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FOREWORD

The program of reconnaissance water-resources studies was
authorized by the 1960 Legislature to be carried on by the
Department of Conservation and Natural Resources in cooperation
with the U"S" Geological Survey"

This report is the 43d. report prepared by the staff of
the Nevada District of the U.S" Geological Survey" These 43
reports describe the hyCrology of 100 valleys"

The reconnaissance surveys make available pertinent
hydrologic information of great and immediate val.ue to many
State and Federal agencies, the State cooperating agency, and
the public" As development takes place in any area, demands
for more detailed information will arise, and studies to supply
such information will be undertalcen" In the meantirne, these
reconnaissance studies are timely and adequately meet the immedi-
ate needs for inr'ormation on the water resources of the areas
covered by the reports"

t ,/-\ .'\
'. -'--..'. 1 i ,' )
fi.t-)/.rg'r, lV {WQ

Elrno J. feRicco
Director

Department of Conser-
vation and Natural
Resources "

Novcmhcr 1967
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WATER-RESOI'RCES APPRAISAL OF' THE T.IIARM SPRINGS-LEMTITON
V;\LLEY AREA, T,.IASHOE COUNTY, NEVADA

By

F. Eugene Rush and Patrick A" Glancy

SUMMARY

The report area, largely in western Nevada, lies north
of the Truckee River, west of Pyramid Lalce Valley, east o:f
the Sierra Nevada, and south of Smoke Creek Desert" The
area covers about 900 square miles and is composed of 11 '

valleys" Table 1 summarizes the hydrology of the valleys.
I,Iater is imported into Lemmon and Spanish Springs Valleys
from the Truckee River near Reno. rlacir year an average ,

of airout, 900 acre-feet, is piped to Lemmon Va1ley and about
16,000 acre-feet is carried by the Orr Ditch to Spanish
Springs Valley" Surface water is diverted from streams in
most valleys for irrigation- Evapotranspiration trosses ac-
count for most of the natural discharge in most valleys" :

Ground water in most valleys can be developed lry pumping
from wells in or near the areas o{.discharge"

This report also presents tl-re concept of "transi-
tional storage reserve," rvhich is a rneasure of the arnount
of storage deplet,ion necessary to attain a ne$t equilibrium
under thd per6nnial-yield coniept of ground-water develop-
ment

1"
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INTRODUCTION

Purpose and Scope of the Studv

Ground-vrater development itl Nevada has shovrn a
suirstantial increase in recent years" Pai:t of this increase
is due to the effort to bring nerv land into cultivation and
part to a rapidly j-ncreasing urban po1:ulation- The increas'-
itrg interest- in ground-water development has created a sub-
stantial demand for information on ground-water resources
throughout the State" Recognizing this need, the State
Legislature enacted special legislation (Chap" I81, Statutes
of 1960) for beginning a series or'reconnaissance studies
of tire ground*water resources of Nevada" Subsequently,--
the studies $rere lcroadened to include pertinent st'reamflot'r
and vrater-quality c1ata. As provided in the legislatioir,
these studies are being made by the U"S. Geological Survey
in cooperation with tfie Nevada Department, of Conservation
and Natural Resources " This is tire forty-tirird re1:ort
prepared as part of the reconnaissance series (fig" I) "

The objectives of this reirort are to (1) appraise
the source, occurrence, movenient, ancl chenical quality of
water in the area, (2, estimate average annu.al recharge to
and discharge from ti:e ground.-wat,er reservoir, (3) provide
prelirninary estimates oi percnnial yield and transitional
Itorage reierve, and (4.) evaluate the present and potential
water development in the area.

Tire investigation was made under the general super-
vision of G. F" iiTorts,Jr., District Chief in charge of hydro-
logic stuclies by the Geological Survey in Nevada" The field
worli rvas done during a two-weeli period in iluly and August of
1966 and reciuired about 10 man days "

Location and Gengral E-eatufes

The area covered by this report is in e><treme
rvestern Nevada aird in a smaII, adjoining part of north-
4astern California, lying generally porth of Reno and the
Trucl<.ee River, r,vcst of Pyramid Lalce valley, and easL of the
Sierra Nevada, dS shown in figurc 1" The area covers about
9I0 square miles and is comi:osed of 11 val-leys, several of
which have one or more itamed segments, and a small part of
Long Val1ey, wlrich is mostly in Ca}ir'ornia" The ralleys are
shovtn on plate I and from north to south ares (1) Honey
Lalce Vallay; tfie eastern part, iir Nevada, which is composed
of three toirographically closed segments t (21 Nevrcorrub Lal<e
Valley; (3) Dry Val1ey, including an eastcrn tributary called
spanish FIat; (4.) Recl Rock Valley; (5) Bedell Flat; (6)
antelope Val-Iey; (7) tr'.rarm Springs Va1ley, including a northern
part called I'Iinnernucca Valley and a southwestern tributary
cal1ed Hungry Valley; (S) CoId Spring Va]}ey, also lcnown as

3"



NEVADA

EXPLANATION

I::::::::::::::::::::::l
I i::: it I t:::::::::::::: I
I, : :i : : :iii't :ii ti: :i :i : tl
I::::::::::::::::::::::It-.-...-...............1

Areas descrlb€d in
previoue reports of
the Water Resources
Reconnalgeance Series

Area degcribed
ln thls reoort

50 25 0 25 S0 Miles
ffi

Figure 1.-Areas in Nevada described in previous reports of the water Resources
Reconnaissance Series and the area described in this report
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Glider Valleyr (9) Lemmon Valley, coml:osed of two
to1:ographically closed uunamecl seg'mcnts'-^'an eastern part and
a vrcstern.part containing Stead j:r,ir Force Base; (10) Spanish
Spring.s vqlJ,ey, codrl:osed of tvlo utlnamod segments-- a
topographically closed northern part and a soutlrern par.t
rdticjr, clrains tb Truclcee River; and (11) Sun Valley vrhich also
drains tp.,tho. Trucliee River

ess to the area is by State Route'33,and U.S..., . Acc,
Route 395, lroth paved roads" Trail.s and g:raded roads give
access to all the valleys"

' j. 
,, ;. r Fotr, -riros'l of the area ranching is the '-basis of the

economy. However, residential and industrial development is
e>rpanding outr'rard from Reno in five valleysi Sun,' Lemmon,
CoId Spring, llarm Springs, attd Si:anish Springs Va11eys" The
esti-rnalecl population of Sun and Lemmon Valleys is 2,OOAi of
CoLd Spring and Spanish Springs Valleys ?,OO and 300, rgsprec!1 

_

ive1y.- The to'ba1 poi:r.rlation ;f the report area is estiJuatedtcbd
nearly 5,00C" In the latter half of 1966, Stead i\ir Force
Base ceased operation as a military facility" Part of it rvas
takcn over by the Unj.versity of Nevada, part lry commercia]
groups, and part by the City of Reno"

Plevious Work

Fremont (18d,5) was the first explorer to publish a
description of the region, traversing the nearby Smoke Creek
Desert and Pyramid Lake VaIIey in 184-3 and L844" Later,
Russell (1885) described the geologic history of Lake Lahontan,
which in part, occupied Honey Lake and Warm Springs Valleys"
He described High Rock Spring and l-ocated Fish Springs, both
in Honey Lake Valley" High Rock Spring was also described by
Waring (1915) in his report on springs of California. He
reports a measured flow of the spring, iD 1909, of 525 gallons
per minute and a temperature of 86"8.

The Corp of Engineers (1943) made a study of the
sources of water for Reno Army Air Base (Stead Air Force Base,
Lernmon Valley) " It was recommended that the main supply of
water for the base be obtained from the Truckee River. The
ground-water supply system (two wells and a mine shaft) were
considered inadequate. Robinson and Phoenix (1948) made a
ground-water reconnaissance of Spanish Springs and Sun Valleys.

The California Department of Water Resources (1960,
19621 published ground-water quality and water-level data for
that part of Honey Lake Valley in California" Later, inter-
pretive reports of the water resources were published by that
agency (California oept. vfater Resources, 1953) and by
Hilton (1963),

ti.



Snyder and other (1964) compiled a map shomring
the extent of the Pl"eistocene lakes in the Great Basin,
incJ.uding those of the report area" William F- Guyton
and Associates (written communication, L9641 prepared a
report for Sierra Pacific Power Company describing the
ground-water conditions in Spanish Springs Val1ey"
Waring (1965) listed descriptions of the utarm springs of
the area and Horton (1964) shovred them on a map. The
hydrol-ogy of the adjoining area of Truckee Meadows was
described by Cohen and Loeltz (LAOa.| " Gimlett (L967't
presented the resul-ts of gravity studies made in Warrn
Springs Valley.

5"



IIYDROLOGIC ENVIRONMENT

Climate

The climate of the area is characterized by long
winters having moderaLe t,o light snore on both the valley
floors and tlre mountains. The summers are short with h/a.rm
daytime temperatures and cool nights" Little precipitation
except, for occasional thunderstorms occurs in the summer"

Growing-season data have been computed for 5
stations, all within about 10 miles of the area but none of
them in the report area" These data are summarized in table
2" The topography of the area favors the flow of heavy cold
air toward the lower parts of the valleys during periods of
little wind movement, resulting in temperature inversion
during such periods. Doyle (altitude 4,300 feet), which lies
at the bottom of a narrow valley, has the shortest average
2B"F grovuing season--l3O days" Sand'Pass station, &t Fonham
Ranch (sec. L2, T. 28 N., R" 19 E") on the western fLank of
Smoke Creek Desert, has the longest average 28"F growing
season--I69 days" It also has recorded the ggeatest varia-
tion of ttre stations, from I2tt to 225 days, oF a growing'
season range of, IOI days" Doyle has the shortest season
recorded, LOZ days" Spanish Springs, sun, and Warm Springs
Valle1s probably have a growing season similar to that at Reno
Airport, or an average of about 1<.0 days. Honey Lake Valley
growing season probably is as longas *the Sand Pass station
(about 170 days), and the remainder of the valleys probably
will have similar conclitions as recorded at the Doyle stati-on,
or about 130 days.

Pt+zsiograrrhv,and Drpinaqe

Tl:e valLeys of the area are structural depressions
near the western margin of the Great Basin section of the
Basin and Range physiographic province (Fenneman, 1931) " The
valleys generally are bounded lcy north-trending mountains and
are partly filled with unconsolidated deposits derived from
mountain erosion" Tab1e 3 summarizes the physiographic and
drainage features of the J.} valleys" The parts of Honey Lake
Valley considered in this report are separated from the main
part of the valley in California by a very low topographic
divide as shown on plate I" Because of low alluvial divides,
the area of Honey Lal<e Valley considered in this report is
composed of three topographically closed parts" The two
parts of Lemmon and Spanish Springs Valleysare also separated
iry lon',r alluvial divides.

In all the areas of internal drainage, playas have
formed, including a smatl playa in the northern part of Spanish
Springs Valley. The largest playa is in Honey Lake Valley,
where much of tire valley floor is covered by several playas.

6"
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No 3-arge perennial streams hrere observed in the arear,'
except toi the sLream r,vhich drains from Spanish Springs
Val1ey to Trucl<ee lvieado\{s. The other drainageways have
flow only following intense storms or during periods of
ra1:id snowmelt" The flolv from Spanish Springs Valley
is most,ly excess v/ater imported to the vaI1ey through
the orr Ditch (p1" 1) "

Geologic Units and jitructural Features

The geologic mair is an e>:tremely generalized
presentation of the surficial distribution of the pgtnci;oa1
rock types in the area" The distribution and identification
of the units on plate I are based principally on aerial-
photograph interpretation and fietd checking at widely
lcattereb points" ffre characteristics of the unit are given
in table 4"

The volcanic rocks and associated shallow
intrusions, such as andesit,e, dominate ip the Virginia,
Dogs)cin, and Seven Lalies Mouirtains, and those mountains
to the north, as sI:own on plate 1" The mountains to the
south and west are mostly underlain by granitic rocks"

Some parts of the area, shown as consolidated
rocks on plate I, are pediments--bedrocli areas at the foot
of mountains that are covered by a veneer of alluvium"
Because the alluvial veneer is not only thin but generally
unsaturated, these areas are hydrologicaLly similar to the
consolidated rocl< areas-

Many faults cut the consolidated rochs and the
alluvium of the area. Most of the fault,s are marginal to
the mountains and grenerally have a northwest orientation
causing the structural trends of the area" Plate I shows
those iaults that cut the alluvium, the large faults that
cut the consolidated roclcs, and those that form boundaries
lcetvacen geologic units "
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CHARACTERISTICS OF THE VALLEY-FILL RESERVOIR

E:etent and Boundaries

The younger and older alluvium of the valleys, tss sholvn
on plate 1, form the valley-fill reservoir and are the principal
sources of ground water in the area. The maxirnum thiclcness of
the reservoir in most valleys probably is at least 4O0 feet" In
Sun Valley the reservoir, accordj-ng to the logs in table 25,
may have a maximum thickness of less than 2OO feet" In Lemmon
Vail"y it, is at, least 1,000 feet (table 25\ ". Although consoli-
dated rock reportedly has been encountered'in wells at shallow
depths, these wells were generally near the consolidated rock-
alluvium contact where the alluvium is thin"

External hydraulic boundaries of the reservoirs are
formed by the consolidated rocks (t.able 1 and pl" 1) which
underlie the vatley fill and form the mountains; all boundaries
are leaky to varying degrees. The volcanj-c rocks, particularly
basalt and scoril, *"y Lransmit moderate amounts of water in the
Virginia Mountains to the adjoining valley-fill reservoirs by
subsurface flow. .lrlater proUibty leaks from the valley fill to
consolidated rocks in Anlelope lnd Lemmon valleys and to some
adjacent valley"

Recharge boundaries are formed by Orr Ditch, where it
flows across the valley floor of Spanish Springs Va1ley and the
few perennial streams. Flooded playas locally may also function
as recharge boundaries.

The principal internal hydraulic boundaries are the
faults passing through the valley-fil1 reservoirs. In Lemmon
Va11ey,- limited data indicate thit two large faults probably
affect the movement of water in the valley-fil1 reservoir.
Three springs, in the southwest corner T. 21 N", R. 19 8", shcwn
on plate I, are on the southwestern, shallow-water side of the
fautt, which apparently is acting as a barrier, impeding the
northeastward tlow of g'round water. The effectiveness of this
and other barriers to ground-water flow probably cannot be
determined until substantial ground-water development occurs"

Gross lithologic variations in the valley fiIl, such
as playa deposits and old lake beds, also are hydraulic bound-
aries,-although their subsurface location. extent, and effect-
iveness cannol be identified from available information"

TralFmissibilitv and Storage C.oeffisients

coefficient of transmissibility is a measure of
capacity for ground water to flow in an aquifer sY?!:m" The
coLfticient oi storage in a heterogeneous valley-fiIl reservoir
is a measure of the imount of water that will drain by gravity.
When utilized together in certain types of mathematical models

11"



or analog models, the. two coefficients can be used to define the
distribution and arnount of water-level decline that would result
under certain conditions of pumping and boundary conditions.

Table 5 summarizes the tentative estimates of the
coefficients of transmissibility of the ground-water reservoir
of each area, based principally on the specific capacities(i"e" the yield of a well per unit of drawdown, expressed ingallons per minute per foot of drawdown) of a srnall nurnber of
existing wells, their diameters, and an estirnated coefficient
of storage of 0"1"

A valley-filJ. reservoir under long-term pumping
conditions generally functions as an unconfined aquifer or water-
bearing zone; under such conditions the coefficient of storage
may be nearly equar to the specific yield" The coefficient of
storage of the valley fill is computed from welr logs to be at
least c"1, which is equivalent to a specific yield of I0 percent.
Locarry, the valley fill is renticulai, the sirt and clay bedsact as semiconfining J-ayers, and water is under low and variable
artesj-an head in the interbedded sand and gravel lenses.

Ground-Water FIow

Ground water, Iike surface water, moves from areas of
higher head to areas of lower head. unrike surface water, how-ever, it generally moves very slowly, cofiunonly at rates ranging
from a fraction of a foot to several hundred ieet per year,
depending on permeability and hydraulic Aradient.

In the several valleys, ground water moves from
recharge areas j.n the mountains or on the alluviar apron to
discharge areas in the valley lowlands. The principll discharge
areas are where there is subsurface outfloro, springs, and
evapotranspiration 

"

Spanish Springs Valley has an internal surface-water
drainage divide formed by a low alruvial ridge in the northern
part of the valley" The alluvial divide probably has a
negrigibre affect on ground-water movernent in thit valrey, and
all ground water in the northern part of the vaIIey, e:rcept for
a small amount discharged by evapotranspiration, flows southward
to the discharge area.

The conditions are more complex in Lemmon Valley" An
alluvial ridge divides the lovrland into eastern and western
segments. Further, several faults in the alluvium may impede
ground-water f1ow. The principal area of natural ground-water
discharge apparently is in and adjacent to the western playa,
even though the eastern praya is about zio feet lower. water
levels in the western segment have altitudes commonly between
4,954 and 4,960 feet, ds indicated in table 24 of this report

L2"



Table 5 " Firqljlppro:e imatiol$ of Fhq coef f icient .of

transnrissibilitv of tire vaLLev-fill reservoitU

rllaiige- in thc coefficient:
; of transmissiirility c

Hydrolociic r,rnit : (qi:m,/ft) :
Reference well

iir table 25

Honey Lalie Valley

ilarm Sprrings Valley

Lemmon Valley

Spanish Springs
Valley

otl:er valleys

< l-0c, c00

<20.Oco

< 2,000 to 25,000

3,00C to 30,000

26/19-29ba

23/2C-"24dlt

2L/!9 *3Odd
2L/L9 -31cc

2A/20 -3ca1
21/2A -26dc

(insufficient
data)

1" Based rvholly oir specific capacities of existing we}}s"
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and data contained in a Corps of Engineers report (1943). The
water table beneath the playa is within a few feet of the land
surface and shaLlow in surrounding areas" The depth to water
beneath the eastern playa is at least 15 feet or at an altitude
no greater than about 4,900 feet" Thus, there is a potent,ial
gradient from west to east through the ridge between the playas"
The faults undoubtedly irnpede ground-water flow, Jrut data are
not suffi.cient to demonstrate the effectiveness of the barriers
to the movernent of ground water" The alluvia1 ridge rnay be
underlain at shalLow depth by consol-idated rocks" If so, they
probably impede ground-water flow between the two valley segments,

Equ i f-ibr iJrm- ggnS it ion

Development of a hydrologic system commonly alters
the surface-water and ground-water flov.r patterns, depth to vtater
places of discharge, and in gome cases the places of recharge"
Flow of the larger creeks has been diverted for irrigation,
locally causing higher heads where recharge occurs from the
water spread on fields" Importation of water into Lemmon and
Spanish Springs Valleys is a man-made source of potential
ground-water recharge, altering the flour pattern and locally
raising water levels" Pumping in parts of Lernrnon, Sun, and CoId
Spring Valleys has resulted in local lorering of water levels.
Newcomb Lake, Dry, and Antelope Valleys, Bedell Flat, and to a
lesser extent Red Rock, Warm Springs, and Honey Lalce Valleys have
had little development, and therefore are at or very near
natural equilibrium conditions.

14"
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INFLOtr,tr TO TIIE VALLEY-FILL R1TSERVOIR

InfLour to the vaLley-fill reservoir is from precipita-
tion, runoff, imported water from outside the area, and from
inflow of ground water through consolidated rocl< and alluvium"
Each of, these elements of inflow is discussed in the following
seetions "

P{esipitgtion

Precipitation, falling as rain or snovt, is the princi-
pal source of water entering the hydroJ.ogic systems of the area"
Air masses moving into the area from tire west generally lose
much of their moisture in the Sierra Nevada, ds can be seen
from the data in €able 6" A3 a result the mountains and valley
floors of the area are subarid to arid, being in the rain
shadovr of tire Sierra Nevada. Most of the preciiritation falls
in the winter and spring as sno$/; the largest amounts are at
the highest altitudes. During the late spring and summer the
precipitation is usually in the form of local thundershowers.
,June through September are the driest months, during which
period the averlge rainfall is less than half an inctr per rrlonth
at Doyle, Sanf-lPass, and Reno Airport

The precipitation pattern in Nevada is related
principally to the- topogr,aphy (Hardman; 1936) ; the stations
at ttre-highest altitudes generally receive more precipitation
than those at Lovrer aLtitude s " Howeve.r, this general relation
may be considerably modified by local conditions" The valley
fLbors of the area generally receive less than i: inches of
precipitation per year

Precipitation data have lceen recorded for Reno or
Reno Airl:ort since 1S7O " These data pJ-us those for the Sierra-
vi1le, Cllifornia station, which is 20 miles west of Cold Spring
Valley in the Sierra Nevada, are used to identify the long-term
va::ialions in the annual precipitation and to identify drougirt
periods. Four droughts are iirdicated; 1870-87, L923-36,
L94.o-49, and l-959-61

sstimates of average 1:recipitat,ion are summarized by
altitucle zones for the area in table 8" The estimates are based
on tire precipitation-altitude relation shor^rn by *lardmanrs
(1936) frop, as revised. in 1964'"

16"



Surface lvater

By D" O. Moore

Runoff from the mountains to the valley floors is the
principal source of surface water in the area. To a lesser
extent, precipitation on the apron and valley floor produces
runoff, but then only locally following intense storms" In
most of the valleys some runoff ftows to the lower parts of the
valleys and ponds on playas i-n closed valleys or flows from the
valleys that have external drainage (table 3) " This section
discusses the runoff from the mountains--the arnount, of surface
water crossing the edge of the va1ley-fiIl reservoir"

Runoff occurs follcrwing intense storrns and during
periods of rapid snowmelt. To a lesser extent, runoff occurs
as small, springfed perennial streams mostly on the west flank
of the Virginia Mountains. The amount of runoff that reaches
the surface of the valley-filI reservoirs frorn the rnount'ains
cannot be computed directly because of the absence of strearn-
flovv data, Therefore, methods devised by Riggs and Moore (1965)
for estimating the altitude-runoff relations in areas where
few or no data are available, and a method now being developed
by lrlalter Langbein of the U"S" Geological Survey that is based
on stream-channel geomebry, are used to estimate runoff in the
vilarm Springs-Lemmon Valley area. The estimated average annual
runoff at edges of the va1ley-filI reservoirs is surnmarized in
table 7 " Most of the streamflor,^r generally occurs in the late
winter and early spring"

Observations were made of streamflow during the last
week of August and the first week of September 1966. Other
than springfed creeks, oo creeks were observed to have flow
greater than 5 gpm (gallons per minute) . The spring flori'r is
discussed in a later section"

Most of the runoff is absorbed by the unsaturated
alluvium underlying the washes. Some of this absorbed water
percolates downward to the water table and recharges the ground-
water reservoir, but most usually is held in the soil where it
subsequently is discharged by evapotranspiration" Some of the
runoff flows to the lower parts of the valleys during the
growing season and is used for irrigating crop lands"

Recha{ge ffom Precipitation

On the valley floors where precipitation is smalL,
little water infiltrates directly into the ground-water reser-
voir. Much of the precipitation is evaporated before and after
infiltration and some adds to soil moisture. Greater precip-
itation in the mountains provides most of the recharge; the
water reaches the ground-water reservoir by infiltration of

L7"



Table 7.--Estimated average annual runoff

Runoff area
Valley (acres)

fCtihated Everage annual runoff
(acre- feet )

Honey Lake Valley:

northern mountains

southern mountains

Total (rounded)

Newcomb Lake Valley

Dry Valley

Red Rock Valley

Bede1l. Flat

Antelope Valley

Warm Springs Valley:

west of Highway 33

east of Highway 33

TotaL

Cold Spring VaLley

Lemmon Vall.ey

Spanish Springs Valley

Sun Valley

4,600

20,900

52,900

45,900

25,500

4,800

38, 300

18,600

31,500

11,100

98,800

14, 7 00

56,400

L8,600

2,244

200

3,900

8, ooo

6,000

4,000

400

7,500

2,600

3,000

600

14,000

1,400

5,40O

1,500

< 100

10"



runoff on the a1luvial apron and the valley floor and some by
lateral underflor,tr from the consolidated rocks"

A method described by Eakin and ot'her (1951, p" 79-BI)
is used to estimate the average annual recharge from precipita-
tion" fhe method assumes that, a percentage of the average
annual precipitation becomes ground-water recharge. The
est.imated average annual- recharge for the 11 vallays and that
part of Long Valley in Nevada listed in table I ranges from
about 1 percent to about 7"5 percent of the estimated total
precipitation" A range of 3 to 7 percent is typical of the
lmounts usually calculated by this method for the desert basins
of Nevada. Thus, the estimated recharge for Honey Lake,Ante1ope,
Spanish Springs, and Sun Va}l€ys, which is less than 3 percent
of the estimated precipitation, may be somewhat lot'r"

The average annual ground-water recharge from precip-
itation to Spanish Springs Valley is estimated to be about 600
acre-feet (table 8) and is in cLose agreement with the 500 acre-
feet determined by Robinson and Phoenix (194,8) " The recharge
for the Nevada part of Long Valley florrs into Cal-ifornia where
it is discharged.

Subsurface Inflotr'r

Ground water enters Red Rock and Honey Lake valleys by
subsurface inflow (underflow) from adjacent upgradient areas"
Flow may occur through consol-idated rocks and alluvium; ho"rrever,
evaluation of inflow through consolidated rocks by direct methods
is difficult and is not attempted here"

To compute the underflow the equation'n1O"OOII2TIW,
is used: where Q. ir the quantity of underflow, iri acre-feet per
year; ! is the coefficient of transmissibility, l:n 9a11ons per
Aay pe7 foot, of the alluvial fill; I is the gradient of the
water surface, in feet per mile; E is the effective flor^r width,
in miles; and 0"00112 ii a factor to convert gallons per day
to acre-feet per year"

Underflow enters Red Rock Valley from Bedell Flat" lfhe
flow occurs through the valley fill in the narrow canyon connect-
ing the two areas. Using the following estimat,ed values:
T= 25OOO gpd per ft, I= 80 feet per miIe, and W: 0"08 mile
(about 4OO- feet), the underflow to Red Rock Val1ey is estimated
to be somewhat less than 200 acre-feet per year.

Underflow enters the part of Honey Lake Valley included
in this report from the western part of Honey Lake Valley that
is entirely in California" The underflow occurs t'hrough the
broad alluvial divide that forms the western boundary of the
part of Honey Lake Valley included in this report (p1" 1) "
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Russel-L (1885, p" 55, 5C) described Honey Lal<e, which
is about l-0 mj.les west of the report area, ds a playa lake,
sometimes becoming completely dry" The lake is generally very
shallorr,r, with an average only about 18 inches according to
Russell " The al-titude of Honey Lalce and probably the water
table, dS deterrnined from the topograpiric map, is about 3,985
feet. On the large playa 15 miles east in the report area,
well 26/L8-L3dd his I witer-level altitude of about 3,96A feet,
or about 25 feet lolrer. The vrater-surface gradient between the
two reference points would average about 2 feet Per_miIe,
indicating undErflovr eastward" *fre width of the va1ley fitL in
the underilow area ranges from 7 to 14. miles, but subsurface
inflow from the mountains on the north and south of the valley
reduces the effective width of eastward underflow to an
estimated average of about 5 miles" Using the above assurned
values and air average coefficient of transmissibility of 5C,000
gpd per ft, the aveiage annual underf,lour, as comlf,uted by the
above equation, is nearly 600 acre-feet"

Imported l^later

Stead i\ir Force Base, Lemmon ValleY

I,trater is imported from the Bruckee River to Lemmon
ValJ-ey by pipeline fbr use at Stead Air Force Base, I'rhere it is
tne piiniiirai source of water supply. Importations for the
1:eri6d Ig56-60 are shown in table c), and ranged from 260 to
i,Zta acre-feet per year. Records prior to 1956 lttere not avail-
able at the base"

Table 10 shq,vs the use and probable disirosition of
imported and pumped water at Stead Air Force Base. the release
of- the Air Force Base to State and commercial int'erests in ;uIy
1966 may result in a change in the average annuaL importation
and jrumpage "

Spanish Sprinss ValIeY

!'Iater is conveyed by gravity from the Truckee River to
Spanish Springs Valley by tnelns of the Orr Ditch (also called
tire Spaniih Sfrings Viffey ditch), which encircles about 3,600
acres of the ira1ley floor" For the years 1956-55, but excluding
1959 and 1963 becairse of incomplete records, the diversion to
the Orr Ditch averaged 31,500 acre-feet per year (records
sui,:p1ied l:y Claude 5ukes, FederaL Court i'ilatermaster) " Diversions
tor- inaividual years ranged from 29,000 to about 39,0O0 acre-feet

Because of diversions and lealtage along the unlined
Orr Ditch, the flow reaching Spanish Springs Valley is less than
the turn-out from the Truckee River" In the surnmer and falI
1966, Ineasurements lfere macle by t'he U"S" Geological Survey at a
point near where the ditch entere Spanish Springs Valley and

,24



Table 9"--ImporSati-on of wa-F-er.tl? Lemmon Valley frorl Truckee

River for use at Stead Air Force Base

(Records from St,ead Air Force Base)

3 Imported
Year : (acre-feet) Year

Imported
(acre-feet)

1956

L95?

1958

1959

r960

.1961

260

290

500

944

1, 080

1,060

L962

1963

1964

l.965

1966

1, 130

1, Il-to

L,28Q

1, 110

a 48O

Average annual (rounded) 900

a. Imported for first half of year.
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J

Table 10"--Summary of wate.r use at Ste.ad rtrir Force Base,
Lemmgn Valley

(Quantities rounded)

Acre-feet
per year 

_

I^IATER SUPPLIED:

Average importation of water, L956-66 (from
tableg) c o 900

Average well pumpage, 1956-66L/

Total average annual water supplied,
1956-66 l,ooo

DISPOSITION 9F THE IVATER:

Ground-water recharge due to irrigation of golf
course and lawns and to infiltration of sewage
effluent (assurne 30 percent, of above water
supply) 300

Water consumed by evaporation, transpiration of
irrigated areas, of se$/age effluent, and by
domestic and military uses (assume 70 percent
of above water supply) . 700

Total water consumed or recharged, 1956-66 1,0O0

1" Records from Stead Air Force Base"

23"



t

where outflow leaves the vaIley" Talf,Ie 1I €r-rmmarizes the
inflow and outflorv of the imported r^.rater and inclicates that
abor-rt 7,C00 acrc--fect per year is consumed annr.rally in the
vaIley" This vrater is consurned l:y crops, phreatophytes,
evaporat,ion from storage ponds, and subsurface outflovt as
d.escribed under outflovr"

27.



Tabl.e 11,--Surtnrary jrf estinated ttfloLlj Spa.nlsh Sp.rings Val.ley

in Or1 Ditch and the sgPjequent outfl_ow

Diversion Measured Flow as
Meesured
outflow

Maasured
outflow as

rate lnto flow rate 
^, 

part of from vaLley part of
0rr Dltch 1/ near va1le1f, 6ilr"rrtott in ditch 3/ diverslon

Date (cfs) (cfs) (percent) (cfs) (percent)

B- 5-66

8- 19-66

8-26-66
t'.

rL-2-66

84

84

84

41

68

63

62

25

81

75

74

61

36

2L

10

29

43

25

24

Average (rounded) 75

Budget for 0rr Dltch-wateg
Acre- feet
pe.r year

Average annual dlverslon lnto Orr Ditch . , 31,500

Approximate average annual fLow aE measurLng site: 31r500 acr€-
feet x 75 percent . . . . . ,(1) 241000

Approximate diverslon to 22-tnch pipellne between measurlng site
and where dltch enters Spanish Springs Valley . , .(2) a8,000

Approxl.mate flow into Spanlsh Springs Valley . . (I); (q)*(3) 16,000

Approxinate outfLow in ditch frour Spanish Springs Valley to
Truckee Meadows = 31,500 acre-feet x 30 percent . . .(4) 9,000

Average annual flow consumed ln Spanish Springs Valley .(3)-(A)+(5) b7r000

1. Hlgh rates of diversion are made durlng the groning season, or from
about mid-March to October. Measurements by Federal Court Wat,er-
master.

2. Flow measured ln Nt'I|, Bec. 34, T. 20 N.,
Survey.

R. 20 E,, by U.S. Geological

3. OuEflow measured ln SWf, sec. 27, T. 20 N., R. 20 8., by U.S. Geological
Survey"

Conputed from data supplled by J. L, Raffetto (ora1 comnun., 1966).

Owlng to llmited data this quantlty ts onLy approximate.

28.
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OUTFLOW FROM TTIE VALLEY-TILL RESERVOIR

The principal types of outflotv from the valley-fill
reservoir are surface-water outflow, evaporation of runoff reach=
ing the playas, evapotranspiration in areas of shallow ground
waf,er, spring dischlrge, subsurface ground-water outflot'v, and
irrigation. Each tyPe of discharge as it pertains to the 11
valleys of the study- area is discussed in the follovring several
sections.

Sur$ace-Water Outflow jrn Streams

By D. O. Moore

During the infrequent periods of large runoff, surface
water flows out of the valleys having external surficial drain-
age (table 3) to downstrearn ireas" A method developed by
WiLter Langbein, used in computing runoff, was also used to
est,imate outflow of streams trom all drained vaII€YS, except for
Spanish Springs Valley. In Spanish Springs Valley, the outflovu
estimate is bised on four meaiurements of fLovr made in the
summer and fal-l of Lg66 at the valley outlet (table 11). Table
12 lists the estimated average annual outflow of strearns for
the several valleys. The annual variations in outflow from these
valleys are not kiovun, because no gages have been maintained to
monit6r them. During most years the outflorp probably is. small
(except for Spanish 6prings-Val}ey, the discharge from which is
largeiy deriv-ed from impoiteO irrlgation water) , and during a

few yelrs 1arge amounts flow out, reflecting the general pattern
of precipitation"

P13)ra Flgoding and Evag>ration

During periods of large runoff, water flows to playas.
(dry lakes) in- ttre valleys hiving internal drainage (tab1e 3) "

f,ios-t of the ponded vtater evaporates, but some may inf iltrate
the fine-grained playa deposits to recharge.the ground-water
reservoir. No dala lre avaiLable to determine the average annual
evaporation of water from flooded playas" The authors have
deviloped sorne impressions of the extent of playa fJ-ooding by
talkin! to residents of the area. This information is summarized
in table 13.

Evapotr a.n s P i-r a.9 i on

phreatophytes, plants that extend roots to the water table
and draw upon ground wlter, utilize and discharge by trans-
piratj-on llrge-amounts of water in the area. In northwestern-Nevada, the most common phreatophytes are greasewood, rabbit-
brush, and saltgrass. Olher less abundant species are willow
and saltcedar. In the mountain canyons some of the common
phreatophytes are cottornvood, aspen, and wildrose- In this area,

29"



Table 12.--Estlmated outflow of streams frorn

1l
valleys having external drainage :'

Est,imated average
annual outflow

Valley Stream or canyon Location (acre-feet)-

Dry Valley Dry Val1e y cr".u\l 241L8-8c 4,000

Red Rock Valley Red Rock Canyon 241L8-32b 1,000

Bedetl. Flat Unnamed creek Zt+/Lg-gLc 70

Warm Springs Valley Mullen Creek Z3l2L-L7b 70

Spanish Sprlngs ValLey Unnamed creek 2O/2O-27c a 9,000

Sun Valley Unnamed creek 20120-30c 2A

1. No strearns draln from lloney Lake, Newcomb Lake, AnteLope, Cold Spring,
or Lernnon Va1leys.

' 
- 2. At State line.

a . From tab l-e 1L .
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the discharge of the phreatophytes found in the mountains is
smarr and is not considered in the hydrologic budget. Table
L4 surnmarizes the discharge by evapotranspiration from
phreatophyte areas and evaporation from playas,

Evapotranspiration rates used are based on rates of
consumption of ground water in other areas as described by Lee(1912), Vilhite (1932), and young and Blaney (1942') " Test holes
were augered on the playas of Honey Lake, CoId Spring, and
Lernmon Valleys (welrs 26/Lg-L3dd, 2L/l9-20cd, zL/Lg-zgbb, and
2L/L9-27ca, table 24i to obtain information on depth to water
and water quality. These water-Ievel data were used to estimate
the rate of evaporation from the prayas in these three valleys"
Because of large depths to wat,er beneath the playas of Antelope
Valley, about 77 feet, rto ground water evaporates from them"

Where the phreatophytes cover a sufficient area to map
at a scale of 1:250,000, they are shor^rn on plate l. In general,
areas less than about a quarter of a mire wide could not be
shown on plate 1. These include Bederl Flat and cold spring,
Sun, and Spanish Springs Valleys

Sp{ingg gsed for lrriqation
Many small springs are found in the area; however, most

occur in the mountains. These springs have a combined net
discharge that is a minor part of the hydrologic budget" [here-
fore, they were not considered in the ground-water budget for
each valley" The two small springs at the south end of sun
Val1ey (Robinson and Phoenix, 19ri.g) are included in this gror.rp.

Several moderate-sized springs and two large springs,
which occur at or near the cons6fiOitea rock-alluvium coniact,
are used for irrigaLion- Tabre 15 lists these springs, their
fIow, and how they are utilized. For the area, adequately
irrigated crops consume 1"5 to about z feet of watei, depending
on the length of growing season and the crop (Houston, L95O).
The flow of these larger springs, when not utirized for irriga-
tion, generally percorates back into the ground downslope from
their outlets and recharges the ground-water reservoir at shallow
depths, or is consumed by evapotranspj-ration. Commonly,
phreatophytes gro$t in this shallow-water area, but this discharge
associated with the springs is smarl and is incruded in the
other estimates of discharge"

Fish Springs (26/L9-Lgdd') reportedly has a natural flow
of 1,600 gpm (2,600 acre-feet per year). When a nearby irriga-
tion weII (26/Lg-29ba) is being pumped an average of 90 days
each year at 2,000 gpm,the flow of the spring reportedly is
reduced to about 4.00 gpm due to interference" Under present
condition of well interference and schedule of well use, the
spring has an annual flow of about 2,100 acre-.feet per year" Of
this amount, 27A acre-.feet is consumed by irrigated crops (table
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Table t+. --EttntutqA ."""pqtr"t

stimated ground-water
discharge

Prtnclpal
Depth-!o Rate

Area Density !ilater (acre-feet (acre-feet
phreatophyte (acres) (percent) (feet) per acre) Pqr ygel)

HONEY LAKE VALLEY

,z

.1

8,2004t,000

%.300

50,000

NEIdCOMB

930

Mixture of greasewood,
rabbitbrush, and
blg sage

Playa

Total (rounded)

Mixture of rabbitbrush
and big sage

Saltgrass !/
Playa

Total (rounded)

Mixture of greasewood,
rabbitbrush, and
saltgrass

Do.

saltgrass 3/

Very wet r..aoor3/

Total (rounded)

None

Mixture of greasewood,
rabbitbrush, and
bi g sage

Mixture of saltgrass
and rabbitbrush

I"leadowgrass
Total (Rounded)

5-25 10- 50

5- 15

LAKE VALLEY

225

65

1L5

400

DRY

10-50

3- 10

2-3

5- s0

2- 10

o-2

a 9,000

50

30

sg

130

80

20 .2

.)

.4

VALLEY

280 25 5-50

RED ROCK VALLEY

2,100 25

BEDELL FLAT

20

1q

30

A}{TELO?E VATLEY

0

WARU SPRINGS VALLEY

.3

.3

5,700

500

100
6rm

10- 50

0- L0

0-5

.4

2,5

.2

.5

1.0

630

l.,100

250

1.00

lrm

8

25,

30

0

h
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Table 14.--contlnued

Principal Area

Estimated ground-water
discharge

Deprhrom
Density r,rrater '(icre- feet (aire- feeT

phreatophyte (acres) (percent) (feet) per acre) per year)

COLD SPRING VALLEY

ltixture of greasewood,
saLtgrass, and
rabbltbrush2l

Playa

Total (rounded)

Mixture of greasewood
and rabbitbrush

al
Playa:'

Total (rounded)

Saltgrass and meadow-
grass 2l

TuLe and saltgrass2J

Gr"""""oodl
Playa

.Total (rounded)

1, L5o

1,20o
LEMMON VALLEY

5,400

400

5,800

SPA!{ISH SPRINGS

2040

20

5- 50

5- r_0

15- 50

0-L0

VALLEY

L20

130

L, 100

40

10.3

.1

.2

.1

1,100 5- L0

1-5

10- 50

5- 15

1,200

550

220

L20

<10

b 900

c2

.5

1.5

.z

.1

150

600

50

1,900

z0

SUN VALLEY

Meadow \fleLul 0- 10 1.0

1. Not, shown as a separat,e unit on ptate 1.

2. Area too small to show on plate 1g see text.

3. Playa discharge is lirnited to the hrestern pLaya, because the depth to
water beneath the eastern playa is greater than L5 feet, which is too
great for any significant amount of evaporation from the pLaya to occur.

a. Of this amount about 2,000 acre-feet occurs in California.

b, Robinson and Phoenix (1948) listed a phreatophyte discharge of 3,000
acre-feet per year, because they mapped a large part of the'area,
listed in tabLe 19 (irrigaied by the 0rr Ditch), as ground-water
discharge area.

c. Same as reported by Robinson and Phoenix (1948).

34"



.l{
!00ac:r{EKAaoo
rn o'ooFl \O
O.(JFI

-${oo
a.OB

FIO
oFr+, l+l
c4F{

ql
-E

'.r 
Sll{oAA

-bootr
Ji T{do

"o€(uEl.
o(r.!traDozo qltro-.'r{rE
atrnoorHr{ .dr, r, l.accto0000+J.+{+{E^ii|{Bo
l.rl.l|.|+{t{O oo
l{r00qtFtou a r+{ 4-st?{rFqt
6F{ H O 5 &J
*,h a d o v
c€p5-t € t{ E
6-r A F{ O O
EO D. T1 .G tl
6'o 00 E +r Fl--o
rr€ o c, t!
Cl-'O 60 H l.
it'o o 6 a o FatGr{€ ({ . E *tr +,rij - --1. 3-l! F{ E
''J|o rJct ft a o
Chclo r| E }|
O0|t| hFa -l B iH
,ard tt Fa rll o
oF4 o l. El F F [.

nt ao t 3 a q)

B> E *., P +, tttr Ft Es c o tr !'5 (u(l, c)rtA 6 o A h A Eo .or+.. o.a 0, ..
6tt q\ | Fl F{ T{ci(\|qr&tt a Fdrl.aoac0c(,a+rr66O-+r6!0C,OOclc!\ o x;6 \oO o E O r.
r{ E (\tO rJ at r| E

*E -,ao E's I
J F{N O A O A

o' o o , o d
zB;2.n?ts

aaaa€rr€o6

o

v,
@
qt
l.
@

h
r,
at,
o
E

tr
Ec
fr
3

Ecl ql
ONAr{Irlr{ dc)(l'(\|€\.aop(\l

a
00
tr.r{
$.o
V'
5a
t{
tr6&
ul

6
b0g
t{o(')h

o.cH
6F{
r.l 6tr>(t
A
v,

rg
q,€
tr
5
o
}|

ql
IJ
o
H

s 8l I
| (ff

€u
oo(\|
o

o00c'\o€({

ql qt .[rl,{ t+| rH
r.l F{ Flqtdlt'r+{ l+{ r+{
F{ Fl Fl
nt ri qt

ia
o ooo6 e ho6 atl.|dLl.t{(r(9(J

oIro
llFl

I
rn
F

qlssEo\o()(\lCtrldqtol.t{N
\rr, r, -t

€x ,(
H,g ,E ood* B tr
.68€8bTt, () Ei o hg(, (6 (l)!0
, o6d o0E
E5'.'5'g€c!}{ct|{r|gtr A O r! d_d!0rJuloE
Fthv,

o
60
6r{hl.oftd
an ?l

rttE>
H
qt

3B

35.

00lo\O \gl Nr<lN
(r€

()o(r .o
(rf 11

oc)Orn
NC{

qt'...{
(0rl
tDd
d l+l
ltFl(,

(,€F{E
NOtc@(tF{H
ar') &,({

'io6000Fl tr
CF{d
E{qtll
H.>Fxurg 0,o .,ci }{F{OOAodceE ctoEirtcoeolH&

h
o

.it

&a
ofr
'o
Q'&

d
+,
o
H

00FF 6rloN ('iFo
.o

o('o(t
.C $l

ooooqt cl
Ll.
o0 00

66rH l+1

dtdtll ltl

'o€!uo
o\ rn
FINt. IO\F
\O€(\tN

!0
F.;l
lr(otl

b0 c)
irc
l.tAOur&
€6
dt{htrl

h
O .-r
F{ tt
FIO
clE

aooJa t.
d\r'
Fl
hqlo$tr0OH
EI

()aoct$!n
6

I
o
Tl
l,
O.A8.,2A(oog|}1orool'

F{ (,qt6
tv
trgi
d

o
00
ftt
tro
r!

o(tool.H(,<.9

ro
F
(.)

8E
Fl b0
h r.v

I
o
IJ(t
o
o
Fl

h
o,

rc

$l
$l

f;|

nl
EI

;l
o0l

.Jlta
irt
Tl
t

rn
r{
o)

F{€
qt
H



I

15), about 700 acre-feet, is estimated to percolate back to the
ground-water system, and about 1,I00 acre"'feet is assumed to
be discharged by evaporation from ponding areas and evapotrans-
piration from wet soil in vegetated areas

Subsurface Outflcrw

Ground water discharges from sorne of the valJ-eys by
subsurface outflour (underflov/) " Flow may occur through consoli-
dated rocks and alLuvium; however, evaluation of outflow
through consolidated rocks loy direct methods, lilie inflow, is
difficult to estimate and is not attempted here"

To compute the quantity of subsurface outflow through
alluvium, the same equation was used as in the "Subsurface Inflow"
section of the report" Tabre 16 lists the values used in the
computations as well as the estimated average annual subsurface
outflow through alluvium.

For most valleys, outflow occurs through alluvium in a
consolidated-rock narror^rs where a creek or wash drains the valley.
The effective flot^r width assumed in the computations in most
cases is the alluvial-fi1l width in the narlows, neasured at land
surface "

Pevel'.,oir{nent

Irriqation for Pumcage and Domestic Use_

In a few Valleys, wells are pumped to irrigate cropland.
In all cases, we3,1 water is used in conjunction with other
sources of water supply" Table 17 summarizes the net arnount or'
water pumped from wells for irrigation. In Warm Springs and
Spanish Springs Valleys, North American Aviation Inc" has
eonstructed several wells for industrial supply" About 2'1 acre-
feet was pumped by them in Warm Springs Valley and none in Spanish
springs valley in 1966, Assuming that much of the used watei
inf,iltrates and returns to ground-water storage, the net draft
in tilarm Springs Vatley is estimated to trave been about 15 acre-
feet in 1966"

In general, small amounts of water are diverted from
springs and withdrawn from wells for both domestic and stock
use" The exceptions are Lemmon and sun varreys where larger
amounts are withdrawn by wells for domestic use. fable rB
summarizes the use for each varley. Most of the discharge in
Sun Valley is by domestic pumping where oloservation well data
(table 25) indicate that water leve1s are generally declining.
The average rate of decline observed in five wells ranges from
0 " 5 foot to 0 " 2 foot per year since L9ttB. Ho\,.rever, observation
well 2Q/2Q-3Oda, in the outflovr 9dp, shows no net change since
it was first measured in 1948"
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Table 18.--

Estimated dverage Estimated average
annual domestic annual stock

Estimated consumptionl/ consurnption2/
Valtey population (acre-feet)- (acre-feet)

Estimated total
average annual
'consumption
(acre- feer )

Honey Lake

Newcomb Lake

Dry

Red Rock

Bedel.L Flat

Antelope

;[ Warm Springs

Cold Spring

Lemmon a

Spanish Springs

Sun

25

0

0

10

0

0

25

200

2,000

300

2,000

<10

0

0

<10

0

0

<10

20

a 200

30

c 200

<50

<10

<L0

<20

<10

<10

<20

< l.o

<20

<24

<10

50

10

10

2A

'10

10

25

30

b 300

40

200

1. Based on an estimated average rural to suburban consumpEion rate of L00
gallons per day per person,

Based on an estimated use by range cattte of 6 gallons per day.

Number does not include Stead Air Force Base.

Number includes 70 acre-feet of well water consumed on Stead Air Force
Basel based on a 70 percent consumption of the 100 acre-feet pumped
(tabl.e L0).

Robinson and Phoenix (1948) described ptrmpage as negligible. Increase
due to poputation growth since 1948.

2.

a.

b.

c.
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.cr.ream niriersions fqr lrrigation
:

A'few creel<s are diverted to fields for irrigation in
several of the valleys in the report area" Most of the water
is derived from snowmelt, and has ma><imum fLow in the late
spring" Table 19 surnmarizes the irrigation in each valley"
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GROUND-WATER BUDGET

For natural conditions and over the long term, ground-
water inflow to and outfLow f,rorn an aquifer are about equal.
Thus, the purpose of preparing a ground-water budget is to com-pare the estirnates of natural inflor,v and outflow for each valIey,
determine the magnitude of the errors in the two estimates, and
serect a value that hopefully represents both the inflow andoutflow. This value in turn is used in a following section ofthe report to estimate the perennial yierd of each valley.
Table 20 shoug the budget and the reconnaissance value selectedto represent inflow and outflorr.r.

The largest imbalance, 9,000 acre-feet per year, isfor Honey Lake valley. The imbalance probably- is due to the
smarr estimate of recharge (tabre B) being in error; the esti-
mate of outflori.r is considered to be more accurate. The rechargeto the varley-fill reservoir by underflow from consolidated
lgcbs at springs 26/L9-r9dd and 2g/L7-zscd is at teast equal totheir combined natural flow of about 2, r00 gpm (table L5f or
3,4OO acre-feet per year. Either a larger pioportion ofprecipitation becomes recharge than that shovrn in table B, orthere is an unaccounted-for routing of subsurface flor,v through
the consolidated rocks to the valtey-fill reservoir. The sub-
surface flow would probabry originate beyond the topographic
boundaries of Honey Lake Valrey as defined in this ieport.

The Large irnbalance of 4,OOO acre-feet per year for
wg.rm Springs Valley probably is due largely to less recharge thanthat shown in table I" The valley is the farthest east in ihe
area, and the precipitation may be ress than that computed or
some of the precipitation that infiltrates the consolidated rocksof the mountains rnay flow northward through the rocks to Honey
take Valley. The imbalance of 900 acre-feet per year for BedellFlat may also be due to less recharge than that shown in table 8.
However, it also couLd be caused by underflow westward throughthe volcanic rocks to Red Rock val1ey, which is 200 feet lovyer
in altitude, or north-westward to Dry valley, whibh is 400 feet
Ior,ver.

other areas having appreciable irnbalances are Antelope
and cord spring valleys. Antelope valley, which has no observed
natural discharge, may discharge southward to Lemmon Varley
(2O0 feet lower) through a narrotr alluvial fil1, through
consolidated rocks or both, northward to Bedell FIat (3OO feet
lower) through consolidated rocks, or eastward to warm springsvalrey (9oo feet lower), al-so through consolidated rocks" For
cold spring valley the imbalance could be due to errors in the
assumptions used to estirnate inflcrr^r and outflo!,r, or to subsurface
outflow westward through alLuvium or consolidated rocks or both,to the southern end of Long Valley, which is about the same
altitude "
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Tible 20.--Preliminary ground-wlter budget for natural_cgndltlons....-
(A11est1matesinacre.feetperyearandrounded)

VaI-le

nat,ural
(tables
10' P.

lnflow
8 and

zCI,26'

Estimate
natural outflolt
(tables 14-16,
p. 33,15,37) Imbalance

Reconnais-
sance value
selected
for inflow
and outflow1 1)- (2

4

Honey take Valley

Ne,,rcomb Lake Valley

Dry VaLLey

Red Rock Valley

Bedell FLat

Antelope Valley

Warm Springs ValLey

Cold Spring Vatley

Lenrnon Valley

Spantsh Springs Valley

Sun Valley

at ?,ooo

300

2,44O

1r100

1, 100

300

6,000

900

2, 100

> 600

50

b 11,000

130

2,300

850

250

0

2,000

130

1,200

> 1,000

25

- 9,000

170

100

250

900

300

4,000

770

900

-400

25

b 1.0,000

200

2,300

1,000

700

300

3,000

500

c 1,500

c 1,000

50

a.

b.

c.

Of this amount, about, L00 acre-feet is recharge lnrcalifornia.

Of this amount, about 2,000 acre-feet is ln Californla.

This estimate for nat,ural conditions must .be considered Logether with the
substant,iat amount of lmported water
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CHEMICAL QUALITY OF TTIE WATER

Samples of weIl, spring, and ditch water were collect-
ed and analyzed in seven of the valleys to make a generalized
appraisal of the suitability of the ground and surface water for
agricultural and domestic use and to help define the relation of
quality to the hydrologic system" These analyses are listed in
table 2L.

ReLation to the-Hvdrologic 9ystem

The water of best chemical quality generalJ-y has had
a minimum time of contact with the rocks and soil" In the
hydrogeologic environment of this area, the surface water flowing
in the mountain streams and on the alluvia1 apron is generally
1or,rr in mineral content" The surface water that wastes to the
playas and ponds, in time, can be expected to becorne poor in
quality by the processes of concentration by evaporation and
solution of the salts from the soil of the playas"

As ground water flows from the source area.'to the
discharge area it generally increases in dissolved-solids
content, At the discharge areas where water is evaporated or
transpired by plants, much of the mineral matter is deposited
in the soil or remains in the shallow ground water, and causes
an increase in the mineral concentration of the water. However,
at depth below some areas, better quality of water can be found.

Generally the shallow ground water in the alluvium
has a temperature near the average annual air temperature of
the area, which is approximately 5Oo to 60"F. Water tempera-
tures appreciably higher than this may indicate high thermal
gradients or relatively deep water circulation, or both. Ground
water occurring under such conditions may reach boiling; however,
the highest temperature observed in the area, 86"F., was at
spring 28/17-25cd in Honey Lalce t/alley"

Suitabilily for Aqrjsultura1 Use

According to the Salinity Laboratory Staff, U"S"
Department of Agriculture (195a-., n. 69), the most significant
factors with regard to the chemical suitability of water for
irrigation are: (1) dissolved-solids content, (2) the relative
proportion of sodium to calcium and magnesium, (3) the concen-
trations of elements and compounds that are to><ic to plants,
and (4) under some conditions, the bicarbonate concentration as
related to the concentration of calcium plus magnesium.
Dissolved-solids content commonly is expressed as "salinity
hazard, " the relative proportion of sodj-um to calcium and
magnesium as "alkali hazard, " and the relat.ive bicarbonate con-
centration as "residual sodium carbonate" or RSC. No analysis
was made for boron or the other toxic elements"
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T.bru 21.--ch"ti".1 ...1v".. ofwaterfromse1e /

IFle].d analyses by the U.S. ceofogical Survey, except as indicated]

Location
Dale of

collec!ion

Te6-
Per_

('F)

Parts per dillion (upper number),
.d'rlvrltnr< 6cr nilli^n /l.tai -"-h--\

fiardness
as CaC03 Specific

lihos at

Sone factors affectigg
irrigation qualitya/

Rock

Ca1-
c iuD
(ca)

Mag-

siun
(Ms)

(Na)
p lus

Po-
!as-
slum
(K)

lcar- Chlo-
rlde
(cr)

Sul
fat

(so,

Ca1-
clum
mac-

Non.

rvp€ (Hc01) ialiniry Alkalinity
RSC

26/ra-r3dd 8-24-66
26/1,8-25ac 7-27-66

26/19-t9dd 7-2J-66

26/I9-29ba 8-23-66

27 /r?-3ad)/ 8-23-66

27 | I9-3Iba 8-24-66

28/r7-25cd 8-23-66

40 2.9 61
0.20 0.24 2.91
3.0 3.0 78

0.15 0.25 3.39
6.4 3.4 60

o,32 0.28 2.6\
5. 6 10 393

0.28 0.84 17.1
53 49 1,810

2.64 4.03 78,7
).o u.) ))

0.28 0,04 2.41

23/Ia-2)-d.c 7-29-66 Spring 19 2.6 19
0.95 0.21 0.82

23/18-22cc 7-29-66 Spring 12 4.9 18
0.60 0.40 0.79

HONEY L{E VALLEY

8,920 -- Very high Alluvium
I44 22 18 22 0 303 7.9 Mediun Low Marginal Sodium Altuvium

2.36 0.62 0,37 blcarbonate
I79 18 I7 20 0 328 8.0 Mediun Low Not Sodium Volcanlc

2.93 0.51 0.35 suitable blcarbonate
155 12 L6 30 0 287 8.0 Mediun Low hrginal Sodlum Volcanic

2.54 0.34 0.33 bicarbonare
593 233 74 56 0 1,560 8.4 High Very high No! Sodlun Atluviun
9.7 6.57 1".54 suitable bicarbonate
224 2,010 1,200 334 150 7,720 7.8 Very high Very high Safe Sodlum Alluvtun

3.67 56.7 25.0 chlorlde
f24 13 16 t6 0 253 8.1 uediun Low Marginal Sodiun Volcanlc

2.03 0,37 0.33 bicarbonare
RED ROCK VALLEI

96 5.6 L2 5A 0 152 7.6 Low Loo Safe Mixed Cranitic
I.57 0.16 0. 25 blcarbonate

92 5.6 6.0 50 0 139 7.9 Lov Low Safe Uixed Cranitic
1.51 0. 16 0, 12 bicarbonate

WARM SPRINGS VALI,EY

136 20 38 104 0 319 7.9 Mediun Low Safe Mixed Volcanic
2.23 0.56 0.79 bicarbonate

COLD SPRING VALLTi

r24 13 t2 108 7 276 7.8 Medium Lou Safe Calciu- Alluviw
2.03 0.37 0.25 masnesiun

blcarbonate
3,410 -- Very high Alluviun

- 15,000 -- Very high Alluvium
LEMMON VATLEY

261 11 79 204 0 419 7.9 Medlum Low Safe CalciuD- Alluviuu
4,24 0,31 0.40 masnesium

bicarbonate
156 12 69 154 -- Mediun Loe Safe Mtxed Alluviun,

2.56 a,34 L44
207 30 56 I97 28 499 8.0 Mediun Los Safe Calciun- A]luviun,

1.39 0.85 l.t7 nagnesium
b lcarbonate

168 17 56 172 35 398 8.2 Mediun Low Safe Calciun- Al1uviun,
2.75 0,48 1,17 magnesiun

bicalbonate
L20 6.6 45 92 0 280 7.8 Mediuo Low Safe Mixed Alluviunr

I.97 0.19 0,94 bicarbonate
220 25 33 160 0 450 8.1 Mediun Low Safe Mixed Altuvlum

3.61 0.71 0.69 bicarbonate
LL2 17 36 28 0 273 7.9 Mediuo Low Margtnal Sodium Attuviun

1.84 0.48 0.75 bicarbonare
SPNISH SPRINGS VALLfr

3q5 57 281 649
6.48 1.61 5.86
L52 l-i 27 95 0 314

2.49 0.37 0.44
160 23 44 72 0 403

2.62 0.65 0,92
I5L 18 56 I75

2.52 0.51 1.17
r44 48 424 359 24r 1,150

2.36 1.35 8.91
25 380 ll 5

0.70 7 .92
136 8.0 35 80 0 266

2.23 0.23 0,73
12 5.0 4.a 54 0 117

1.18 0.14 0.10
I92 14 16 148 0 334

3.1s 0,39 0.33
lt] 30 49 I6L

2.48 0.8s 1.02

SUN VALLEY

Well 66
well

Spring 73

Well

well 67

WeU

Sprlng 86

rl

:

22/2L-2cb 7-27-66 Sprine

2I/Ia-2Oba 7-26-66 we]T

2I/18-2Ocd 8-22-66 \]ell
2l/1,8-28bb 8-22-66 weII

20lr9-10db 1-26-66 welr

2o/Ig-r2bcY 7961 well

20/I9-L6ba 7-25-66 weTI

2I/I8-25ed7 7-26-66 well

2l/r9-22bb 7-26-66 werl

27/79-23aa 1-26-66 Well

21l19-30dd 7-2s-66 weIT

20/xo-2cd.a/ 10-20-42 well

20/2O-I0eb 1-27-66 WeIl

20/20-I2db 7-21-66 weII

20/20-1sab3;/ 11-12-43 welr

2ol2o-2laa 7-27-66 wel,l

20/2o-2lcd\.5'6/ 1946 welt

2l/20-27cd 7-21-66 Dilctl

2o/20-32ac 7-27-66 Ott
Dltch

2I/2O-24ac ?-27-66 ltell

zr/20-26d,Jr9l 9-12-41 well

20/2o-18dcL!/ B-r4-47 Herl

20/2o-r9dJr2/ 5-r5-47 i,,Iel)

38 2.2 35
t.90 0. 18 1.50

23 72 11
1.15 1.01 0.49

69 --
70

47 21 21
2.35 r.73 0.91

63 39 14 61
1.95 1.15 2.92

43 22 34
2.15 t.79 t.47

46 14 22
2.30 t.14 0.96

20 10 29
r.00 0.84 I.26

58 42 13 42
2. 10 1. 10 1.81

62 9.3 r.2 58
0.46 0.10 2.51

152 46 66
7.64 3.78 2.75

23 9.1 32
1.15 0.75 r.40

13 10 63
0.65 0.79 2.75

50 1,2 9
2.50 0.99 0.39

63 49 )-25
3.14 4.03 5.45

8s 25 263
4.25 2.06 11.4

19 1.9 37
0.95 0.65 1.59

13 5,2 8
0.65 0.43 0. 34

40 12 21
2.00 0.96 0.91

48 10 26
2.40 0.82 1.1.3

Safe Mixed Alluviun

Safe Mixed Alluvium
bicarbonate

Safe Sodiun Alluvium
bicarbonate

Safe Calciun Alluviun
blcarbonale

Safe Mixed Alluvlm
sulfate

Alluviun

Safe Mixed
bicarbonate

Safe Mixed
bicarbonate

Safe Calciu Alluviun
bicarbonate

Saf e Calciun Alluviun
bicarbonate

Not Mixed Alluvium
suitable bicarbotrate
Safe Mlxed Alluvium

-- High Low

7.7 Mediun Lotr

7.8 Medium Low

-- Medium Low

7.9 Eigh Low

-- High Lor

7,7 Medlum Low

7.6 Loq Low

8.0 Mediun Low

-- Mediun Low

36 Tr. 68 244 10 28
1,80 Tr. 2.95 4.00 0.28 0.58
162 18 70 248 18 240

8.r0 1.47 3.09 4,07 0.51 5.00

90 -- Mediun Low

329 Lot

f. No water sanples eele collected in Newconb Lake, Dry, and Antelope Valleys and Bede11 llat.
2. Descriptive terns are for water applled to good solLs requlrlng 11ttle or no leachlng and having favorable drainage characteristics,
3. Carbonate (Co3), 11 ppn (0.37 epn).

4. Dtssolved solidsr wel1s 2O/2O-2cb,144 ppn; 2o/20-l5ab, 355 ppm; 2O/20-27cd,L, 946 ppn: 2I/2O-26dc, 290 ppn; 2O/2O-IAdc, 320 ppn; 2O/2Q-I9dc, 630 ppn;
20/19-L2bc,357 ppn.

5, Analysis by the University of Nevada, Department of Fooal and Drugs.

6, Carbonate (Co.), 46 ppn (1.53 epn).
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The streamflow resulting from snowmelt during the
spring of the year is low in dissolved material" This water
i; excellent for irrigation in all valIgYs.

According to the data in table 2L, half of the
samples from Honey iatce Valley.generally were not suitable for
long-term use for irrigation with usual practices. These
gro,lnd-water sources were widely scattered and were from
consolidated rocks and alluviuml For Spanish Springs Val1ey, of
the 10 samples listed, three had high salinity hazards; two of
the three were from wells near the Orr Ditch on the west side of
the va1ley, and one from a well near the gap tl:rough.which
excess water drains from the valley' The surface-water outflow,
as sampled nearby, was generally o!_good quality for. irrigation"
One of- the two simples irom Sun Valley was not suitable as to
residual sodium carfuonate (RSC) " All other samples hrere either
good or nrarginal in qualitY.

Suit3rbilitv for Oo{testic and PubIic-SuPpIv- Use

The u.s. Public Health service (1962) formulated
drinking-water standarcls which have been endorsed by the American
Water V,Iorks Association as minirnum standards for all pu]rlic
water supplies. These standards are used as a basis in evalu-
at,ing thL-water samples in this report" Only chemical- character-
istics will be evaluated in relation to the data li-sted in
t,able 2L. Bacterioiogical, physical, and radiological-quality
also affect the potaUlfity of water, but are not considered"
Evaluation of potability of the supply from a water system, can
be obtained from the Nevacla Department of Health and l{elfare,
Bureau of Environmental Health, Reno"

The U.S, public nealth Service recommends the follow-
ing ma>rimum limits of concentration: chloride, 250 ppmi sulfate,
256 ppm; and dissolved solids, 500 ppm; 1,000 ppm ig Permissible.
Specltic conductance is a rneasure of dissoLved solids" The
relation is

Specific conductance x factor Ag Dissolved solids
(PPm) "

The factor A has a value ranging from 0.5 to 1"0 (Hemr 1958,
p" 40) and commonly is about two-thirds. Therefore, a water
iraving a specific conductance of 750 micromhos might have a
dissolved-iolids"content of 5C0 ppm, or water having a specific
conductanceoff,SOOmicromhosmigtrthaveadissolved-solids
content of 1,000 ppm (the ma:<imum permissible) "

Accordingly, the samples from well 27/L9'3Iba in
Honey Lalce Valley, rire-Ils ZO/ZO-2lla, 2O/2O-2cb, .and 2O/2O-27cd
in Slanish Springs VaIIey, and weLl 2A/2O-L9dc in Sun Valley
shouLd not ba used for a source of drinl<ing water, if other
more suitable supplies are or can lre made available" (See foot-
notes to table 21-") All other samples were suitable for the
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constituents tested : , 
t,.l '.:,

For Lemmon valley, the:,.corps,,.of Engineers (1943)
report, that, *"ri zL/Lg-3odd-produ999^99?d quality,water but
at'a small pumping rate. ' Wells .2L/L9431cc. and 2O/L8-24ab
(the mine "?rriti fiufO.a. Iarger amount of water, but the
mineralization of-the water wat c-onsidered excessive fox
public-supPly use.

Groundwateratshallovrdepthsadjacenttoand
beneath tne piayas is commonly unsuitlnfe foi human consumption'
However, it nas'been found in-so$e valleys of Nevada that the
mineral content decreases with depth. Therefore, it may b9-

f-ssible to oliain potabl-e water even in these areas if we1ls
lre drilled to sufficient depth, usually more than 3O0r feet
below the water level.

5
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THE AVAIII\BLE IVATER SUPPLV

By G. F. Worts, Jr.

Sources of Supp1y

The available ground-water supply of the 3-1 valleys
in the warm springs-Lemmon Valley area consists of two
i"t"it"iated !"[iii""t (1) the p6rennial yield, of- the maximum
amount of natural discharge thal economically can be salvaged
over the long term by pumping; and (2) the transitional storage
reserve (deflned on ;. SO i . The natural ground-water supply
in spanish Springs aia Lemmon Valleys is greatly-lYqTented by
the i,sater imlortea from the Truckee-River. In addition, the
pumped gro,rnb-water supply in most valleys is-augmented by
bivlrsi6ns from spring!- a-na streams (tables 15 and 19) "

Perennial. YieId

The estimated perenniaS- yield of each of the 1I
valleys in the study area is shown in table 22. For Honey Lake,
ttewcoirb Lake, Red Rock, Warm Springs, Cold Springr. Lemmon, and
Spanish Springs Va}leys, from wtricfr little (in relation to
tbtat dischar[e) ot tt6 ground-water out'f]ow occurs, rnost of the
natural dischirge could be salvaged by properly located wells
in or near the ireas of natural Sischirge" Therefore the
estimated perennial yield of these valleys is about the sarne
as the "inflow and outflow" column in table 20"

For Bedell Flat and Dry, Antelope, and sun valleys,
from which substantial subsurface ground-water outflow occurs
in relation to the supply available, the amount of salvable
discharge is difficult-to determine" The possibility of
salvagiig alt or part of the outflow through alluvium by pumping
is delenient on its thickness in the narro\^ts where the under-
flow occurs. If the fill is thin, the outflow in effect is
moving over a consolidated-rock "spillway"; most of- the outflow
could be salvaged by drawing down the water levels below the
outlet altitude" On the other hand, if the subsurface outflow
is through a thick section of valley fi}l in the narrol^ts, then
only a m5derate part of the outflow could be salvaged by pumping
witirin the valle-y. In addition, BedelL Flat and Antelope Valley
probably have subsurface outflow through consolidated rocks to
idi.c"ttl, valleys. For the purposes of this reconnaissance it
is assumed thal the subsurface geohydrologic controls might
permit salvage of half the outflow-

With regard to the development, in 1966, the estimated
net pumpage of 200 acre-feet in Sun Vatley {!abl-e 22) exceeded
the estimated yield by 175 acre-feet. In all other valleys the
pumpage is lesi than lhe estimated perennial yield"
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Table 22.--EstfgatPd p,grennial- yteld

(Comptled bY F. E. Rush)

.. r ' . t | ' lt ' rr | -

Estlnated Perennlal Ylel'di'
acre-feet Remarke

l-

a 101000

200

1,00o

1,000

300

3,00o

500

l.,500

I,000

25

150

Assumes salvage of
all diecharge

Do.

Assumes ealvage of
nearly half the
outfLow through
a11uv{.urt

Assumes sal.vage of
all dlscharge

Assumeg salvage of
. about half the

outflolt through
alluvlun

Aseumes ealvage of
half the outflow'
probably through
conaolidated rocks

Assrrmes salvage of,
all discharge

Ilo.

Do.

Do.

Assumes salvage of
half the outflow
through alluvtun

lloney t ake Vaf fe//

Newcomb Lake Valley

Dry Valley

Red Rock Valley

Bedell Flat

Antelope ValLey

f! ttarn sPrings ValleY

Cold Sprlng Valley

Lemon Valley

Spanlsh $prlngs Vall.ey

Sun Valley

1.

2.

a.

b.

Cr

Salvable ground-water dlscharge, based on estimatee in table 20.

Only that part of llooey Lake Valley consldered ln thls report and shown

on plate 1.

Of thts amount, about 21000 acf,e-feet Ls ln Californta.

In addltlon, about 900 acre-feet per year is lmported (rable 9).

In addltlon, about 161000 acre-feet Per year ls lmported (Cable 11).

a
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Transitional Storage Reserve

Transitional storage reserve is here defined as
the quantity of water in storage in a particular ground-water
reservoir that can be extracted and..beneficially used during
the transition period between ec_iuilibrium conditions in. a
state of nature and new equililcrium conditions under the
perennial-yield concept of ground'-water development. In the
arid environment of the Great Basin, the transitionaL storag.e
reserve of such a reservoir is the amount of stored water
available for withdrawal lry pumping during tl-re nonectuilibrium
period of development, or period of lower5,ng water levels"
Obviously, transitionaL storage reserve is a specific part of,
the total ground-water resource that can be taken from storage;
it is water that is available in addition to the recharge"

Most pertinent is the .,-dct that no ground-water
source can l:e developed withor.r.t causing storage depletion" The
magnitude ot depletion varies directl-y with the distance of
development from any reci:arge and discharge boundaries in the
ground..water system. Few desert valleys have well-defined
recharge boundaries, such as live streams or lakesr many, how-
ever, have well-defined discharge boundaries, such as areas
of evapotranspiration.

To compute the transitional storage reserve of the
11 valleys'in the report area, several assumptions are madec
(1) wells would tre strategically situated iri. near, and around
the areas o:; natural discharge so that these natural. losses
could be reduced (subsurface outflow) or stopped (evapotrans-
piration losses) with a mj-nimum of water-level drawdown in
pumped wells t Ql a perennial rvater leve1 50 feet below land
surface would curtail virtuall"y all evapotranspiration losses
from gror,'.nd water; (3) over the long term, pumping wouLd cause
a moderately uniferm depletion o! storage throughout most of
the valley fill (e>rcluding semi-isolated tributary areas),
except .in tire playa deposits (most3-y clay) where the trans-
missibility and storage coefficients are small; (A) the
specific yield of the va1ley fill i,s 10 percent; (5) the water
Ievels are witirin the ran.re of economic pumping lift for the
intended us€; (6) the development would have little or no
effect on adjacent valleys or areas; and (7) the water is of
suitalcle chemical quality for the intended useq

Table 23 presents the preliminary estimates of
transi.tional storage reserve in the vfarm Springs-Lemmon VaIIey
area computed on the basis of the above assumptions" For each
of tlie lt areas the estimated storage depletion is the product
of the area j:eneath which depletion can be expected to occur,
the average thickness of {:he valley filL to be dewatered, and
the specific yieId"
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Table 23.--Preliminary estimates of transitional storage reserve

(Cornpiled by F. E. Rush)

Val1ey

Area of depletion
(acres)

(1)

Dewatered thlckness
(feec)

(2)

Trans itlona I
stofage f€s€EV€r

(acre- feet )
(1)x(2)x0.1

Honey Lake Valley

Newcomb Lake VaLLey

Dry Val.ley

Red Rock Valley

Bedel-l Flat

Antelope Valley

Warm Sprlngs ValLey

CoId Sprtng VaLley

Lemmon Valley

Spanlsh Sprtngs Valley

Sun Valley

a 60,000

300

c 71000

d 3,000

e 2,000

5,000

f 27,000

2,800

g 18,000

15,000

3,000

b 240,000

1, 500

35,000

12,000

10,000

25,000

l_10,000

l.1, ooo

72,000

60,000

15r000

40

50

50

40

50

s0

40

40

4CI

40

50

a. Area does not lnclude sec. Ll, T. 27 N., R. 19 E. and alL alluvial
area northeast.

b. Of thls amount, about 70,000 acre-feet ls ln Callfornia.

c. Area does not include T. 25 N., R. 18 E.

d. Area llmited to eastern half of valley.

e. Area lfuntted to sec. 9, T, 23 N., R, 19 E., and all alLuviaL area
northwest.

f. Area does not include Winnemucca Valley and T. 21 N., Rs. 21 and 22F,.

g. Area does not lnclude T. 22 N., R, 19 E., and sec. L9, T. 2L N., R. 20 E.
and all alluviaL area south.
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In Sun VaIley, lowering ground-water levels to
salvage natural ground-water discharge would also increase
infiltration of imported water. This would increase ground-
water recharge but would decrease the surface-water outflow
to Truckee Meadows,

Sampl-e Computation, of Ground-Water Supplv

Transitional storage reserve generally provides a sub-
stantial amount of water in addition to the perennial yield.
During the transition period the salvage of natural discharge
increises frorn none at the time pumping starts to the maximurn
rate of salvage (the perennial yield) at the tirne pumping has
ful1y depleted the transitional storage reserve. The gieneral
equation to express this relation is:

Rate of depletion Rate of sal-vage of
Annual = of transitional '+ natural discharge
pumpage storage reserve during depletion period

Assuming a uniform rate of storage depletion and uniform
rate of increase in salvage of natural discharge, the annual
pumpage (0) and the time in years (t) during which depletion
takes place can be approximated frorn equation (1):

O : Transitional Etorage- reserve+ Pergnnial vieLd
2 .(1)

This basic equation, of course, could be modified to allovr for
changing rates of storage depletion and salvage of natural
discharge. The equation, hor,'rever, is not valid for pumping
rates less than the perennial yield.

Using equation (1) and the estimates for Honey Lake Valley
as an example (transitional storage reserve 240,000 acre-feet,
table 23; perennial yield 10,000 acre-feet, table 221 and using
a pumping rate (0) equal in quantity to perennial yield,. in
accordance with the g5ngrdl -intc.nt of Nevada water lalv, the tirne
(t) to deplete the transj-tional storage reserve is computed to
be about, 50 years.

At the end of that tirne, the transitional storage reserve
would be exhausted, subject to the assumptions given in the
preceding section"

What is not shown by the example is that in the first
year virtually all the pumpage would be supplied from storage,
and very litt1e, if any, would be supplied from natural. discharge.
On the other hand, during the last year of the period selected
nearly all the pumpage would be derived from the salvage of
natural discharge and virtually none from the storage reserve.
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During the period of depletion the ground-water fl"qr
net would be-substintially modlfied' The estirnated recharge
of 10,000 acre-feejt per year that originally florved from
around the sides Of the valley to areas of naturaL discharge
would ultimately ftow directJ.y to the pumping wells-

To 'meet'the needs of an emergency or other special
purpose reqtriring ground-watgr pumPage in excess- of. the
p-erEnniaf liiefa ioi specif,ied periods of time, the transitional
itorage reierve would- be depleted at a more rapid rate than in
the example given. The above equation can be used to compute
the time- required to exhauet the storage reserve for any select-
ed pumping rate in excess of the perenniaL yield. However,once
the- trlnlltional etorage reserve was exhausted, the pumping rate
should be reduced to the perennial yieLd as soon thereafter,
as posbible. PumSxge in bxcess of the perennial yield would
result in an overdraft, and pumping lif,ts would continue to
increape and stored water would continue to be depleted until
€ome undesired result occurred.

!
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FUTURE SUPPLY

Most if not all the economically:available surface water
is .ppropriated for use. Be,cause of this, mos! additional
water for cons"*pti"tt in the future will have to be from ground-
,ivater sources or imported from outside the area "

Cold Spring, Lernmon, Spanish-Springs, 1ld Sun ValleYS'
being close t-o neio and Sparkl, will undoubtedl-y experience
addi{,ional development as the economy and population of the area
gro$r. The form of e"onomic grovrth in.these valleys probably
#irr be. residential and induttrial, with a corresponding decrease
in the importance of ranching. With continued growth, ultimate-
iy the =*ltt ;.r"*ri.I yieldl will be exceeded (exceeded in 1966
iii Sun Valleyi 'and watei leve1s will decline as ground water in
storage is cinsumed. Water is now being piped to Lemmon Valley
because'of the generally low well yieldi lnd reportedly.will Pu-
piped to Sun Vaitey staiting in the surnmer of 1967. This rnethod
6f suppl.y may ultiirately have to be used in other valLeys as
water consumption e:rPands "

very few large-capacitlr wells have been $rilled in the
report arel. ;\ccoraingfy, tha possibili-ty of -obtaining l?tg?
w"it yields thr.oughout-tire area- cannot be-predicted" Variation
proUalty will be. iound within each valley and between valleys"
b".arr*"-of the uncertaintt, test drilling and test-pumping
should precede any attempt'to obtain a large ground-water supply'

.t
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PROPOSALS FOR ADDITIONAL STUDIES

1. To define the quantity and distribution of outflow of streams
from Df,1rr Red Rock, and Spanish Springs Valleys, gages
should be installed at the outflow points.

2 " To determine the quantity and dist,ribution of inflow of
water to Spanish $prings Valley in the orr Ditch, a gage
should be instal,led where the ditch enters the val}ey.

3" Because of the possibility of overdraft, in other valleys
near Reno wheie considerable development is expected to
occur, additional, more detailed studies might be consider-
ed within the next 10 years"

NUMBERING SYSTEM FOR IIYDROLOGIC SITES

fhe numbering system for hydrologic sites in this report
is based on the rectangular subdivision of the public lands,
referenced to the Mount Diablo base line and neridian" It
consists of three unitsr the first is the township north of the
base line; the second unit, separated from the first by a slant,
is tlre rangle east of the meridian.; the third unit, separated
from the second by a dash, designates the section number. The
section number is followed by a letter that indicates the quartetr
section and quarter -quarter.section. the letters a, b, c' and d
d.esignate the northeast, northwest, southwest, and southeast
quarters, respectively. For e>:ample, well 26/I9-29ba is the wel|
recorded in the NEIaN?$IA. sec 29, T" 26 N., R" 19 8", Mount
Diablo base line and meridian.

Because of the limitation of space, wells and springs
are identified on plate 1 only by the section number, quarter
section and quarter-quarter section letters" Township and range
numbers are shovrn along the margins of the area on plate 1-
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SELECTED TMLL DATA AND LOGS

Selected.well clata are listed in table 24i selecteddrillers'- logs of wel1s are listed in table 25 .- frfosi of the
9t!" and logs are from the files of the Nevada state Engineer.Data in table 24 were selected to include rnost welrs in HoneyLalce, Red Rock; Anterope, Irarm springs, and spanisrr-springsvalleys and Bedelr rlat. rn-c?14 spiing, Lemmon, and sun varleysrwlrich have abour 50, 2oo, and 400 ,brr";'r;;;;;t-i";i;, onry afew wells were selected and. shown 9l prit" r. They generarlyare representative of the other wells in the vallelrs] xo datawere available for wel1s in Dry and ne*cornb r,a:<e-viriuy".

Table 2-5 contains rogs of a few welrs in each varreyexcept Dry and Newcomb Lake vaIleys. Their locations also areshown on plate l" - 1-
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I Table25"-"s-@

Ttrlc!:-
ne6s Depth

thicL:
ness Depth

l{aterlal (f eet) (f eet) iiaterla-L - 
-- 

(f eet) (f eet)

HONSY LAIil; VAILTY

271J.9-3Lba

,a

-i
a

?5ltg-zgbe
So11
Sand
Sand and boulders
Clay, yellow
BouLders
Clay, yellow
Sand and boulders
Sand, hard
Sand, ha.qd_ and boulders
Rocl.", black Lava
Rock, bror,rn l-ava
CongLomerate lava
Rock, very hard, blaclc lava
Rock, ,Fgft, broken lava

27ILB-5gc_

Sand
Gravel and boulders
GraveL
Sand
Gravel, and boulders
Sand
GraveL
Sand
Gravel and bouldere
Clay, yellow
Rock
Sand
Gravel and boul-ders

U /Ig-Eaa.
Soll and sand
Clay
Clay and bouLders
Clay, hard, gravel, and

boulders
Lava

So11
Clay, sandy, yellorr
Sand, black
Boulders and gravel
Clay, yellow
CLay bLue
CLay, hard, blue
Lava roclr, bl.aek
Lava roclc, soft, black
Lava rock. very hard, bLacl".

F.ED ROCII VALLEY

zstl_ts-g3d

Sand, very fine to medlumt
r.rith yellow clay

Sand. flne to mediun wlth
yell-ovr clay and a fera
rocks lrater

SanC sof t. f !.ne, rvlth
yel.lor'r clay

Sand. loose flne to
medium. water

Sand flne to nedlun wlth
yellorv. red clay

Cley, yellor.r
$and flne to medium, and

some coarse sand; water
Clay, nhite, wlth flne to

medium sand
Clay, hard stlcky, yel-l,otr,

wLth fine sand
Sand, heavinp", fine to medlum

wlth clay $tater
Granite, soft, rvlth seams of

flne to nediun heavlng.
water-bearlng sand

55
33 38
L9 57
13 70
18 88
49 137
38 L7s
24 L99
9 208
2 2L0

55
25 30
t0 40
t_0 50
353
255
560

25 85
10 95
80 L75
62 237
80 3L7
3 325

75 400

66
39
615

24 39
342

36 78
785

11 96
L1 1C7
10 LL7
40 L57
2 Lsg

L6 L75

L9

39

31 7L
273

74

25

L7

L2 L2
35 47
63 110

245 355
35 390

I.1B

135

8,9,.



Table 25.-*continued
I

ilaterlal

Thictrr--
ness

(feet) itaterial

Thlck.-
ness Depth

(feet) (feet)
lepth
(feet)

Ri:D nOCl( V,ALLIY (contiaued)

2SlU"U+aa
Soil, sandy
Sand, gray
Sand; wat,er
Sand, granitlc,, bror"ln, wtth

a slight mixture of clay,
water-bearing, flne, light
micaeeous sands about every
LJ or 12 feet

Clay, blue, mixed t'rlth
granitic sand. a water
strata of fine, Llght,
mlcaceous. granitlc sand
about every L0 or 12 feet

a"iTi,toPi] v LLSY

z2t-w-tcb-

SoiL granltic, sandy. loamy
Sand, granitLc
$and with ye11or'r clay
F,ocks , granitic, and sand

with yelLow cl-ay
Sancl ryith red cLay
Sand, fine, and silt
Sand r.rith 6ray clay
Sand with gray cLay and

lnany granitic rocks
Sand and granite boulders
Sand r'rith a bl-uieh clay
Sand and boulders
Sand. granitic, coarse,

r.,rhitej water
Sand. hard packed. fine,

'."rit?r gray clay
Sand.,, coarse
Sand . f ine gray, v.vf3fu

gray cLay
Sand.., coarse vrater
Sand, fine. gray, wiLh

gray clay
Sand coarse rratetr
Sancl, f ine, gray- r.rltLr

gray cLay
Sand, coarge
Sand. fine, Eray" and hard

granlte rocks rvith gray clay

?"2Jw:_?Sb.b

Soil, sandy- loamy
Sand granitic, flne. very

hard paclced. gray .

water 78-90 feet

22
25 2?,
L29

11
9L0

20 30

535
15 50
15 65
25 90

3 199
1 200

5 205
L 206

4 zLA
L zLL

5 2L6
L 2L7

131 160

LL7 277

70
l_0

L7
B

150
170
LB7
195

196
SEDI;JLL FLAT

231L9-22cs

Clay
Clay, sandy
Gravel
Clay, sandy
Gravel
Clay
CIay, sandy
GraveL
C1ay
Clay, sandy
Gravel
Clay
Gravel
Clay, sandy
Clay
Sand
Clay
Sand

55
L3 18
220

L2 32
33s

27 62
6 6t\
472

33 105
3 118
4 Ll.z

33 I_45

3 148
22 L70
L6 1e6
4 LgC

L7 247
L7 224

lr

!_
tt

a

218

9088

I
a6'3.
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Table 2.5.--contlnued

Tir,iclc-
ness ilepth

Thick-
ness Depth

liaterlal (feet) (feet) - liaterlal (feet) (feet)

,.
_)
lt

I

WiR-Ii S?iiIr,'IGS I/ALLEY

22120-25de

Clay
Sand
Clay
Sand
Cl-ay
Sand
Sand and cLay
Sand
Sand and clay
Sand, cLay, and rock
Sand
Rock
Sand and clay
Saad
Sand cLay, and roclr
Rock
CLay" blue" and rock
Chalk
Rock, r.rhite
Rock hard, white
Rock, hard. blue

22/2L.6-c,e

So11
Gravel
Conglomerate, clay, and

gravel
Sand" medium
Clay, yellow
Sand
Cl-ay
Sand and clay
Sand, meCi.um
Clay, blue

23120-35.c,A

Sand and gravel
C1-ay, sandy
Clay streaks r,rith gravel
Gravel and r'ilrlte sand water
Sand, fine, and clay

col,il s3i?"Iiic vAJ,LxY

?"tllg:f4l:E
Sand with Llght cl-ay sllt
Sand fine; rrater
Clay, brorm
$and, loose, and gravel
C1ay, yellor.r
Gravel cenentec
CJ-ay bror'.rn
Sand tlght and gravel
Gravel. cenented
CLa.y
Sand and gravel
Clay, broirn

Lii'o4.OiT vALLiY

AAl.19:gaa

Soit and cobbles
Clay, bronn
Clay- sandy rvlth boulders
CJ.ay ancl. cobbLes rrritir

gravel lense
Sand and gravel
CLay, sandy, brown
Granite, decomposed, hard
Granlte, <leconposeci and clay
Granlte., decomposed. and red

roci.,
Loclc soLid red
CIay brotrrn
Clay and rock
CLuy , silndy, and rocli
CLay " saiidy
Conglonerate: water
Clay, sandy
Conglomerate brolren., lrater
Sand. coarse water
C1ay, bror'rn. wlth snall gravel

73 73
477

15 92
224

26 L20
70 19C
3 L93

r"4 2A7
L4 22L
7 228

2L 249
3 252
3 255

24 279
32 3r.1
L2 323
L6 339
4 343

L49 452
L6 468
32 500

5
8

6
2

97
15
o)
45

104
23

a

135

s3 53
659

L2 7L
LL4 r.85

6 191
7 L93
5 203

L7 22C
() 226
& 23C

L6 246
4 254

4
15
63

4
L2
47

51
4

39
L2
75

23 267
t2 279
25 304
L0 3L4
44 358
2?. 386
6 392
3 395

11 4j6
2 408
6 4L4

114
118
L57
169
244

7t)
rxJ
(r0

L40
50

t05
120
185
23C
334
357
365
500

7A
150
210
350
4C0

\
6tt.



?able 25;--contirrued

Tirick'"
nes$ FePtlt

l'{aterial (f eet) (f eet) ilaterial

Thlclc-
ness Depuh

(feet) (fee-!)

\

I

L.l:: 1liOll VALLIY-'-continued

?0lL9*LZbc
Lithology unknorvn
Sand, fine gravel, and

yelJ-orn clay
Sand, gravel, and a fers

boulders
Boulders
Clay and boulders
Gravel and sand
CIay, sandy
Sand and grilvel
C1-ay and gravel streaks
Gravel
Clay
Gravel and saud.
lJoulders
BouLders., harC, an<i cLay

s treatrcs
Boulders., hard, aod clay
Sand, gravel, and clay
Cl-ay and boulders
Sand and graveL
Cl-ay and boulders
Sand and gravel
Cl-ay and boul-ders
Sand" gravel, and clay breaks
Gravel, sandy
Clay and boulders
Sand an<i gravel
Clay and boulders
Clay, sandy, and boulders
Sand and some gravel
CLay, sandy, and boulders
Send aod gravel
Clay, sandy, blue
Sand and s'ravel
Sand" brollen
Shale
Gravel, saud, an<l cJ"ay
Shale, irard, sandy
Sand, harci, and ravel
Shale. sanciy., blue
Sand and shaLe breaks
Bouldere
Sand, he.rd. cemented, and

gravel
Rock
Sand and broken clay
Clay, sandy
Sand and .broken clay
Sand and clay
Clay, sandy" and saarl

z}{ffi
Clay and graveJ-
Sand; granitic
Cl-ay
Sand. grani-tic partly

cemeuted
Cl-ay anci sand
Sand, granitic hard tight
Gravel end cl-ay, alternatiiriz

layers
ShaLe ( ?)
Gravel
Sha1e and clav
G.ravel- with 2 feet of claY
Gravel and clay
Gre"vel
Clay

LrJ.lg"-3l-_gq

CLay
Gravel-
C1a,v
Sand" and graveL
CLtiy
Gravel _, loose
Clay, firnt
GraveL
CLay
SanC and gravel, Loose
Clay

L0/+

l-5

18
10
11+

L6
16
L0
49
L7

5
7
4

o

4
l0

R

1-1

2
15

2
5

22
3

24
2

11
23
1"6

L2
2

25
4
6

19
4L
L2

34
I

L]4

120

t33
148
L6?
173
L94
2i)4
253
27fr
275
2.82
?-B€:

2)5
229
3C9
3L7
328
330
34C,

34C
353
375
37r.)

402
404
4L5
438
454
46{t
4tr:tg

493
4j7
533
522
5irl
575
583
6L7
(tLA

626
627
655
564
7L2
722
753

t5 15
130 145
11 1s6

31 1B7
95 282
52 334

192 s26
5 531

4tj 57L
5 s76

55 631
45 676
25 70L
5 706

352 352
23 380
59 449
3g 487

116 6C3
24 627
L1 638
L2 650
74 724
77 BOL

113 9L4

937
985

L003
lC55
1 170

Lr

1_
tj

Gravel and cLay, alternatlng
Layers 23

Clay 48
Gravel- 1-8

Clay 52
Shale(?). irard 115

o(J

1_

2t,
Y

48
L0
31

a"'r,.



ilnliLe 25. coirtiriued
\

t'

T!::'i.cir,''
I:e;i 3 ,i e.:,t,!:

(feet) (leat)

Titl.ci:.
f,.9s5 ie'rtll

i.:.aterla1 i'.teri:.1 (f-eq.,'Jbe!L

Zpil21*-3-ca

Granita, iecoulorec'
Granite. boul-<Lers

cieco:rposect
Granite i,ourLciers .

deco;aao:ei cnci io;ae
blue clay

Clay sandy, i,lue
Rocl:s, sand clay
$and i:lue clay
9anc. i:lue eley i-r:ri sone

bouls.iers
San<i, Llue c1ay. .::-rci sorle

gravel
Sand verir fiue e+,".r l;lue

eLay
C1-ay -ulue

Sanci f ine, a,.rrl :nl-rre clay
CLay. l;l-ue. and rne*iu::, sanrl
Sand. coarse encl. iriir,r.of

streai,s of Ll-ue cla-l
Sand. cbarse clay streaijc

and boulders
!oulders ., clay, an'r salrd

(haro .irilLinti)
Soulders. sai:rc,., e.n'; i*lnor cLey

?|!xt*tliu-
Clay, yel-lo'r tts gtay inter

bed4ed r.'ith fi.rre s*rd,Lave carl1Ln:
Clay anu sarr.'J
Gravel

ZQllj z1L,''

Ciay. l,,ro';'."n, ar:rd. .alluvj,cl
rocl:

Roci< bro::'r:
CLaY, )'e11o';r
F.och, brol,"eii gr'iy water
Saud irLil;ci; ariii :;revel l.r.rter
P-ocli, ha.r,-l bJ.:,e1,. water
$and r:iater
P-ocl.... s'leLf
Sand, rrater
iioci: ,raru an:, soft .'llac,:

water
Clny, sa::dy lellor.r
Cia.y. -iilue

'-I"iCf "i:-LL^':

2L/:.':,-iiric
./'lluviu:r,i
l:, E.!.C.- CC3'f Se
f li-' itf c-".*.
,j€.ir,.i COef:A
('1 j,, "t '! f -r

'*---J

,:;}.::ct . coitrse
CIE=rt e':<.1. ::igu altern:itj"rii

1a*tr! r^
C:Lai, ir;os tllt
l:.?firi ztr},'', c1r:.r , aLterr:e-t.f.n:;

laycri
CL;:V r;".q'itt1
I t:.;tij. lrcs ll"1'
Cl:.f i'ro;i:.
1-i.1.:,r,, ir.ri,' C-l:r"y, altefnat1:rg

1i,-f ,.rl
f :1tg to:..e _ i.jray
i.ia:rr-, i:r'.t, siLtgt.orre
ia&ir cosr$e

''2J f,and a::c ;iltstone
zLturne.ting layerc

i'35 i.:anC
liLtstone , ! :rt;J.l+J 
San.:

l't+i' 
suir 

'I-LL:.,Y

a-.-.:.

/+5/' q,

15

?i:
1:'
li;

5

375

)
1':

1ti5
1r;5

1-5

5
(

31".,,;

5:l
?.2"

3i,

r,t ^t

31
1r'il
1^5

rll
4.i5

.'+ :' ,

5:'..
r55
77,:

33 ts5
ti7 222

L7 L7
2L 38
Li 54
3i i:5
r'r 95
?.7 L?,2

27 24?
74 323
37 36t
33. 3?3

74 457
4L 5ri3
?J 52S
6i 5r4

L34 728
34 7b2
1:: 77 4
47 izL

33
47
f: 15

72 f7
794

46 L4A
l"i l.+t)
rj L54
ii L62
?; L7C

a
I

\

351;
57i
'i, ; r-r

TttLti:*'i
joil
-:.t:t' :i.l*..
Cravr.:i-
frL,.:.:I c.r.r-i.'.y' iiro",un
Cri':rr*J" i:e.iiuri irater
CLay si:.:-i(.'i/
Gravel snal.! :Jatcr
.. . rilr'^ 1O-. 

"Gravel- cei:.e::!e.:.:
.ocl . ,r.crr

z|lIi.L, ce

?o,;soiL
...arrlD:n
Gra.:l:i te . irecotr!1or;€d
Clav sa::ti.)r nlur: safl(i
CL:'y
l,a:ici r'ratef ;..iearirrir Coe...rse
Clay

6€"

22
46

14 2.?r.5 3s
25 5.)
2b S6
10 96

-1

5']
7
5

2L
2;
q

a]
t.J

3
1L

rlt
i_ _L

i7
14.)
i53
155'
L7',,,

1lr1
iriiS
l'('L.,fr

lt'c,
I'':')
2L1t
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LIST OF PUBLISIMD REPORTS IN THE

WATER RJ]SOURCES - RNCONNAISSANCE SERIES

Report,
No. VaJ.ley

Report
No. Valley

I Newark (out of print)
2 Pine (out of print)
3 Long (out of print)
4 Pine Forest (out of print)
5 Imlay area (out of print)
6 Diamond (out of print)
7 Desert
B Independence
I Gabbs

10 Sarcobatus and Oasis
11 Hualapai Flat
12 Ralston and Stonecabin
13 Cave
L4 Amargosa
15 Long Surprise

Massacre Lake Coleman
Mosquito Guano
Boulder

16 Dry Lake and Delamar
17 Duck Lake
18 Garden and Coal
19 Middle Reese and Antelope
2C Black Roclc Desert

Granite Basin , Summit Lalce
High Rock Lake

2I Pahranagat and Pahroc
22 Pueblo Continental Lalce

Virgin Gridley Lake
23 Dixie Stingaree

Fairview Pleasant
Eastgate Jersey
Cowlcick

24 Lalce
25 Coyote Spring

Kane Spring
Muddy River Springs

26 Eowards Creek

Lower Meadow
Spring (near

Eagle
Dry

Patterson
Panaca)

Panaca
Clover

Smith Creek and Ione
Grass (near Winnemucca)
Monitor, Antelope, and

1(obeh
Upper Reese
Lovelock
Spring (near Ely) (out of

print)
Snake (out of print)
Hamlin
Antelope
Pleasant
Ferg:uson Desert,
Huntington (out of print,)
Di><ie Flat
lJhitesage Fl-at
Eldorado - Piute Valley
(Nevada and California)

Grass and Carico Lake
(lander and ilureka Counties)

Litt1eSmokY i' l
Hot Cree.Jc, Little Fish Lake
Ear;le va. "l-'r.eYr (ormsby countl
ii,'al-lcer Lalir* Area, i.{hiskey
F1at, Ravrir:i-de Flats
(Mineral, Lyon, churchill
Counties)

Irtrashoe Valley
Steptoe Valley
(trhite Pine and Elko
Counties)

Iria.r:ri Spr i ngs -1,emmon Va lley
area (tr,Iashoe County)

27

2B
29
30

31
32
33

34

35

37

l8
39
4A

36

A.L
t!2

43
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