparently are
safe and acceptable for most animals (McHee and Wolf, 1963,

p. 112-113}, provided that specific undesirable conatiltuents
are not present in excessive concentrations. All water sampled
within the study area is sufficiently dilute for livestock

use.
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THE AVAILABELE WATER SUPPLY

Scurces of Supply

in both Antelope Valley and the East Walker Area, the
available water supply consists of two interrelated guantitiess
(1) the system yield, and (2) part of the ground water in
storage. The valley-f£ill reservoir of Antelope Valley is
generally similar to that of many valleyvs of the Great Basin,
but one atypical characteristic is the large through-flowing
river it contains. The inflow to Antelope Valley is unregu-
lated by man and depends on the whims of nature: however,
the surface outflow is regulated in small part by the "off-
channel” Topaz Lake. The East Walker Area is also unlike
most Nevada valleys becauge it hosts a through-ficwing river
and also hecause its valley-fill reservoir is fragmented into
several ground-water basins that are apparently malnly
interconnected only through their natural attachment to the
East Walker River. The Fast Walker River is the major inflow
element to its area's hydrologic system and its flow is regu-
lated by man-controlled releases from Bridgeport Reservolr;
therefore, the river's outflow from the Fast Walker Area is
also mainly affected by man's control plus the superimposed
minor pulses supplied by nature within the area.

System Yield

System yield has been defined by Worts and Malmberg
(1966, p. 37} as the maximum amount of surface and ground
watey of usable chemical quality that can be obtained economi-
cally each year from sources within the system for an indefinite
period of time. System yield cannot exceed the natural inflow
to or outflow from a system. Under practical conditions of
development, the yield is limited to the maximum amount of
surface-water, ground-water, and water-vapor outflow that can
he salvaged or diverted economically and legally each year fox
beneficial use.

The estimated system yields of the valleys in the report
area are bhased on estimated quantities listed in table 17
and the following limitations and assumptions: {1} use by
irrigation is considewed salvage; (2) most of the evapotrans-
piration of phreatophytes can be salvaged; (3] none 0f the
subsurface outflow suspected of leaking to Mono Valley Ifrom
the Rough Creek drainage can be salvaged; (4) no surface-
water outflow or subsurface outflow beneath the rivers i=
considered salvable at this time bacause of downstream
water-rights requirements and because no analyseig has been
made of any unappropriated flows: (5) evaporation from water
surfaces cannot be salvaged:; {6) water quality is acceptable
for all intended uses; and (7) the estimated system yvield is
within the limits allowed by legal appropriazfions and decress.

51



Table L7.--Prelininarvy estimates of a minimum system vield

Minimum system yield
{acre-faeat pLorooyedar)

fonsunptive Evapotranspiration Total
Hydrographic area use by cropsh by phreateophytes2/ {rounded)

Antelope Valley,

Nevada part 1,700 2,600 4,300
Antelope Valley, ‘

California part 43,000 3,600 37,000 i
“Total (rounded) : 35,000 f, 200 41,000
East Walker Area,

Nevada part 9, 800 5,500 15,000
East Walker Area,

California part 720 860 1,600
Total (rounded) 11,000 . 5,400 17,000 .

1. Irom tables 10 and I1l. Amount diverted from river is considerably mors,

" 2. From tables 12 and L3,




For this reconnaissance, the system vields of the two
—1 areas are considered o be the sum of consumptive use by crops,

. the pumpage, and salvage of virtually all evapotranspiration
in phreatephyte areas, In addition, the areas may he entitled
to a faix share of any unappropriated streamflow--particularly
flood flows. However, evaluation of a fair share of Lhe
unappropriated waters was bevond the scope of this reconvaissance.
Any plan to apportion the unappropriated wabters probably should
involve consideration of the rights salong the entire stream
system including those for Walker Lake. ‘The estimated vields
shown in table 17 are consldered preliminary minimum values.

Ground-Water Storage in the valley-¥ill Reservoirs

The amount of ground water stored in the valley=Ffill
reservoirs to any selected depth below the ground-water surface
ig the product of the area, Tthe selected depth, and specific
yield of the deposits. The selected depth for this study is
the uppermost 100 feet of saturation., Specific yield of a
rock or goil wilbh respect to water is the ratioc of (1} the
volume of water which, after being saturated, the deposit
will yield by gravity to (2) its own volume, commonly expressad
as a percentage (Meinzer, 1923, p. 23).

In the Nevada part of Antelope Valley and the Dast Walker
Area, the gpecific yield of the uppermost 100 feet of saturated
valley fill is assumed to average 10 percent. the alluvial
areas, shown on plate 1, were adjusted to estimate the area
of the wvalley £ill most probably underlain by at least 100 feet
of saturated deposits. The adjustments were based on topography,
assumptions regarding the subsurface distribution of the alluvium,
depth to water, and the shape of the alluvial areas. The
areas, adjustments, and estimates of stored ground water are
summarized in table 18.

®

Although the estimates of stored ground water are large,
the amount in areas where the depth to water is less than
100 feet and where suitable land is available for gultivation
is appreciably less. The amount of usable ground wabter in
storage that is economically available depends in part on
the distributicn of water-storing deposits, theilr vield to
wells, the distribution and range in chemical guality of the
ground water, and the number and distribution of pumped
wells. Alse, large withdrawals of ground water zalong the
flood plains of perennial streams would affect the flow of
surface water and therefore would legally infringe on pre-
viously decreed smurface-water rights,
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Table 18. =Eutimnted stured{water i the upper 100 feet )

~

of saturated val ley fill dn E_L:Ul;.{u ;“;,

Adiusted area of - Estimifed stored ‘
valley T111 probably” water In the - . s
‘ underlain by 100 feat uppexr 100 feet ' '
Approximate area or more of satdfated .  of saturired
o of valiey fiil valley fiii® T valley fi1TL/
Hydrographic arca lacres) . Maeres) ' - (acre=leat)

Antelope Vull&y,&/ . e
Nevadn part 26,000 - 20,000 SO 200,000
East Walker Area,
"Nevada part

Swoctwater Flat S, 000 T,ﬂpﬂ_" _ 70,0007

Lowar part of
Rough Creek ‘ - :
drainage 540,000 30,000 C300,000

Areas along
lower resches
ol East Walkew o ' ;,
River 70,000 40,000 L ADO, 00D ' :

Total (rounded) 130, GeH) 80,000 . . BG0,000

1. Computed hy multiplying the adjusted area b§ 100 fratr and b?'lé percent
{assigned specilic yvield). ’

2. California Departmenl of Waler Resources (1964, table 2) -estimated a
storage capacity of about 184,000 acre-lfeet Ffor the 10- to J00-fdor zone in
the California part of Antelope Valley. Llor the entire valley, estimated
total storage in the upper 100 feet of saturarion exceeds= 350,000 acre-feet,
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NUMBERING SYSTEM IFGR WFLLS, SPRINGS, AND HYDROLOGIC SITEDS

Numbers assigned to wells and springs in this report are
hased on the rectangular subdivisions of the public lands
referenced to the Mount Diahleo base line and meridian. PEach
number consists of three units: the first is the township
north of the base line: the second unit, separated from the
first by a slant, is the range east of the meridian: the
third unit, separated from the second by a dash, deslgnates
the section number, which in turn is feollowed by a letter
that indicates the guarter section. The guarteér sections
are designated counterclockwise "a® through "d" in seguence
beginning with "a" .for the noxtheast gquartex section., When
field maps of sufficient accuracy are availlable, additional
letters "a" through "d", also assigned in counterclockwisge
sequence, specify the particular 40~ or 10-acre tract. If
more than one well is within the same lettered tract, a nunber
indicates the order in which the well or spring was recorded
within that particular tract. For example, well 7/25-9cb2
ig the second well recorded in NWY%SWY% sec.8, T. 7 N.,

R. 25 E., Mount Diablp base line and meridian.



FUTURE WATER DEVELOPMENT AND
RECOMMENDATTIONS FOR FUTURE HYDROLOGIC STUDIES

Present water development in the rxeport area centers
mainly around the East and West Forks of the Walker River.
Several Federal agencies have made feasibility studies of
proposead surface-water development projects or have proposer
projects that would further alter the natural streamflow of
these rivers, Surface~water use might further evolve when
and if any of the proposals, or future proposals, are accepted
and when the accepted projects becoms a veality.

Ground water 1s presently a relatively untapped resource

along the West Walker River and limited domestic and livestack
use in hoth areas. Therefore, water-resource development in
the near future might be expected to consider ground water

as a principal source. However, the major ground-water reser-
voirs have the two rivers flowing across them, and therefore
it is doubtful whether large-scale ground-water development
could ocour without affecting the presently appropriated flow
of these streams.

Baecause any large-scale future development probably would
involve the complate hydrologic system, future hydrologic
studies should attempt to describe the specific interrelations
off surface and ground water Lo allow their orderly development
without causing undesirdable stresses on either component,

Such studies would reguire many more detailed data on the
ground-water reservoirs than are pregentiy available.
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Table 20.--Well logs

[Asterisks indicate principal water-bearing zomnes]

.1
Y .

Clay, sand, and gravel 10

Thick- _ Thick
Material ness Depth Material ess Depth
(feet) {(laet) . {feet} (feer)
6/27-14a (cased to 400 ft: perforatad 7/25-9ccd
from 250 tao 400 fi) ..
A Topsoil 4 4
Sand and rock 30 40 Gravel, comented 13 17
Rock 10 40 Gravel and hrown clay 9 26
‘Sand and round rock 23 65 Gravel and vellow clay 10 36
Shale, soft a5 130 Clay, vellow, and gravel / 43
Sand and rock, waterbearing® 50 200 Gravel, looase, and cobbleé,
Sand : 185 385 waterbearing 19 h2
Rock or round rock 15 4090 Sand, gravel, and clay 88 150
Sand and rock 20 420 Gravel, loose 5 155
6/27-14ba (cased to L&0 fr; perforared Gravel, cemented 32 lBZ
T from 80 to 140 ft) Clay, sandy, and gravel 18 205
Sand and hard rock 18 18 1/25-9¢ce2
Sandstone 52 0 Clay, sandy, and gravel 15 15
Sand and round stone 60 130 Oravel, cemented 5 20
Sand and rock, waterbearing® 20 150 Clav, sandy, and pravel ¢ 26
7/25-9¢ca  (cased to 74 ft; perforated ?“”Vel’ comented B %h 22
T from 31 ro 74 £e) Clay, sandy, and gvavel N ¥ 89
Gravel, comented 5 Q4
.Surface clay and coarse sand 12 12 Clay, sandy fi 100
Folay, coarse clayey sand 10 22 ) )
S . . . 7/25-9c¢ed
Clayey gravel, waterbearing 18 40 LLAS el
Gravel and coarse sand, Topsoil 5 3
watcrbearing# 22 f2 Gravel, cemented 1A 19
Gravel, streaks of clay, Mud, blue, and gravel 9 28
waterbearing* 13 7h Clay, zand, and pravel T7 45
Clay, gray, and cemented Sand 15 &)
gravel 7 52 7/25-%¢cehd  (cased to 75 fr; perforated
7/25-9¢h] (cased to 70 ft; perforated from 31 ro 7§Lft)
from 40 to 70 fo) Clayey gravel (waterbearing
. Boulders and clay, water- ‘ helow 10 L[t) 16 16
bearing 75 25 Clay, tan, gritty 3 24
Boulders and sand 15 40 Clay, tan, gravel streaks,
Louldars and sand#* 40 80 waterbenring 36 610,
7/25=9¢h2 (cased to 173 ft; perforated QTEVEI’ waterbearing# _ & 68
— from 50 to 170 ft) (:rnvr::].f ¢lay streaks, water-—
bearing 12 80
Clay, gravel, and cobbles 8 r? 7i25=9¢c5  (cased to 68 Ft; perforated
Sand, c¢lay, and gravel 17 25 e from 40 to 68 ft)
Gravel, cemented 7 32 o ‘
Fand and clay 9 41 Boulders, loose 40 40
: ravel o Sl Boulders, loose, watorbearing#®]0 30
Gravel, cemented, water- Bovlders, loose, and clay,
bearing 39 90 waroThearing# 10 60
: and and clay 11 01l Boulders, loose, watorbearing*20 80
o Gravel, cemanted 4 105
Clay, sand, and gravel 45 150
{Oravel, cemanted 13 14673 59
173



Table 20,--Well logs (contliuued)

Thick- Thick-

Material’ PSS Nepth Material ness Peplh
- (feet) (feel) (feer) (feer}

7/25-16aa  (cased to 536 £C; no B/27-5bh (ecazsed to L43 £t perforated

pervforacions, vpen end) Lrom 74 to 142 ft)

Soil, black, and peat 13 13 Loam, sandy 3 3
Clay, white to creaw, with Doulders, sand 12 ia
pebbles imhedded 7 20 Graval, sand 7 22
Clay with pravel und cobbles 5 25 Gravel, cernented 39 &6l
Clay, light tan, and crcam Gyravel, clay, waterbearing 25 te)
clay with pebbles imbedded, Clay, gray, sandy 11 97
sandy streaks 2 48  Clay, brown, sandy 18 113
Clay, blue gray, sticky 6 54 Clay, blue, sandy 22 137
Clay, dull gray, with brown Gravel, warcrbearing £ 143

streaks and spots ol

cAarbonaceous matetrial 14 68
Voleanic sand, dark gray,

coarse, with small pebbles,

waterbearing 12 al

7/25-16bb  (cased to 143 ft; perforated

Cfrom 51 to 1473 Lu)

Topsail amnd sand 2 2
Clay and gravel 8 10
Clayey sand: and gravel, tan,

waterbearing below 15 ft 7 17
Boulder i 18
Gravel, clayey 4 22
Boulders in cemented gravel 10 3
Boulders, clay, and gravel b} 7
Clay, gravel, and sand, tight 15 52
Gravel, some tan clay 5 57
Gravel and boulders* 5 02
Gravel and some clay% 3 65
Rock {(boulders), solid# 7 772
Boulders and gravels 10 82
Rock and gravel® 3 W
Gravel, and clay 5 G2
Clay, tan, and gravel 8 100
Clay and gravel, tan 35 135
Gravel, gray, cemented 15 150
7/27-23¢d  (cased to 23l fr)
Clay, brown, sandy, and

boulders . 20 20
Clay, brown, sandy 20 40
Clay, brown, sandy, with

streaks of pravel 240 120
Clay, brown, sand, lava reock 30 200
Sand and clay, some vacks 10 ERY
Gravel and lava rock,

water-hearing i 21 23%

9/27-304a

Hard rock holtom

9427-29ch
from G) roe 75 ft)

Taam, sandy
Sand, coarse
Gravel, uciay
Boulders,
Gravel, sand, and clay
Clay, sandy

Sund, coarge, waterhearing®

sand, waterbearing

L
16
g
14

(cased to unkrown depth;

{vased to 77 ft; perlforated

5
16
22
23
39
63
77

perforated from 124 to 384 ft)

Clay, sandy, and gravel

Sand, locse, gravel, and
houldars

travel, leoose, clay streaks

331t and boolders®

Clay and pravels

Gravel, some clay¥

Gravel and bouldoers®

Land, coarse

Clay, browns

Sand and gravoel®

Cliav, brown, hard, with
gravel embedded®

518

12

48

b]

)

n

3ot I
(¥l

Doed

L s
Dby

10
82
24

89

12

&0
LG5
1z4
148
170
200
210
262

316

4035




Table 20.--Well logs (continued)

-
oy

) : C Thick- Thick~
2 Material ness Depth Material nass Depth
) L (feet) (feat) {fect)  (fest)
10/21-1da (cased to 241 ft; perforated 10/22-18a¢ (dased to 312 fr; perforated
' from 220 to 238 f&) T jintervals unknown)
Clay and boulders ) - 14 14 Topsoll 2 2
Clay, red 11 2% Rocks, sandy 5 7
Rocks £ 31 lay and rocks g 15
Clay, red E 40 poulders 2 17
Sandstone 11 51 Clay, gray 23 40
_Clay, red g 39 Sand, black, hard, fine,
Sandstone 3 64 waterbearing 7 Y
Clay, ved 13 77 Gand, gravel, water 3 50
Sandstone 5 82 Clay and sand a0 80
Clay, blue L 83 Rock and gravel 10 20
Sandstone 37 1200 gand, gravel, and rock 18 158
Clay, yellow 32 152 "tlay, brown, and sand 40 148
Gravel, cemented 33 185 ¢lay and rocks 53 2011,
7 Clay 35 220 Rocks 5 206
. Sandstone, waterbearing* 20 247 Gravel, cemented 9 215
,.Clﬂb’: gray 1 241 gand, and gravel 15 230
- W 0 /20-14ac  (cased to 432 f£t; perforated Cravel, clay, and sand = 280
' from 60 to 432 ft) Cravel . 285
Sand, ciay, and gravel 45 330
Unknown 28 28 o
Shale, srlcky; water sand, lgiﬁz:iﬁgﬁl_(faE@dﬂto 100 f&; perforated
streaks of clay, coarse from 50 to 96 [t}
gravel; waterbearing helow Clay, cobbles, and houlders 34 34
46 feot 89 117 Sand, fine, waterbearing 3 42
Clay, sticky; coarse and GClay, sandy, and gravel ! 50
fine water gravel and Fock, loose, waterbearing#® 13 63
sand; few streaks of thin Clay, sandy 7 70
sandy shale 110 iz Clay, sandy, and gravel 19 389
Gravel, coarse; thin streaks Clay, gravel, and bonlders 11 100
of sticky clay; coarse . o _ -
sand and fine white sand; 10/22-18dc2 (§agnﬁrt° 135 Fti perforated
hard black shale 146 333 from 30 to 153 It)
Shale, black, hard; sticky Clay, rod 30 kIt
clay and water sand; GClay, sandy, waterbearing 15 45
large round gravel and Sand, fine 20 &0
then shale f1) 393 Qiay f 71
Shale, sandy, with a faw 5;_[[1;], 14 55
streaks of water sand 3G 437 Clay, sandy 12 97
lLava rock. ved 20 ix7
Rock, porous, waterbearing* 20 L40
Clay and rock, waterbearing* 135 155



Table 20,—-Weli logs (coutiped)

Thick—

Thick=
Matorial ness Depth Material ness xpth
(fect) (Feer)

10/22-22bd  (cased to 605 ft; perforated

from 20 o 605 Ft)

Shale 27
Gravel, with streaks of

shale, waterbearing below

30 ft 7L
Water sand, round gravel,

streaks of shale, rocks,

some stroaks of red shale

and bard gray shale’ 154
Limestone, green, streaks

of water saund, then gray

and red shale B4
Shale, red and gray, green

limestone with streaks of

shale and water sands 86
Sand, green, in streaks, then

shale and hard round water

aand, then grean sandy

shale 849
Shale, gray, sandy, then hard

sand, then gray shale, then

hard sandy streaks S 1Y
Rocks, hard, round, ved

sandy shale, then hard

rocks again . 2B

27

98

511

605

10/22-24bb  (cased to 533 ft; perforated

from 50 to 553 ft)

. UInknown . 28

Shale with streaks of sand,
waterbearing below 40 [t 87

Shale with streaks of ldarge
hodies of warer sand
comtalining large and small
gravel 110

Shale, brown, and coarse
gravel in streaks, then
streaks:of ghale with
large bodies of large

gravel and water shale 172
Sand gravel with few streaks
of brown shale 1609

Shale, brown, with streaks
of water sand and then
hard black shale 47

28

397

S04

3
i
i

(Fest) (feet)

10/22--25ad  {cased te 5353 ft; perforated
from B0 to 535 fr)

ko 26 26
Shale, sticky, with small and :

large streaks of coarse and

fine gravel, also streaks

of shale, waterbearing

below 39 ft 91 117
Shale, thing wide and narrow

lavers of washed rock and

shale, both Jarge and small

with shale and streaks of

hard green shells 128 245
Shale, sandy; lots nf sand

and coarse gravel baed,

Bard grecn shells approzx.

L0 tt thiek. Toderiying

this large gravel beds,

poAarse and water sand 173 418
Sand, hard, and large hard

gravel with streaks of

fine watey gand and clay

shells 66 484
Gravel, large; finge water '

sand, [ractured shale,

and large gravel and water

sand which overlays Lhe

conglomerate 71 555

62
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Table 20.«<Well logs (continued)

Thick- Thick~
Material ~ ness  Depth CMarerial ness  Depth
) ' . {(feet) (feer) {(feet) (feoet)
LT 10/22-25bd 10/22-26ab - (cased to 684 ft.; perforated
Topsoil, river clay 10 10 ‘ to 684 ft)
Sand, black, water , ? 12 Shale 28 , 78
Gravel, brown, clay 7 19 Shale gravel and styvoaks of '
Clays; brown, sandy 8 27 shale . 10 38
Gravel, sand, wiater 1l 38 Shale, sticky, with streaks
Sand, coarse 19 57 of sand and water sand 209 247
Clay, brown ' 17 74 Shale, thin streaks, with '
Clay, white; 2 [t water sand 5 79 water sand and gravel 218 465
Clay, brown, sandy . i3 Y2 Rocks, hard, round with
Clay, brown; 3 ft water sand &2 134 streaks of red shale’ 55 520
Gravel clayv, brown 17 13l Rocks, hard, round with '
Sand, brown, water; 3 [t 7 198 gravel, and water sand 55 575
water sand : Shale, gray, hard, and hard
Clay, brown 7 165 sand 27 684
graVE] cl?y, br9wn 12 ;89 10/22-29¢h (cased to 250 ft; perforated
Sand, coarse, water 5 185 I 210 to 250 F)
Gravel, bhrown, sandy clay 30 215 ron £ to A
Gravel, white, sandy clay 3 218 Rock, brown, and clay 80) 80
Sand, hard; gravel; some clay Clay, brown, and gravel mix 190 270
and water heayve 37 255 Rocl, brown, hard, watev—
Gravel, washed, small streaks bearing* 80 450
of shale, from 4 to & feet
thick 167 422
~Rocks, small, round; water
" pravel; some streaks of
shale and hard shells 2 to
4 feet thick 110 532
Rocks, small, round; water
gravel, sand 175 707
. Shale, hard, and streaks of
water sand 60 67
Rocks, white, hard, gsimilar
to granite; streaks of
quarts rarrying water 27 794
-Cong lomerate of hard sand 59 8513
Grapite 2 855

63



Table 20.--Well legs (concipnued)

Thick- T C Thick- o ) ‘

Material ness Denth Maverial nass Dap:th s
(feet) (feer) {feet) (faoon)

R k.

10/22-28dd  (cased to 222 [r; perfovntﬂd ;nggxgggg (cased ro 060 fi; perforated

from 146 rto 218 ft) from 45 to B0 f£r) _ o
Clay, vellow 3t 31 Gravel and houlders ) 35 35
Rocks, waterhearing = 8 3% Gravel and sand, waterhearing 25 B
r R g = 104 ]
Sl?i’ g“QiY farbearingt l?i ;25 10/23-19ba  (cased to 1,193 ftr; perforated
Rock, broken, waterbearing 18 22 e from 78 to 1,193 £f)
10/22-29cde (cased to 203 fi; perforated - Unknown ' 27 27
from 149 to 203 fu) Shale, sticky, gravel, small
straaks of shale, -gravel
Gravs brown, and broken cock & 3 and streaks of shale, watec
AR S = : - bearing below 37 Ft 180 207
Clay, brown, and broken rock lg 23 Gravel, tound,- and washed
Clay, brown, and boulders 2 25 racks, water. shale and .
E;ay, krnwn, anj :TOESH rock 3 ;; thin sandy shale streaks 189 406
Ll TOWn, an oulders i . ; . :
ety * Shale, sandv, containin
Clay, brown, and broken vock 37 73 ° 1nr;e atréakq of wute% sand
Clay, hrown, and bouldevs & 77 éudvn %@w hq;d thl1£ 130 536
Clay, brown, and broken wock 19 96 qh;lg red. and thick streaks '
Clay, brown, and houlders 4 100, i nfd&1f6¥,qgn€ -théd znd ) d
Glay, brown, and brokeu rock 8 108 chale and more stroaks of
Clay, brown, and boulders i 124 h;fJ‘w;ter ;ﬁAd. R 129 665
Clay, brown, and broken rock 3 127 Sf-1 “d" J; hard streaks
Clay, brown, and boulders 2 129 'life;qi€r’€§2; HALG 5 Ld_”'281' 946
Clay, brown, and broken rock 2 131 U wAnen SAL :
< ’ . o Shala, light grav, and.
Clay, hrown, and houlders i 133 streak of Glror cand L 29D
. B {8 O WIlter sd&
Clav, brown, and broken rock t 134 ;e' T o .
- <7 N * 4 boulde: A 143 Shale, hard chert, streaks
;éii’ higxi’ SZmenEzd el 3 {ﬂ% of shale, sand and gravel 44 1,034
P _ : A Shale streaks and some sand
Llayi bfow%f and broken roock, ) 150 with white quartz rock 87 1,101
widér?ea:lng rented 6 ji; Lime , 44 1,145
??u erh’ )ruwné Lem??LfL , 0 Liimestone and codarse sand 48 1,193
slay, brown, and small broken
rock . . LR 166G
Clay, brown, hand, and broken
ruek 4 173
Clay, brown, and small broken
rock _ o 3 176
Clay, bvown, and small
boulders : 2 178
Clay, brown, and gravel,
waterbearing* . 13 191
Gravel, hrown, cemen ed,
waterbeaving® 12 2013 ]
a4




REFERENCES CITED

California bepartment of Water Resources, 1964, West Walker
River Investigations: Calif. Dept. Water Resources
Bull. 64, 145 p. -

Domenico, P. A., Schulke, D. I'., and Maxey; G. B.,, L1966,
Physical and economie aspects of conjunctive use of |
irrigation water .in Smith Vvalley, Lyon County, Nevada:
Nevada Univ. Desert Research Inst., Tech. Dept.,
Ilydrology and Water Res, Pub., Ser. H-W 1, 47 n.

Eakin, T. ., and others, 1951, Contributions te the hydrology
of eastern Nevada:. HNevada Dept. Conserv. and Nat. Resources,
Water Resources Bull, 12, 171 p. -

Everett, D. E., and Rush, F. ., 1967, A brief appraisal of
the water resources of the Walker Lake area, Mineral,
Lyon, and Churchill Counties, Nevada: HNevada Dept,
Conserv. and Nat. Resources, Water Resources - Regonn,
Ser. Rept. 40, 44 p.

Hardman, George, 1965, Nevada pfecipitation map: Nevada Univ,
Agr. Expt. Sta. Bull., 183, 57 p.

Houston, C. E., 1950, Consumptive use of irrigation water by
crops in Nevada: Nevada Univ. Agy. Expt. Sta. Bull. 185,
27 p. :

‘Huxel, C. J., Jr., 1969, Water resources and development in
Mascon Valley, Lyon County, Nevada, 1948-65: Nevada Dept.
Conserv. and Nat. Resources, Water Resournces Bull. 38,

77 p. :

Koenig, 'J. B., 1963, Geologic map of California, Qlaf P.
Jenking edition, Walker Lake sheebk: California Div.
Mines Map.

Kohler, M. A., Nordenson, 1. J., and Baker, D, R., 1959,
Lvaporation maps for the United States; U.5. Weathar
Bur. Tech. Paper 37, 13 p. :

Lamke, R. D., and Moore, D. 0,, 1965, Interim inventory of
surface water resources of Nevada: Nevada Dept. Conserv.
and Nat. Resources, Water Resources Bull, 30, 50.p.

Loeltz, O. J., and Lakin, T. E., 1954, Geolcgy and water

resources of Smith Valley, Lyon and bouglas Counties:
U.5. Geol. Survey Water-Supply Paper 1228, 89 p.

65



McKee, J. E., and Wolf, H, W., 1963, Water guality criteria,
2d ed.: California Water Quality Control Board Pub. 3-A,
548 p.

Meinzer, O. E,, 1923, Gutline of ground-water hydrology, with
definitiens: 1.5, Geol. Survey Waten-Supply Faper 494,
71 p.

Miller, M. E., and others, 1953, ITrrigation waters of Nevada:
Nevada Univ. Agr. IExpt. Sta., Bull, 187, 63 pn.

Moore, B, 0., 192638, FEstimating mean runcff in unanfd areas:
Tnternat. Assoc. Sci. Hydrolegy Buli. xi1I% no. 1,
p. 29-39,

Moore, J. G., 1961, Preliminary geologic map of Lyon, Douglas,
Ormsby, and part of Washoe Counties, Nevada+: U.5, Geol.
Survey Mineral Inv, Field Studies Map MF-80.

National "Yechnical Advisory Committee, 1268, Water gquality
criteria: Federal Water Pollution Control Adm., 234 p.

Nevada Department of Conservation and Matural Resources, The
Resgources Agency of California, and U.S. Department of
Agriculture, 1969, Water and related land resources,
central Lahontan Basin, Walker River Subbasin: HNew,
Dept. Conserv., and Nat. Resources, The Resources Agency
of Calif., and U.S. Dept. Agr., u@pt L.

Robinson, T. W., 1965, Water usze studies utilizing evapeotranspira-
tion tanks, in Cohen, Philip, and olthers, Water resources
of the Humboldt River Valley near Winnemucca, Nevada:
U.5. Geol. Survey Water-Supply Paper 17%5, p. Hi-9l.

Ross, D. C., 1961, Geclogy and mineral 2eposits of Mineral
County, Nevada: Nevada Bur. Mines Bull. 5%, 928 p.

Rush, F. E., 1968, Index of hydrographic areas: Nevada Dept.
Congerv, and MHat. Regources, Water-Regourcesg Inf. Ser.
Rept. 6, 38 p,

Scofield, C. 5., 1926, The salinity of irrigation water:
Smithsonian Inst, Ann. Rept., 1935, p, 275-287.

U.8. Public Health Servige, 1962, Drinking waber standapds,
1962: (.8, Public Health Service Pulk., 2Z2&, 61 p.

U.5. Salinity Laboratory staff, 1954, Diagnosis and inprove-

ment of saline and alkall soils: U.8. Dept. Aguiculture
Handb. 60, 160 p.

1)




s,

r

tw .~ supplies based on discharge by plants and evaporation

ta

Van Denburgh, A. $,, and Glancy, F. A., 1970, Water~-resourges
appraisal of the Columbus Salt Marsh - Soda Spring Valley
Area, Mineral and Esmeralda Counties, Nevada:s Nevada
Dept. Conserv. and Nat. Resources, Watery Resources -
Reconn. Ser. Rept. 52,

White, W. N., 1932, A method of estimating ground-water

from seil: U.S5. Geol. Survey Water-Supply Paper 659-2,
135 p.

Worts, G. F., Jr., and Malmberg, G. T., 1266, Water-resources
appraisal .of Eagle valley, Ormshy and Douglas Counties,
Nevada: WNevada.Dept. Conserv, and Nat. Regources,

Water Resources - Reconn. Ser. Rept. 39, 55 p.

 Young, A. A,, and Blaney, H. F., 1942, Use of water by native

Lty

- vegetation: California Div. Water Resources DBull. 50,
154 p.
a7



i
i

LIST OF

{see fig. 1)

PREVIOUSLY PUELISHED REPORTS IN THIS

SERIES

Eeport ] Report ‘ ‘
. Valley or area no. Valley or area
1 Newark {out of print) 25 Coyote Spring, Kane
2 Pine (out of print) Bprings, and Muddy
3 Lohg (out of print) i River Springs
4 Pine Forest {out of 26 Edwards Creek
print) i 27 . Lbower Meadow, Patterson,
5 Imlay area {out of prlnt) - 8pring (néar Panaca),
6 Diamond (ocut of print) ""Rose, Panaca, Eagle,’
7 Desert (out of print) o Clover, and Dry.
8 Independence (out of 28 gmith Creek and Ione
print) 29. Grass (near Wirinemucca)
% Gabbs (out of pr1nt) 30 Monltor, Antelope,
10 Sarcobatus and Oasis ' Kobeh, and Stevens
{out of print) \ Basin (out of print)
11 Hualapai Flat 31 ° Upper Reese’
12 Ralston and Stone Cabln 32 L.ovelock
13 Cave 33 Spring (near Ely; out
14 Amargosa Desert Mercury, of print; L
Rock, Fortymile Canyon, = 34 Snake, Hamlin, Ante-
Crater Flat, and Qasis = lope. Pleasant, and
. . ‘ Ferquecn Desert (Dut
15 S3ge Hen, Guano, Swan' ‘of print)
i Take, Massdcre.Lake, 35  South Fork, Huntington,
Lonég, Macy Flat, Cole- i ‘and Dixie. Creek-
man, Mosgquito, Warner Tenmile Creek {Qut
and Surprise . 4 of print) i
16 Dry Lake and Delamar 36 hldh+ado,:91uteh'and
17 Duck Lake Colorade River
18 Garden and Coal (out or print)
12 Middle Reese ‘and 37 Grass (near ‘Austin) and
Antelope : ; ' Cariecc Lake (out ‘of
20 Black Rock Desgert, Gran- print)
ite Basin, High Rock 38 Hot Creek, Lmttla Smoky
Lake, Mud Meadow, and and Little Fish Lake
Summit Lake (oput of print)
21 Pahranagat and Pahroc 39 Eagle (Qrmesbhy County)
22 Pueblo; Continental Lake, 40 Walker Lake and Rawhluo
Virgin, and Gridley ‘Flats
Lake : 41 Washoe
23 Dixie, 5tingaree, Fair- 42 Steptoe
view, Pleasant, East- 43 : Honey Lake, Warm Springs.
gate, Jerszey, and Newcomb Lake, Cold
Cowkick Spring, Dry. Lemmon,
24 Lake Red Rock, . Spanish Springs,

He

Bedell Flat, and

Antelope

Sun,



Report
no.

Valley or area

Report
no.

Valley or area

44

=
L

46
47

48

49
50

51

52

Smoke Creek Desert,
San Emidio Desert,
Pilgrim Flat, Painters
Flat, Skedaddle Creelk,
Dry (near 3and Pass),
and Sano (out of print

Clayton, Stonewall Flat,
Alkali Spring, Orien-—
tal Wash, Lida, and
Grapevine Canyon

Mesguite, Ivanpah,Jean
Lake, and Hidden

Thousand Springs and
Grouse Creek

Little Owyhee River,
South Fork Owyhee
River, Independence,
Owyhee River, Bruneau
River, Jarbidge Riwver,
Salmon Falls Creek,
and Goose Creek

Butte

Lower Mopapa, Black
Mountains, Garnet,
Hidden, California
Wash, Gold Butte, and
Creasawood

Virgin River, Tule Des-
ert, and Escalante
Degert

Columbus Salt Marsh,
and Soda Spring

69

)

-




STATE OF NEVADA
DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

UNITED STATES DEPARTMENT OF THE INTERIOR
DIVISION OF WATER RESOURCES

GEOLOGICAL SURVEY

118° 30" 118° 15°
R 23E 119%0°
MASON VALLEY
|
Sm'!Esun &} g - R2BE EXPLANAT'ON
N \ : TO FALLON o
\ ii E P 5 11045 (Top half Plate 1)
A | ‘ :
[ 4] R 20F
R21E i ol - =
70 MINDEN | < | "; \ P ( . E
. 41 ih Vall g e
e L) dafmith Vallay “::i;"“)s‘“', i &8 <
o 5 11 k) %
Smith| Py i 3 N .:UJ: :g E
LA « 25 Younger alluvium <
o c W),
& o
Q>
38045 ! ikt 2e E 5::
o “‘:’8 > =
W T 3 % el
i a2 10 o2
. | L) WALKER N s2 Older alluvium il
f§ oo x>
o ; T ) Lt
10 L ({1 A A R e oy LAKE i
. R\ \Gat M 10 ¢ Cal st d b iy
1 W o P Sl S A U TMOUNTBTNA™ T/ ‘ 2993
NS L N A L b Ln’\:s/;-;;m n 2 {‘ 057 L
g -"‘j a._f‘ W 5__ ol MD, /SUGA&OM“V NS "S
C? E‘“‘=’ ».y Q,?;v-«—-* .«0“ % ﬁ Zg:-
§ & E} L <
e d'-.: :{ A =
Deaulrl ! . % Ve E E
Y ,’ R AL T Consolidated rocks o -
2t 9 g:fl (@]
N J o =
o
9 R GRS o o b (R R Bt o, PO E S e et T TUSRERIY ST SRS e i S0 e e iy IR MBI e e A M L )
N UERAR e oy geipints OGN G [y iy (00 ¢ N ea) <[t e ity PSSR IRREEAna a b - AR\ T e B8 o G GRS M) A St s ke Vel ol B, G400 wor B8 e s it el Drainage divide
Geologic contact
0 1 203 4 5 miles
1:250,000
7 MIDDLE SISTERN | \‘Rw Qg
| 1 18 3 'f ! i
\ s 36°30"
P
7
N
19°30° 6\1/ Cof
R 23E < d ‘
f - ) i r S o & 4 o Wies viid Thy
A | BRIIGE AU SR e : 7 ) It
b L4 NG ‘/‘\ ; :-l ; e . \ ) 4’.; | N
5 S o L e e NG e . S0 {i BRI PEAK: DR T N Atkaly Lakr.' 1A
N N, J.”/‘ # N s i . { . 2 3 : T i ; | ! e“% \_E |
; h )(, ’ ; ‘ AL AR ‘ \\ N P‘\’
(e an \'x
R 24 E i Eol P 0
aso15* 38°15°
R25E R[29 E
1190 157
118°45"
110%00°
119°80° B
R23 E R24 E
i R 22|E : MASON VALLEY
: Sl | i i i 5 Ny o R26E
,Sil_rﬁgsonw; | A0 ) R 28E
; TO FALLON s
{tmsnlﬂm‘ﬁanch
R 21E oY : : EXPLANATION
7O MINDEN, . ¢‘S g By s SRR Al (Bottom half Plate 1)
5 il 2 1 ) el
11 N e 0% Es;g;;mi.r__ Springs|
N e DOUBLEFmNt, ol R S
e : ¢ lm 7 Phreatophytes
R and irrigated areas
,’}’;c‘ o
[ Well and number
o a8 °4°
[ 17bc
WALKER 1 Spri
] pA 10 pring and number
T |\ AT N
19 Sa LAKE 21
s 5993 Flow measurement
- 8 P ( site and number
.;o"/sucqyfoar\ _ iy, 1 fle
} i /
Twn' r.‘rlqu ”’"’ [ l\ -
/ /SL = S g~ Drainage divide
) R NG Yo
T, ¢ e w R T R R T
i : § T Boundary of
( Tl ‘ .“-. ; Z R s 1 . phreatophyte area
9 (J L st I Flylnl M l!lm:hgl w:’—' 0 e e l,w : BN T ) 0
W ARt -_ i ;;p& A ~ i 1 2 3 4 5miles
N ! St fseem Jfodu i,ﬁ Qsh | 4 / ‘
/ s b : f - {1 RIKE, i
1 “-1 "”"_'_' i it A 1:250,000
J|‘\ ‘Sbb . \ LA ‘,_&.EBI ‘ 35
a“‘"‘“"ﬂd !- ring ' 7 S Y MOUNT GR.-Ii
| 7t ST oT IR ale
LA N ARy . =
Ey e 5 NS
3 2 I Ly [ & : | O'"’-(—";"“ T
, SIE (L U laalo MOUNTAING oy ¥ Bl R\ Lapdn CeUA i
: B DY Eake 59707 1 3% /T Sl g i w AR -2 N
}wmwrsn sumrr\ o' L §’ ) G | & | \z,;-‘;(o ] i) TO TONOPAH
q ;\‘Rue (rra.w_‘m\J Lo f : s ... P
LM = . <
i N ) a8°30’
8° 30 __l\'bﬁ'dg 1 e ;
Hal i \n-L oﬂﬂ,ﬁ:’;‘-"'
i ‘ ‘”. ‘-“" %’
i o/ T
: 7 e g
; Lt oo ] diy= e ., 36,
) i L 7 . freeh
N ?: ,},54 ,mk U ot e
B eehde ‘\ l‘7*“r=»,~rr‘r|aﬁso = i
el 11mo | g
b \| ; y N “,;,4 3 /
e WHEELER muc ; ol
: ? ] G lﬂ A e
Lr "y 4 /
i _A 4 pan _
\sf wgt‘ts PE A
R:21 E E’h P ‘/"'-
RGO, Cioh| LA g e . i i i
Lgkes [ Wsaadc 2 T - Wit ot 6
T ) ] ?.Ld) \E%ME p-}ut Yas A0 s b e ‘ t'fd“,"'ng\'?'?'.’ : MA R N
6 e i ' L / fe ‘“‘luiﬁetrcher S e M ”"' Spiing’ \ ./
N ; ',:“’4' 7 ‘Mawrm : rrlﬁ{; ) f il Ty ?‘ %=
— MA&ONIC MOUNfAfN ) I ¢ 9d :
SRR T €
i S ]
..3 esaa (%\qdqg L o e 4 i Tk { ’
it ~—\ ] [ 3 L LI
148030" R23E R, R A f Rl \( AURORA [CRATER 1 L T,
404 ,-u— TR, e -51%1»“ 6 \pAw pEAK ) \ Pl 18
o i = I ; R ) : { [ I
- 238 ?” =2 Gregoty Flats é A i A i
T $0) : (s 5
N ALRORA | N ABINERICKS N Atkali I,:::k‘e( it N
»* e \_\,E L ¢
: NE A
R24E AT ..~__/ s
oy portiife A 8 NS A - age1p
38°15 e IVEarbre, (quurru ol ﬁpr,ng; [ ,:'»» L ) -{k‘“ N, Tz Iy T ok J
\m__' 2O 4 V 7 L A S \ o
R ;g ;-:g O LY %Od& \&G&E?JOEPEAK ; i R| 29 E
ikt [ JRe i \. BODIE! MouNrArN
- g TS eantil] Ao = 118°45°
P VANB R : R 28 E
i : MONO
3 \ ! VALLEY
( 4 Hydrology by P. A.Glancy, 1968-69
- - Geology modified fram Koenig, 1963;
Base from U.S. Geological Survey 1:250,000 scale map: e il Moore, 1963; and Ross, 1961
' i ;
Walker Lake, Nevada and California (1957) R26E Drafting by C.Bosch
<

PLATE 1.—GENERALIZED HYDROGEOLOGIC MAP OF ANTELOPE VALLEY AND EAST WALKER AREA, NEVADA AND CALIFORNIA





