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FOREWORD

The program of reconnalssance water-resources studies
was authorized by the 1960 Legislature to be carried on by
the Department of Conservation and Natural Resocurces in
cooperation with the U,5., Geological Survey.

This report is the 49th report prepared by the staff
of the Nevada District of the U.S. Geological Survey. These
49 reports describe the hydrology of 148 valleys.

The reconnaissance surveys make available pertinent
information of great and immediate value to many State and
Federal agencies, the State cooperating agency, and the
publlic. Ap development takes place in any area, demands
for more detalled information will arise, and studies to
supply such information will be undertaken. In the meantime,
these reconnalssance-type studies are timely and adequately
meet the immediate needs for information on the water resources
of the areas covered by the reports.

Roland D. Westergard
State Engineer '

Division of Water
Resources

July 1968
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W ATER-RESOURCES 'APPRAISAL OF BUTTE VALLEY, - . .- .
~ ELKO AND WHITE PINE COUNTIES, NEVADA

By Patrick A. Glancy

.
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SUMMARY

Butte Valley includes two topographically closed valleye in
‘east-central Nevada. The valleys, referred to in this. report.as . :
northern Bqtte Valley and southern Butte Valley, cover a total
area of about 1,000 sguare miles, Principal.hydrologic fTacts .
and e¢t1mateg reaulting from this reccnnaissance are summarized
in,.table 1. - .o . s ‘ : e

"Precipltation within the. area is.zssumed to be the main
source of water supply to the valley-fill reservoir, However,
cdarbenate rocks, which.are prevalent. in.the region, may .be
highly transmissive locally; therefore, the precise location of
recharge boundaries is unknown. .For purposes. .of reconnaissgancen. .
-egtimates and calculations, recharge boundaries in most places.....
are assumed colncident with topographic boundarles.‘ However,
regional intervalley flow through carbonate rocks may odcur. '

‘The principal Known aquifers oceur, in the valley fill at’
generally shallow depths. Howéver, only about 20 wells ‘have. )
been drilled, and no data are available regarding deeper parts
of the valley fill. The carbonate rocks of the area also
constitute an unexplorpd but probably significant graund-water
syatem, '

Natural ground-water discharge in the area is mainly by
evapotranaplration, which totals almost 20,000 acre-feet per
year,

Only filve significant perennial streams occur in the area.
Characteristics of numerous ephemeral stream channels and the
nature of the geologic terrane suggest that mean annual runoff
yields of the area are uvnusually low with regard to precipitation
input when compared with most Nevada drainage haslns,

Chemical analyses of water from 21 well, spring, and stream
gources show very good quality of water in the area. All constlt-
uentg in the water tested are acceptable for most common purposes
requiring good qualilty of wster, based on results of the

1.



Table 1.--Hydrologic SWNIAYY

;Estimates*ﬂfé_iﬁ?atfeﬁfeet'per‘yeaz,'éxcdptwwﬁdre{notgg/ . ‘ SRELIES
: . R L TR -‘r’i ‘ AL P
) Horihern: Southern Butte
o .‘?yhte Buite Valley
o ' Vailey valley _ . Total
Loproxinate valiey avea (square miles).;‘.‘,r. . m m 27y ' 730 1,600
Probable hydrolopic CloSUTE & « w ¢ o & o o o » (a) (b) (a,k)
Surface-water runofi from mountaing . ... . . . 2,730 9,400 12,006C
Ground-wdter - rechaffe o v i 2 n' s o % » & = a . n 53,2000 . - 15,000 19,000
a5 ‘ S o e ‘ :
Hater consune? BY-CTOPE » v.s wia's o 4 o v eia 1,160 1,206 . 2,300
Evapotrvanspiration of gwound vaier o « « » + = 6,900 11,000 15,000

Ground~wate¥discharge « v . v . . . ;:, Ve e 8,700 . ‘12;000 ‘ 21,060

Perennial yiéld-:.a... R ie e mia G,GOG S Y4,000 - 20,000
Tran31tlonal gto“age reaerve*’ ...}h‘.., e e . .. 380,000 . --.600,000 900,;000 g
1. Tdtdl‘éuaﬁtity.éﬁailablé$'iu'acre;fect. o " o .ﬁ..@-? :

a. May be. some. subsurface inflow through carbonate rocks from adjacen nountalns.
beyond qurflcial Uatershed " An eatimated outflow DL OD acrg;;eef pe* yeax to-.
Fuby Valley OCPurS throuwn valTey fill.

» .
K

b. Maxﬁpa ngéﬁhphgurfﬁcé outﬁlom tﬁrhughmcdrbﬁnéte Focks to adjacent valleys.
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1imrtat10ns goverming the. extraction ofrgreund water.J L*s'faf

constituente investigated; howéver); detrimental concentrations

and constituents may oceur that were net determined by the
analyses S e Froeorr -

A : : . RERF
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utreamfrow*ia used for irrigation but ground-water rescources
of the. area are mainly undeveloped.  Surface water and springflow
are currently- used;mainly tordrrigate about 2,000 acres of native
pasture and .alfalfay Ground-wabter pumpage. for domestic:and. stock .
use probably. did-tnot exceed: 35 acre-feet in 1967. A few .springs
are used’ for:stock-watering /and. domestie purposes. . Future.devel-
opment: may ‘depend principally on- whether the. quantity'efanail- ¢
able water 1a. adequate for:the intended use and.the,economic.
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Ml T et INTRODUCTION <t

Purpase and Scope oi the Investjgatian

Nevada 18, currently expericnoingaa rapid; growth in. popula-
tion.andrassoclated- development that.began more than ardecade. -
ago.«- Increased water reqoirements.for’ domesticy” 1ndubtrial,
agricultural; and:recreation.uses haveryaccompanied: this- growth. .-
Anticipating these increasing water heeds,. the Nevada, State
Legislature enacted legislation- (Chapter 181 Statutes, 1960) .
authorizlng an- expanhsion of the egstablished. program: of hydro~ CLoa
logie investigations  which were being ‘conducted by the U, Se s
Geological Survey in coopepation with’the Nevada. DEpartment of
Conservation and Natural Resources. The legislation has provided
financing, in the Torm of matching funds with the Federal Govern-
ment, to conduct appraisals of the water resources of the State.
The appraisala are being made as a series of reconnaissance
invegtigations of individusl or groups of areas. This investi-
gatlon ig the 49th in the series, '

The objectives of this study, which are reconnalssance in
scope and depth of treatment, are to (1) describe the general
geolopy as it relates to the water resources, (2) appraise the B
source, occurrence, movement, and general. chemical quality of | .
water in the area, (3) estimate avérage ‘annual recharge to and
discharge from the ground-water reservoir, '(4) evaluate the
surface-water resources 1n the valleys, and (5) provide preliminary
eutimﬂteq of the perennial yield and tPan51t10nal storage reserve.

4
3
-

~This dnvestigation was made under the general Bupervision
of G. F. Worts, Jr,, district chief in charge of hydrologic
studies by the Geological Survey in Nevada. FPleld work Was
bagun by J. L. Hughes, engineer, in the summer of 1965 and
completed by the author in August 1967.

Location and General Geographic Features

Bulte Valley, Nevada, is enclosed by lat 39°27! and 40°33¢
N., and long 114°49' ang 115°171 W. (fig. 1).. -The area is in
the north-ceniral part of White Pine County and ‘the south-central ..
part of Elko County and includezs zbout 1,000 square miles., ‘It -
hag a nerth-south length of about 76 mlles and an east-west width
of about. 17 miles. It contains two surface-drainage basing
separated by a gently sloping alluvial divide. These valleys
are shown on plate 1 as Butte Valley - northern part and Butte
Valley - southern part; throughout the text they are. generally
referred to as northern Butte Valley and fHouthern- Butte Valley.
Northern Bubtte Valley has an area of about 270 sguare miles;
southern Butte Valley, about 730 square wiles.

:1¥ L -"
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Figurc 1.—Arcas in Nevada described in previous ropors of the Water Rezources
Reconnaissance Series and the area described in this report
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Butte's Valley isvery- sparsely populated; altogether, the
total .permanent fesidents probably number. less than’30Q, ’*Southern
Butte Valley contalns two; ranches;  the- Uhalde Ranch in. the soutb-‘
wegtern part. and Paris Ranch in the northern: part. . The Robert |
Healy. Ranch;. in the southwestern part of northern Butte Valley,. .
on the, Odgers Ranch Indian Reservation (pl..1l), currently houses
the only permanent remidents of Lhat valleyﬂ_ -,.;,; . , o

Ranching 15 ‘the sole oecupation of the area'a residents ‘and
historically has been the main occupation. In 1967, the Bear ‘

- Creek Mining:Corporation.reportedly was-conducting exploration
in:and near T. 22-N.,.Rs 61 -E.;.in. southern Butte .Valley; and.
although their findings;may - influence the -future. economy\of the ..
area, no permanent residents- are;presently 1nvolved,J In addltlen,
some oll.exploration has bean done in.,.the: area.nm rfi . ﬂgﬁ‘

The nearest towns are to the east and qautheaat in adjacent
Steptoe Valley and include the small -settlements of Currie and .
Cherry Creek, and the towng of Ely and MecGill. The small ftown
of Currie j% aboutrB mileu east cf northern Butte Valiley.

L Early Develcpment "f;f'ffif _";‘ o

P

S : - . -
o The‘earliestruse:ofrwater reaaurceg by whlte men in Eutte»
Valley was: by explorers, in.the. mid-18000s: . - Springs around: the .
edges. of-the valley- probably wWare. used by:Major George Chorpenning's
overland mall carriers,, Ghorpenning waz-altrailmaker-and:Indian.
fighter and also the contractor in charge of the first overlamd
wail service during the early 1850's. (Chapman, 1932, p. 41).
Much of:the, route his-mail -service followed was originally
traveled by.Major Howard’ Egan, &a. scout-andscaptain- under.
Brigham:Young., .-The.route and- some of:the watering: places:"‘
ceatabldished in the Butte Valley-.ares.by: Chorpenning!s’ venture
S were, in. general alep, utilized: by Capt J. Hi:8impson of the-
Corps of Topographliecal Engineers during his @kploratiocn of the
Great Basin. Capt. Simpson, also employing Major Howard -Egah .

as a gulde, had ag his Objective the zearch for a direct wagon
route between Camp PFloyd, UtEH, and theé hew settlement at Genoa
in Larsow Valley: of .western Nevada. -He ‘traveled. up  Egan Canyon,
over-the. Cherry Creek Mountaing, .and across- Butte Valley on .
May 155 1859 (Slmpson, 1876, p 60 62) .. ;ﬁjjr,: g 1L

v The famou3 Pony Expvpss Df 1860 61 utllized Slmp onhs route
through this part .of the; State. and.was also dependent: for its -
water upp1y~on £he springs diseharging from the, consolidated-
rocks bordering: thewvalley I the period. bEtWEEn the termina- ;
tilion Dfithe Eony Express and the 1nf1ux;of:permanenttsettleru, )
the wvalley,was intermitfently. used: as .a haven for ‘horse- thlevea .
and the;r,stolen 11vesrook (Mr B, PaPlS,HOIai aammun., 1967)

e
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According tb Mr, - Parim, ‘Richard Stratton.wazs the first )
permdnent settler, ‘Helartived by wagon absut: 18807," and ‘estab-’

1isHed & rarch- with dwellings for-his sfamily in secw 22, T. 26 N.,

R. 62°E.  The gerieral-‘area’.of - the ranch:.is still Dccupl?d today -
by - the ' Paris family "and their’ Gmployeep who’along withiresidenta
of thetUhalde Ranch-in T, 20:N:; R."60 Ev;"dnd .members of the’
Robert Healy famlly on'.the Odgérs Rarich Indlan Réservation in »°
T. 28 N,,,H 61 L., aré Lhe only permﬁnent PES1dent of Butte
Valley ?‘ . ’ T .

[ L . - v

e
The major development ‘of thp area’hds evolved*around the -
ralang of -livestock. ‘Llvestock grazing utilizes- seaaonal forage
and nativc méadowgrasﬂ&s At -least twohﬂargc areas Thave. been
seeded¥tn. ¢rested whédt grass; ‘ong in Ty 19 N., R. 61 E., and
the .other along the’west' flaik of 'the Cherry Cféek'MOdhtains L
betWeen Paris Creek and’ Lhe otratton Ranch.

e -
5 i .
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".ﬁ'f*“ﬂ. ' "*‘ Previous WGPk R
An- ¢ntereat1ng*hlstorica1 acoount oi*early exploratian in
the valley is that by Simpson (1876),. Facts directly concerned
with the %eology alf the drea Are:found-in the following rggortm:

Emmons (1878), Snelson (1955), Havlow (1956), Nelson (195

Fritz {1957 and 1961) Adalr and’ Str1ngham«(1960), Dmuglas (1960), -

Misch® (1960}, Threet (1960) Jand Stevens " (1965) ‘Although tHé

'Wabuve 1lst i not :ntended tD ber exhaustlvp it referenoe many .

drea._Wﬁw _ : } | : i
Hydrolmgy of The 3rea . with reference to 11V@mtOCK—WdtQPiﬂg
development.was reportedsby. 3nyder (1963)% The presence of.

Pleigtocene  lakes. Ln therarea’ 1 documented ‘by: Snyder, Hardman;

and:Zdefisk  (1964): - “Hydrology:of* adjacent .areas:.-has’ been deacrlped

in réports by deey and Eaking (1949) Lakln and’ others (1951)
dnd Eakin (]961 1966 and 1967) IR

""4';‘(t _ { S e ; ,

NUPTETR R Aoknowledgmentﬂ S "

1

The wrlter is graieful to. the PEuldEﬂtG of. *he valley who
provided yaluable information about:water-nseé and dpvelopmtht
Mr., Paris was particularly- informative about the early s@ttlement
of the valley, and his gcneroum dopation of -time and information-
is gratefu]ly appxecla#ed “A11-landowners’ are- CDPdiallv Fhanked
for Efanting ‘permisgion.of acdéess’ tol theiy! prmperty. Dr. Reter:
Misch, {University:of Washingtorn, and Drs- i, HATpritz,. GEDlDEiCQJ
uurvey,oi Canada,” providad- exceDtlonally well-timed aid by
aaslating in the procuremLut of & geologic map of. the northEPn
Fgan: Range . The map- was originably prepared by Dy Fritez as* ‘
part of hiu doct@ral thesis at the Univermlty of - Washington. 'Thé
Bureau of Land Management and Robert Millard of -Millard-Spink
Aggociates, Inc, furnished hydrologic informatioh ofh southern
Butte Valley, . ‘

. . . T .
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GENERAL HMYDROLOGIC ENVIRONMENT

o Physiographlc Features
" The' rEport area’ is>-a small topographlcally clased segment
of the Great-Basin. ‘It consists of an elongate atructural
depreasion nearly subrounded by mountains. ‘“The ' valley actually

comprises two separate drainagé:basins,“previously: referred to
as northern ‘and southern Butte Valleys., They are: separaLed by
a narrow alluv1al divide of very gent1e~relief compared: tos that
generally separabing Butte&Valley from adjacent varleyﬁ."j :
CUAltitudes Gh northern”ﬂutte Valley Pange from about B 990
‘feet 'on ‘the playa t6g,498" feet.at Mt., Taylop:in the: Cherry -

“Creek Mountalns, ang: therefore,-the maximum- relief, is about .
3,500 feet. - The &1%titudes: of southern’ Butte’ Valley. range from
about 6,160 feet on the valley floor to- 10,600 feet in the:
Cherry Creek Mountaing, and the maxlmum pelief is about 4, 400
‘feeti The” Cherry ‘Creek” Mountains,' forming. much of the" eastern
boundary of -the area, are 'also the highest range in. the area. .
Maximum altitude ‘of the' Butte Mountains 1s abouti*9,030 feetiand

_jthaf ‘of Medicine" Range* ‘5 about’ the same. - The ‘highest part -
of Spruce Mountain 'Wwithin the. area has an' altltude of about -
10,080 feet. -West Buittes, Palomino Ridge, Valley Mountain," ‘
and Delcer~Buttes “have. maximum,altitudes -of" 7 6pﬁ 7 38%, abﬁut
7 EOD and 6 908 f@et respectively

'J.E'.,". .

; Dbservation of the t@rrane dlscloses the follOW1ng topoJ‘.
-graphic-characteristics - (1) relatively flat- Valley floorsy
(2) a system of smoothly coaléscing alluvial fans?Jolning the.
"bages 'of "the moufitalh ranges with 'the ‘alluvial ‘valley £1oors;

(3) the alluvial Tans are generally typified by surfaces that
appear smooth and undlssected compared to many alluvial fans

in the basin and range physiographle province; and (4) generally
rugged mountailn masses that commonly rise. abruptly and steeply
above the heads of the alluvial fans.

According to relilc shorelines visible on aerial photos,
the maximom stillstand altitudes of Plelistocene lakes were as
follows: northern Butte Valley, about 6,050 feet; southern
Butte Valley, about 6,300 feet. The lake in southern Butte
Valley may have spilled northward through the narrow alluvial
gap into northern Butte Valley during its highest stand, and
that in -northern Butte Valley probahly spillled to or was
connected with the lake in Ruby Valley to the west.



o Geﬂlﬂ.%i"ﬁ --:Ur]ij:'tﬂ-;

A generalized geologic. map.of ,the.area-1is shown on plate
1, and a summary of geologic (lithologic) units and their
character is-included-in table- 2, Differentiation. of-four geologic
units. was based mainly on-their hydrologic-properties. For
this reconnaissance; ‘the-alluvial depesits, were grouped. into . .
older and:younger alluvium. Criteria for. separation.of the units
are:.” (1) alluvial areas where eroslon-and deformation.appears .
to have been recently deminant over deposition are tlassified . .
as older alluvium, (2).alluvial areas where deposition, has-been..
the ‘recent dominant process are classed as younger alluvium, =

i

(3)ralluvial: Gepogits below the maximum stillstand of Pieistocene .-

lakes,- determined.mainly by aerial:photos, .are.considered younger
alluvium, and (4) younger alluvium 1s-assumed.to have been.
deposited mainly during relatively recent geologic.time and.1ls
generally less than:100 feet thick. ;.- . S e

The~conédlidatéd;rbéké@weremgrdupédiin%bfﬁohcéfﬁénété and..

carbonate rocks (pl. 1).: The carbonate rocks contain solution,. .
. cavities or enlarged joints which, where interconnected, readily
convey ground .water.. The.poncarbonate nocks-generally are poorly
- perméable. :Structural deformation may have ihcreased or.decreased:

the transmissivity of the consolidated rocks, depending on.a -
variety of factors and conditions; -therefore, the presgent hydro-
logic characteristics of the rocks dlffer 1n varying degrees

from those common to the rocks at the time of their emplacement.

This.reconnaissance suggests that structural deformation is mainly

restricted to the .consolidated rocks;ialthough deformation of ..,
the older alluvium 18 not as readily obvious and extensive, 1t.v

may have altered.loaslly the -trsnsmissive chapacter -of this unit. =

i

.....




Table 2,

——LGeoeralized geologic units

Geologic Gecloglic | Thickness
age wnlt | (femt) General character and extent Water-hearing properties
. Imconwolidated lenses of gTRVel, sand, Ytelds warer to domestic and
silt, and clay comprising fluvial, stock wellm where saturated;
lagurtrine, and eoliﬁn. deposite; yielda are variable, depending
fluvial depiosita commonly centain ou charactee of doposits
large—size gravel and boulders; encountered by wells, and
Holasene snd Younger ‘J.nc.uétrine. depoaits range from clay- ‘tapge from abour 5 gpm to
Q Plelutocens alluvium 0=1002 glre particles to sand and gravel bar poaslbly aseveral hundred gpm
g deposits; eolian deposies malnly silt- ’
= lze material with some sand; detritus
= cotiposed maklnly of material derived
from bordering uplend consplidated
rocks and reworking of older alluvium;
unit prohably thickest in vallaey ‘The younger and oldet alluviwm -
troughsi probably mantles older together form the valley=fi1l
| slluvium over much of ita extent resnrypir, the principal
L) .
- Uneconsolidated ta semiconsalidated suurce of w?tat far wella in
% depoxits of boulders.v gravel, sgand, the aces
F silt, and clay expoaed around margins May yield water to some __‘LL‘“__k
of valley and buried at generally wella; ytelds prohably vary
% Nhalldﬁ‘ depth beneath younger depending on character of
& al luvium; compoaed mainly of debria deposita and may b seversl:
E derlved from bordering conaolidated hundred gpm of more
:' Fleiatocens Dlder O—peveral rock areae; detrital constituents
5| and older(?) alluvium | thousand(?) wmay be somewhat altered from their
o veiginal character at time of
g depogiticn; alteration of uplt may
F'a fnciude decrease in transmissivity
E canged by cementation; unit thinneat
in uplaﬁd aredas and thickest beneath
valley Lroughs; mantles conselidated
rack; probably present nearly every-—
‘whers bencath younger alluvium
& Mainly limestone and dolotire; unit Tramsmits water through fracture
% Trinasic may contaln miner atrata of noocar— and solution cavities; intef- )
% to Carbomate | 0-neveral bonate rocks; atructurally deformed; busin subgurface flow may
= [Middle rockad! thousand general extent shown o plate 13 oceur through these cc.mdu:l.l:s';
7 | Cambrian unit probahly ocours cxtensively unlt untested by wells; yiclds | .
o ‘ beneath valley—fi1l doposits water }:o eprings and perennial
g . atreams
o .
é Tgnecos, metsmorphic, and sedimentary Unit generally unteated by wella;
# tocks; igneous reocks are mainly yielda minor amounts of water
o E volcanice including basalt and Lo springs; mEght yield amall
g 5 ignimbrité: gome small intruaives . amcunts of water to wells
E Tertiary 3 alac preeent, mainly in northern locally from fracture zonesa;
g o g Nun— Butte Valley; metamerphic rocks are coneldered poorest water=
4 | late Pre- carbonate —_ mainly argillite and quarctzite; yielding unft in are'a I
& Cambtian cocka?/ scdimentary tocka include sandstone,
? siltstons, and shale; all tack types
E have been mtructurally deforemed;
general extent of unit shown on
plate 1

1. Carhonate and nomcarbénate vocks may be Interbedded and are not discrete geologic time unita.
2., Syntheaized from various teporte, as credited on plate 1.



VALLEY-FILL RESERVOIR ..

Extent. and Boundaries . BT

B o R Y |

The valleyufill reservoir la farmed by thé, older and ‘jj":
younger alluV1um, which; extends cantinuously from the souLh
end to.the,north end.ofiButte Valley, as showh on. plate 1,
HDWEVEP:zthe topographic divide. between’ the northern and

the Eround—water le1de, Therefore, the. vallewaill PP%EPVOiP
in northern Butte: Valley»is considered contiguous to but

separate, from thexreservoir in, southern Butte Valley. Thé - ..
grounduwater divide which could become tran81ent if substantlal

Gty ar

bR

betWEen the tWD éreaa P , U = -fPh““

|. r LR

The . sidea ofrthe vallay fill reserv01rnare formed bY ‘the ,
consolidated racks, where they are present. . The westarn ‘Bide .
of northern Butte Valley locally is valley fill, which extends -
continuously into Ruby Valley., The alluvium at the riorth end
of the valley extends continuously beneath the topographic
divide into Clover Valley, but the divide area probably 1s
underlalin at shallow depth by consolidated rocks.

Oecurrence and Movement of Ground Water

The known depth below land surface to the zone of saturatlion
In the valley-f111 reservoir ranges from about land surface 1n
spring areas to about 150 feet in well 20/61-6d1l. Throughout
most of the area, shallow depths to water exlst near the valley
floors and penerally increase toward the mountains, Exceptions
to this generallty ocecur in the northern part of southern Butte
Valley and the southevn part of northern Butte Valley where

springs discharge from the alluvium at altitudes above the valley

floor. This oeccurrence and the north-trending alinement of

the springs strongly suggest structural control of the spring
orifices. Westward ground-water flow toward the valley floor

1s being impeded hy decreased permeability, causing the spring
discharge. The movement in northern Butte Valley ls generally
toward the playa in the northwestern part of the valley. Water-
level altitudes indicate that subsurface flow continues westward
to Ruby Valley beneath the alluvial divide. (See section,
"Subsurface outflow to adjacent valleys,")

In southern Butte Valley, ground water in the valley-£fill
reservolr moves toward the playa in the southern part of the
valley where the depth to water is at least 50 feet (water-level
altitude about 6,100 feet), Whether the sparse phreatophytes
in the playa area consume sufficient ground water to keep the
water level depressed to this depth is not known, The possibility
of leakage into the underlying carbonate rocks and outflow to
adjacent valleys ia discussed in the section, "Subsurface outflow
to adjacent valleys,” . il



: CAREOJ&&AEEﬁROCKf} RESERVOIR

Carbonate rocks 1oca11y may form A atcrage and transmission
medium for ground watar when fracture ayatams are enlarged by
percolating waters that’ form aolutian cavitles.'- Carbonate rocks,
as shown on, plate 1; make up & donsiderdable part of the' exposed,
and probably also the buried, tonsolidated-rocks of  the area.
Structural deformation of theaa rocks is intense and wldespread.’
Field. examination Df axpoaed formation diacloaad~that‘apma of

the carbonate rocks are riddled: by golution cavities. Iimestone

collapse breccias were also observed in the carbonate rock areas.

Aspuming that these characteristics are alac comion in the sub-

surface, the carbonate rocks of the area dré prcbably capabla'

of containing and’ tranamitting appreciable quantlties of water._
No known water wells have been drillied Vary deeply into

the ecarbonate rocks of ‘the area; therefara, thalr water-yialding

capabilitiea remain untaatad '

12.
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INFLOW TO THE VALLEY-FILL RESERVOIR

Precipitation

The general climate of east-central Nevada 1s arid to
semiarid., The valley floors are arid and most precipitation
falls on the surrounding mountains. The higher peaks are
occagionally wet enough to be considered subhumid. Although
no weather-recording stations are in Butte Valley, several
are in nearby areas (fig. 2).

Precipltation iz the source of virtually all water entering
the hydrologic system of the report area. Throughout the area
annual precipitation probably ranges from about inches on the
valley floor to more than 20 lnches on the tops of higher
mountains. Thls assumption is based on selected recorded data
for adjacent areas (table 3}, the area's topographic character-
istics, and a precipitation map of Nevada (Hardman, 1965).

Some precipitation occurs as rain, but much of 1t falls as snow
during the winter and early spring, particularly at higher
altitudes. Moat regional precipitation occurs during late autumn,
winter, and spring, as shown by data in table 4. Regilonal
precipitation is generally lowest and least expected during

the summer, However, high intensity loecal thundershowers

oceur unpredictably during the summer,

13.
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Table 4.--Average wonthly and apnual precipitation,

in-inches, at selected spations

/From published records of the U,S. Weather Bureau/

1/

Siarion=

' : '. o i

Jan. Feb. Mar.iApr. Mﬂy June July Aug. Sept.!ﬂﬂt. Nuv.gDec.fAnnual
1 .

Ply Almpost | 63| 581 .09 1. m. .36;' T8 L5650 671 .'65} :59° 6-‘3!- 834

Jiges 51.12;1.9551.,199.4 1510 .8 ) 52 R 4‘1 (23] 12.10

Rimberly il.aoil.asgm_.s?iz.zaal.m; 67! .es_él.ga | .695 g8 52 1810 13.24

MeGL11 .m.f .31! 181,03 [1.15 .661! .sa% 96 .62 T”! .63; .781 8,93

Ruby Lake ,1 a9 1 24I1 Hl 1.24 --i;m? ‘SSE .sai £53 .5{3; ;81 ijl.:zcril.55 12,40

Puth * 75%1 302 .32%1 25 .?721&24% .50% '88 i'. .76: 45 31.0151".02;_10.-7:5

Schellbourne ! .98 1. mlz 303.39‘@1.44?.'54'2’ 1! ool .?’3! ;56 .73 Le71n20
Pass o E ; | ; §. E- g , ( ; 'é  7 : ;n i S

1. See table 3 end figure 2 for sration locations snd period of recoud.
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Surface Water o

By. D. 0. Moore

oo General Conditions

Northern and-southern Butte Valleys are topographically
closed basins and have no well-defined axial stream channels
on thelr valley floors. Most of the runoff derived in the
mountain blocks drain to the-valley floora 1n ephemeral .
channels, Only five significant perennial streams .occur.in the
area: Snow, Taylor Canyon, and Paris Creeks on the west flank
of the Cherry Creek Range, and two small unnamed creeks, one
each in northern and southern Butte Valleys, are apringfed
during low-flow periods. The unnamed creck of northern Butte
Valley collects springflow in the western part of T. 27 N.,
R. 62 E,, and that of southern Butte Valley 1n the gputhwestern
part of T. 19 N., R. 62 E,, also probably flows perennially
from springflow,

In addition to streamflow from the mountain bloeks,
occasional flow may occur locally oh the alluvial fans and
lowlands in response to heavy precipitation from thunderstorms.
Generally, this type of streamflow is so erratic 1n frequency
and duration that it has 1ittle valie to econcmlc development,

No records of streamflow have been obtained on the streams
in Butte Valley. For the purpose of this study, miscellaneous
discharge measurements were made on Snow, Taylor Canyon, and
Paris Creeks. Estimates of flow were also made for the two
unnhamed creeks. The data obtained are ghown in table 5.

Streamflow in Butte Valley i3 variable with respect to
the time of the year and from year to year., As there 18 no
record of gaged streamflow in the area, records of a nearby
gaged stream were used to show the variabillity of streamflow.
This stream, Overland Creek near Ruby Valley (not shown on pl. 1),
which is to the northwest of Butte Valley, is assumed to have

. the same general flow characteristics as the streamflow 1n Butte

Valley. The graph in Figure 3 shows the annual streamflow
pattern for Overland Creek at the gaging station. The monthly
plot points are shown as a percentage of the average annual
gtreamilow. The middle lines of the graphs represent the
median distribution of the monthly mean discharge for each
month; that is, for each month, 50 percent of the monthly flows
of record were less than and 50 percent were more than

17.



Table 5--*;E§§39tangoﬁs discharge of perennial styeams
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PERCENT OF MEAN ANNUAL DISCHARGE
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Figure 3.—Monthly discharge in percent of mean annual discharge of Ovarland Creek near Ruby Vallay, Nevada (1960-65).




the- proportlanal amount shown.by .the graph.. . The upper.line of _
the graph; the upper quartile, represents a plot of the propor—
tional monthly flow for which only 25 percent of the monthly
flows of record were higher than-and 75 percent were. less-than
the proportions -indlcated, The lower line of the graph the
lower quartile represents a plot of the- monthly proportion of
annual flow for which 75 percent of the: monthly flows of record
were greater than and 25 percent were less than the proportiOH
indicated, It can be noted. from figure. 3:thet the annualk: -
hydrograph of flow for Overland.Creek - reflects a dominant
influence of gnowmelt runoff, This 18 alzo assumed true. for
streams in Butte Valley. : o C e UL T

Eatlmated Average Annual Runmff

The amount - of runoff:that- PE&ChESfthE alluvial fans from
the mountain blocks cannot be computed dlrectly because of a
scarcity of available streamflow-data. Methods have been
devised recently to-eastimate runoff.in Nevada,.particularly.-
for application to areas where few or no streamflow’ records
are available., Thesé methods were degeribed in -detall by
Moore (1968). Using the drainage areas-supplying the natural
flow to streams where gaging stations” had ‘been or are operated,
recorded runoff. la prorated. by altitude-zones, {1, Q00=foot. ... -
intervals) with due regard to the prapartional areas of the-
several zones and with increasing,. unit values of runoff for
increasing altitudes, As the différent .physical characteristics
such as vegetation, geology, types of soil, and amounts of
precipltation .vary locally withln large -areas, the runoff. for ..
each. altitude increment is adjusted accordingly. The adjustment
of the runoff coefficients Ffor local conditions are based on
meagsurements of streamflow and channel geometry.

The estlmafed average annual runoff in, Butte Valley,

summarized in table 6, totals about.12,000 acre-feet per year.'u

The runoff is not evenly distributed throughout the: valley.

It is estimated that about 80 percent occurs In the mountalns

on the eastern side and the’ remainderpan the western ‘gide.., On

the eastern slde, that part of the Cherry Creek Range north af

the road between Cherry Creek and Butte Valley, though compriding.
less. than 30 percent of the total punoff area, ylelds about 50,
percent of the total runoff, S SR

gGround-Water Recharge

Ground-water recharge in the Butte Valley ares is derlved
mainly from precipitation within the area. A method described
by Eakin and- others (1951, p. T79-81) 1s used to estimate
recharge in this report, The method assumes that a percentage

" 20.
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of the average annual precipltation recharges the ground -water
resepvolr, . Hardman (1965) showed that in gross aspect the

average annual precipitation in Nevada is related clogely to
altitude and that it can be estimated with a reasonable degree

of accuracy by -assigning precipitation rates. to various altitude
zones, Estimates of recharge aré shown in table 7. The: estimated
average annual precipitation on Butte Valley is about 560,000
acre-feet, and the estimated average annual recharge I8 about -
19,000 -acre-feet. Thus, about 3.4 percent of the total precipi-
gation i§ computed to reach the ground-water reservoir, '

Q'Mﬁchjof the recharge probably occurs by seepage Iosafés

" the ‘Btreams .cross the alluvial fans; however, the estimated

mean. annual runoff at the valley flll-consolidated rock contact
of 12,000 acre-feet is considerably leass than the estimated
average annual recharge of 19,000 acre-feet. Much of the
recharge reaching the valley floor may occur in the mountains

by infiltration of precipitation and runoff into the carbonate
rocks. The highly transmissive and structurally deformed
character of the carbonate rocks can strongly affect the .
magnitude and direction of ground-water flow through these.
rocks. Therefore, the recharge boundaries, arbitrarily chosen.,
to be coincident to surficial dralnage boundaries for the - _
compilation of: table;T, may not be correct.. However, because

of the reconnalssance nature of the study and the lack of
conclusive data that would permit a more acecurate determination
of recharge boundary’ locations, the surficisgl drainage” boundaries
weré utilized for computation -purposes. -Some of the recharge

in the,mountains of southern Butte Valley may actually be moving
ag underflow through. the ecarbonate rocks to northern Butte Valley
or to .adjacent valleys. - - ‘ e e L '

1}
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OUTFLOW FROM THE VALLEY-FILL RESERVOIR =

Irrlgatlon Tee

Farming in the valley Lls’ mamnly restrlcted ‘to a2 small
amount of irrigation of alfalfa and native pasture. Growinge
season length iz one of the main factors that has’ influenced
agricultural development of the valley. Temperatire data,
useful in determining and predicting the growing season
length, are unavailable for Butte. ‘Valley- prop@r.

Temperature data are recorded st a few nearby stations
outside the report area, as shown in figure 2, - Since 1049,
the U,S5. Weather Bureau has published freeze data for many
of their temperature-recording stations; these data, for-five
stations in adjacent areas are summarized in table 8. Because:
k1lling frosts vary with the type of crop, temperatures of 7
32°F, 28°F, and 24°F are used to determine the number of days-
between the last spring minimum (prior to July ‘1) and the flrst
a1l minimum (after July 1). The temperature stations at Ely '
Airport and Ruby Lake are on or hear the floors . of theis _
respective valleva, and their altltudes are’ similar, to fhose
of the actual and potential agricultural areas’ of Butte VallEY~
However, their respective growing seasons are somewhat dissimilar
(table B). Tne length of growing season on the floor of Butte
Valley may be between those of the Ely Alrport and Ruby. Lake .
temperature stations, This, the growing season for crops:
experlencing a kllling frost of 28°F would probably average .
betwzen 104 and 130 days, :based on data collected -between . 1950
and 1966 (table 8). In any event, a somewhat shorter growing
season would be expected on the valley fleor than on the alluvial
slopes- because of the tendency for cooler air to accumilaté at
lower altitudes in most closed or partially cloaed Nevada valleys.

Irrigation of alfalfa and native pasture hap bcen llmited
in part to diversion of perennial streams and springs and- in part
by natural subirrigation in areas of shallow ground water. The
springfed streams and the shallow depth of ground water in -
irrigated areas complicates a clear-cut separation of surface-
water and ground-water sources. Nevertheless,. rough estimates
have been made as to source of supply. Table g:shows .the
estimated consumptlve use. of stream, spfing, and. Shallow ground

. water in the valley.

Evapotranspiration

Evapotranspiration frow .the valley-fill reservoir is greatest
in the northern half of southern Butte Valley and in the southern
half of northern Butte Valley (pl. 1). These areas are not at the
lowest altitudes of thelr respective valley segments; rather, they

ol
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Table S.--Egfimared consurption of watex by

L5 2TF irrigated and gublrvisated czops | - .ot
Py, e e o _

L T 4 - T
P "::\ B2 ) ;1 :._.‘r
- . T Escinated consumpeive use |
A w7 L Approximate Estlmdted © - (acre-feet . pex year) l
: . Vo7 larea- raie © -i; Diversion. . Shaliow f
Ranch Ton i iCpen Cdrvizated (feet'per!' of streaus giround !
- R R IS R ‘yeax) . and springs wﬂtet@ﬂﬂ;@qtal f

Fealy Ranch -

Do.
Do,

Rancih {(owmner

C:o 0 2 NORTHEDN: BUTTE VATIEY: .

",
=

ADfalfa s . 70100

s TR R 60,

Native pasture (640

140

-

Ly
RECR

3

S IaTBe2000 L

b 32¢

[~2

120 L e

- 200

640

140

P

. 120

Stratton. Ranch

<A1 fal fa 3 .
- Native pasture

30

Credgted vheat grasg

a0

780

“Totali ;o

. k2D
780

unknowny - g K
Total = L ang ‘ 710 ©- 390 1,100
Paris Ranch ‘Alfalia. . 150- a:2 .- 300 . -- 300
-— 30

1,020

1.

Ca

a.’

cuttings per year.

-

by ‘Bupply wostly Ffrom aprings.

St

e R

e - b

BEPthfto'wﬁtér'ﬁeﬁeraliy'lﬁﬂa than

[ . .

1.

| B

.

o,
-+

= ) v

P

1,200

feat.

Supplemented by 'diversion of ndw.Creek vhen it is- Zlowing, -

“

' Alfalfa use-estifidted at I foot pev cutting;- alfalfa- reportedly yleldg~two
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. 'plate ‘1. Their discharges Tange frém seeps of less than 1 gpm ,f‘ f??-é
_(gallcm per minute) to about 400 gpm’ (uprlng 28/61 11d) C .

‘maintain the low. {lows of Paris, Taylor. Canyon, and Snow. Ureek

v Lo - e D A . Poat o

straddle the topographlc djvlde between ‘the. tWD aréas and are, BN
the places where most spring discharge and the shalloweut depths Dl
Lo ground water generally ogeur. S S

. Evapotranaeration occur cehiefly by phreatophyte conqumption
and bmme evaporation from free water. surfaces, (reasewood,
rabbitbrush, and native meadowgrass. are the most prevalent

.phreatophyteu, areally; however, cottonwomd treesj wild rose,
‘willows, and rushes occasionally occur apound springs ‘and B
~perennial stream channels. . A few small storage reservolrs, pondd,
‘and perennlal springfed stréams loge watép: by evaperatian.

Average -annual evaporation rate of free water surfaces in the

valley iz about 45 inches (Kohler and others, 1959, pl. 2). The
estimated evapotransplratlon of ground water in. nonirrlgated
axeas 18 shown in table 10. :

Qrings

gpr}nga discharge irmm both the valley 111 and the CDﬂuDll-
dated: rocka. . A summary of springs visifted durding this anegti-j
gation 1s shown in table 11, Those digcharging from the valley

fill.are genérally north of Paris Creek in southern Butte Valley

and south of West Bubtes .in nerthern Butte: Va]leyj ags shown on . .

o Springs also discharge from bhoth the cafbanate and noncar-

bonate rocks. Those visited during the course off this investi-;
gation are shown on plate 1., Noncarbonate-rocks aprings viwited
. .have-discharges ranging from less-than 5 gpm to about 50 gpm..
- Mest of .the discharge is dissipated by evapotrcnppifdtion ot

reihfiltration newr the discharge area. ' However, nurietous Ll
small springs occur in the southwestern part of T..19 N., R. 62 E.,‘-*
and maintained a small, generally perennial mtream, this stream

was obgerved near. its- lower extremity, -and its [low was estimabed

at 0.1 cfs (table 5 and pl. 1). A number of springs issue from-

the alluvium in the northwestern part of T. 27 N., R. 62.F.  An

estimate of about 2 c¢fs (cubic feet per ¢ econu) was made in the - L oe%

unnamed ereek that drains their compoolte flow (table b5 and pl, 1).Lﬁ,uhﬁl
The larger springs in the carbonate rocks probably are ?those thap L

- Because springflow ig diverted to crop uge. (?able 3) or lq'.  f__{ji
accounted for as phreatophyte discharge (table 10), no attempt was " ", -
made Lo measure the 4ischavge of many. of the springs. .

27,
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Table 1C.--Estimated average -annual evapotzangnivation of

oround water In nonirvigaiad areas

F

Phreatophyie or

ﬁpprkximétg Depth to

Eatimated water

Estimated grournd-
warer discharge

area - water range use rate :
type of -dischavge (acres) {feet) (feet per year) (acre-feet per yeai)
" NORTHERN BUTTE VALLEY
Evaporation from 1C - 3.5 35
potids, reései- ;
volrs, and N
atreans '
Moatly meadow 1,405 2-5 0.75 1,600
orass
- Do 4,000 0-10 .5 2,003
fabbitbrush-and - - 13,000 10=35 - 0,2 2,600
' greasewood
Greaseuood - 13,000 30-50+ D.1 1:339‘
Total (rounded) 31,400 ) 6,900
- SOUTHERN BUTTE VALLEY
Evaporation “rom 140 - 3.5 35
pouds, reser-
voirs, and
stirpams
Saltgrass 0,400 0-10 0.5 £,700
Rabbitbrush and 22,500 10-35 0.2 4,40G
Ereagsewood
Greasewood - 14,0600 30504 | 1,260
Total (rounded) 45,400 11,062
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Table 11.-=Pecords of selected gpxinge

‘Use: D, demestie; I, irrvigatlon;
5, stock; U, unused

Lo

..H*‘- o w-. ' T . Estiﬁatéd.f : T ' o
Sprin%l ) o J“ S : ,A__j'}f iﬁis?hargg=' S Tﬁfperatgre‘ ‘
nunberd/ Hatne and (?K) Dwney ‘. ‘“(gpm) Use ( EJ (9]
19/60-6b1  Uhalde mamch e I Y e =
15/62=9¢l  Guleh Spring _ ‘ -15*26 u “ -- ==
19/62-32e) - Sumniie Springs <23 i) e -
20/60-33¢l Thirty mile Spring = Uhalde Ranch £3-50 D,I,8 43 h Q_
2?/62-21&1 Wine IMile Spring ;10: 8 51' : 11. ;
26}62-15;1' Stratton Spriné -'Pafis Ranch 250 1,8 5? S 14
26/62-£éd1‘ Owens Springe - Paris Raoch - - 50-10C I, . ‘50 iG
27f52433cl Twin Springs _ 1025 8 57 "..iﬁ; ‘ r
ZBYGIQZQi‘ “fmilici Gpring. R S ;50 | 8 .52 H 14.
©25/61-11d1 * Healy Danch SR o 630 - I,5 - - ]
28/61-2641 - - o <5 5 56 13
25/62~Scl — .. o s s 1
20/62-23d1 - 350+ s -

1. Chemical analyses available showm in table L3 for ail springs except

19/60-4bY, 19/62-%l, and 19/62-32c1,

g .29,
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f-~’Subéuﬁfacen0utfloW'tohAdjhcéntuVallegB

‘Ground water movitg- northward in northern Butte Valley.
is consumed ‘principally by. evapotranspiration; the residual
flowsvwestward -to: Ruby Valley mainly through older alluvium.
Some outflow. may ‘also occur..through the underlying carbonate
rocks . -Underf¥ow -can be computed by means of & form of -Darcy's -
1E_W <. :.-,....‘_:._“ f R . . S B - "‘ o .- .

) . L. A s L . .
T 0 T VA T T ' S

in-which @ is:thHe “quantity -of flow, In acre-feet per yeary .. .

T iz the coefficient of transmissibility,tin gallong per day -

Per foot:; I is the hydraulic gradient, in feet per mile; W is

-

the efféctIve Wwidth of ‘the underfiow:section, 4in miles; and
0.00112is a factor for converting galllons per day to acre=feet
per‘y@ﬁf. T R ‘ . R ‘
"@he“efTECtivéLwidth'&loﬁg:the-alluviﬁlﬁdivide between
northern Butte Valley and Ruby Valley probably is about 2 miles.

" The coefficient of transmissibility of the older alluvium 18

assuned “to he .50 ;000 “gallons: per day perifoot... The hydraunlic

.gradient , ‘hasedion:wellst30/62-18¢1 and 30/61-7dl" (water-level

altitudes 5,935.and 5;895:feet, respectively), is 40 feet in:

5.5 miles, or-aboit T:feet per -mile, .. The ‘estimated oubflow) .

using therabove lequation.and foregolng wvalues, 1s.computed .to

~beabout BO0 acre=feet per.year.

N
N

) : Pumpage
-'..'"‘ : g

A1l wells drilled in the report-area are used for domestic.
or stockwatering purposes. Only about 106 wells were known to be
in use in 1967: these are listed in table 15. In northern butte
Valley, 200 head of cattle each using about 15 gpd (gallons of
water per day) would consume about 3 ascre-feet per year; D people,
uging about 100 gpd, would consume about 0.5 acre-foot per year;
total domestic and stock consumption in that valley probably is
less than 10 acre-feet per year., In gouthern Butte Valley,

7,000 sheep esach using about 2 gpd would consume about 15 acre-
feet per year; 500 cattle, about 7 acre-feet; and 25 people,

_ about 2.5 acre-feet; total domestic and stock consumptlon in

that valley probably is about 25 acre-feet per year. Therefore,
total domestic and stock consuwmption in RPutte Valley probably

1s lees than 35 scve-feet per year.
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‘GROUND-WATER BUDGET FOR NEAR<NATURAL CONDITIONS

Over ‘the dong ferm 'and for: natural,; conditions, recharge to
and discharge from an area.are.equal,. provided that - (1). the,
er gystem is in-a atate of.- naturdl BQuilibPiumj and .
(2) the . long-term ¢limatic regimen remaing neerly conetant
A ground-water budgét for .the state of nature expresses
totael qguantity of water flowing in the =
Accordingly, the purpose of preparing a budget
1s to compare the estimates of recharge and discharge for each-
valley, to deftermine the magnitude of the difference between Co

i and- to select .a reconnaiassnce value - that mav TeasoN-
ably represent both recharge and diechargeg o : Cow

ground-wat

conditions.

eatimates,.

PBecause :0f the emall development 1n Butte Valley, nedr-
natural equilibrium conditions are assumed to-prevaill., - Table
12 summarizes the several estimates of recharge end“diecharge‘?n
e preceding sectione of the report, shows the water
chileved, and . the, reeenneiesanoe Valueyselectedaﬁpr

T

made in th
balarnces &
bobkh frecha

The table a]eo showe that in northern andimouthern Butte
;000 acre-feet
which -are significant .parts of the total guantities involved.
However, for Butte Valley.as.a whole, bhe imbalance.is only about.
10 percent of the total-recharge or discharge, ..
could be caused by regional intervalley flow. through'the carbonate
by errorz in the assumpbions made in deriving the
Becauge of these uncertain-
reconnalssance values geélected for both rechdrge and

are taken as the. average of the two valuen,n.

alley The

rocks, or
eabimates
tiea, the
dis charge

rge and dxscharge

imbalances are 4,800 and :

of recharge and dis charge.

system under. equilibrlum 3

The lmbalancee

L

reepectiveiys




Table 12.~~Preliminary sround-vater budget oy near-natural conditions

(A1l estimates in acre-feet per year)

i f T T VNb?':t:'i{é*":n Southern “Butte
' ‘Butte -. - Burte  Valley
R T valley . Valley . total.
Budget elements . {1 oo (2) g£}+(3) .
RRECHATGE: . A . . :
' Trow precipitation (table 7) « 4 « 4 o - ?;900 © 15,000 19,@90
 Subsuriace inflow.-- T Lo Pate
. Total (rowsded): (1) 3,860 7. 15,000 19,000
DISCHARGE: o S | | B
Irrizavion-uae (tablelﬂji/';;,‘; ... $80 .og6o . L. 1y500-
Evapotransplration (tabié 10)%f5;, . 6,900 113059 C 2 155000
Subsuzface outflow (p.:BO) A o - B00+
Pumpare (.30 )Y 0 0 p o d e a s e i .25 . 35
| Toral (voundedl: (2) » o s » » - 5,700 . 12,000 ., 21,000, .
TMBALANGE: - (1) = (2) & v 2'e 3w e o o o =4,850 3,000 2,060
DEGOIMALSSANCE VALUE SELECTED | e
TOR RECHARGE: AND DISCHADGE o ie o ' +.a:s 5,300 14,060 .. - 20,000 -

1. TIncludes éstimated ground-water discharge only 'from springs and-

shallow vater table; excludes stream. divevsions,

. . . ' '.- . ) -
2, Rvapotranspiration in nonlrrigated areas includes discharge Crom

springs and shallow water table.

R



CHEMICAL GQUALITY OF WATER

General Characteristics

: &
Analytical PE?UltS for 21 water zamples collected during

the study are shown in table 13. The water analyses for this
.report -are somewhat areally biased, because water-quality
sampling was generally restricted to local areas of development.
Moreover, most water sampled was from comparatively shallow
aqulierb3 however, deeper aquifers or other locations may contaln
water ol con51derab1y ‘different quality,

_ The di;solved $Ollda content of water ig 1ndicated in a
general way by the meazsurement of specific conductance. The
dissolved-aolids content,. in ppm (parts per million), commonly
equals about two- thlrds the specific conductance (micromhm“
per centimeter at 25°C; abbreviated, micromhos). Specific
conductance of qampied Water in the area ranges from 200 to
629 micromhos; therefore, dissolved-solids content prohably
ranges from about 130 to more tharn. 400 mg/l '(milligrams per

lit@r, which1is about equal 0 pdrts per million, sea fooitnote
1, table 13). .

The analytical reaults of table 13 permit the following
generalizations about -the chemical quality of water in the area:
with ‘régard to the dissolved-solids content, water 'quality is
¢xceptionally good compared to many areas of Nevada; variabillty
in overall water qualivy apparently is not systematically- related
to geographical location; however, the analysis eof water. from
well 21/61-6cl suggests by the higher dissolved-solids, sodium,
and chloride content that a slight degradation of quality may
be occuriing near the topographically low part of ﬂouthern
Bufte Valley. As expected, the general qua13ty of surface
water 1g gomewhat better than the general quality of spring and
.well water., Water sampled ranges from moderately hard to very
hard and chemically does not appear to be affected by its
promlmity po areas of hedv1est evapatransplrab¢on

‘Unverified reports of deterioration of ground-water quality

soclated with high pumping rates and (or) prolonged periods
of pumping were filed with the Bureau of. Land Management by
local ranchers in 1959 and 1960, These reports are part of
records involving a decision in 1960 regarding applications
for homesteads under the Depart Land Act. However, this
present reconnaissance did not allow testing to determine the
effects of high pumprng rates and prolouged pumping on water
guality.

33.
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Table 13,——Tartial chamical analyses of wacer from wells, springs, and ATUoadw

[Flold-atfiee analyaes LY Tha DR, Giologieal Survey

MIT i grams par LLer (uppes muvher] sl

Lmil 1 Tagnlvalunta pae 1lbee (Tower nomber)ds, Apeciflc Paarors atfwetiog-wultabilily for irrigation®/

Sanl inm conduct-
{Na) WA H pH
Tom— Mag- plua Hard- (mieros [lah. Sediom Reaidual
par— Col=  ae— palan- RBlonrs Bul= Ohlo- aess whoe per deter- adcorption Al [
Datwh ature  oiom Alum HiTm handte  Tale ride Hp cm at mica- Salinity Tatio Sodiun cHrhimats
rocacion Aaanplad °F "G (CA) (Mg} 3/ HoO N s0,) (L) Cally 250 tion} hazard (LAR) hoazard {RaC}
WRI1S
11/61-ted Y=i2=liy == = &5 1.3 53 112 47 13aH 2D A20 RO Med fum 1.5 Low Flonany
L S R IR - PR 1 454
22/61-6cl 10- 5-65 4B 9 18 L& 15 1s4 J2 11 242 .298 §.2 Hedfum ) Tinw 3(0.00)
1.40 L.46 0,64 2.52  0.587 0.3 .85 )
13f61-vd) Y=Zl-h% 47 B 25 0 7 m =8 11 1ab 73 G.h Hedium 1.3 Low 5(.1L)
1,25 l.b3 1.0 LM ofsE 0N 2.R8
24/ul-lacl m2Zaf3 56 13 37 9 3R 154 & 58 210 254 B.1 Medium 1.0 Low E(0.001
1.8% 2.3F 1.4 .61 1,33 L&k 4,00
25/62-1701 H-lt-67 54 12 51 18 12 240 M 7.9 203 410 &.0 Hediwm A Low s{0. 00
P T W R T3 .93 0420 0,2% 4,06
Of6a-22al  H=13-A7 -— — 44 13 3.0 2E2 8.6 b2 154 a5 2.3 Medium ! Tow 2.0
2.20 1,48 0,35 J.64 0.2 0.1z 3.68
SPRINGR
L RU-33d1 B-15-RT AR & FL I \L] 124 8.7 6.9 &6 230 7.7 Luw 7 Low 5{.91)
1230 L4 (.6E 03 6,18 0.9 1,72
22/62-21d1 &-21-67 51 10 =1L Y 1z a1 24 1h 171 430 7.0 Mol [1um .7 Liser R{.02)
2089 0083 0,497 Todd HLHL 0045 q.42
Infdze-lsel  Ha1B-67 37 T4 40 19 T4 208 14 6.5 178 330 8.0 Medium .2 T.ow (0,001
2.00 1.58 0.3 5341 0429 0.l J.56
TB/62-33d1 F18-67 a0 Lo b 19 LT} 2z 12 -2 182 350 4.0 Mk Lo .3 Low 40,000
2.1 156 0.39 161 2.2 017 3.6
a IU/62-1301  E-19-67 wm mw W 21 i.n 233 13 .9 196 560 8.2 Medium L Low 2{n.00)
.20 L7 Q.13 3600 0,27 0,14 3,27
a IB/Gl-dl  8-19-67 i 14 He 17 10 199 21 7.2 173 350 7.4 Medium N Tak {0, 00)
2.10 1.3 0,44 5,26 0444 0,20 346
# 78/61-1141 8-19-6% -- -— A7 1h - 11 183 14 7.u 157 330 #4.0 Mediam b Low (0.0}
LoB% 129 0.4y i.00 0 0.4 n.a2 314
a lﬂjlﬁi.—zﬁdl 4-1%-67 N6 13 k) 1 1] 195 6 10 177 360 4.1 Hedium D1 Tanw (0,00}
1.9% 1.539  0.4% 20 0.5 Q.28 3.54 . .
a 2H{62-001 f=f0-57 — — 53 27 2L iz 30 4.0 268 iy 7.4 HMied L -8 Lewy 3(.07)
.14 2,723 0,83 L.4b4 0.6 0.24 5.37
u PR 6222341 8-L9-6Y &7 1% hi 24 21 28R 62 1% 70 540 8.0 Hedivm -] Law 50000
1.0 2200 LHn L0730 1.1% 0 0.78 530
STHEARS
tmmamed ercek B-Li-b7 45 18 KR 4 178 19 17 130 340 7.9 Med lum .9 Law (.40
19/62-30b1 1.95 0.6 1.06& 2,92 oA 0.3 2.60
PFaris Lreek  1l0= S5-R5% 5010 7 23 12 158 24 5.4 Llar 1849 4.4 Medium -4 Tanw 8Q.0n)
2hf62-11 1,05 1.89%  0.53 2,39  0.50 0 0.153 2,94
Sowew Creek 10~ 5-65 5L L0 i it 4.7 134 13 4.8 10 204 8.1 Lrwr N7 Low S{u.on
R6/57-35 Loas bhy i 107 N.37 0 0.14 2.70
Unnamed crwh 4-19=57 70 21 24 20 8.5 lrL 11 4.2 141 190 H.Z Midl Lum Y3 Low, 5£0.00}
PRFER T 1.2 l.e2 0.3 2,80 0.2t 2.42
Taylor Creek LO- 5-6% 54 12 25 15 13 146 2h 6.8 125 238 8.2 Low 5 Tasw ]{0.00%
H R7/ER-12 1A% LS NGB 1.3 D.5 0 0.19 2,50

1. Milligroms per lizwe wamd mil1[equlvalenie per liter are metric units of meascrs thac are virtually idescical oo pa¥ta pef willlon snd equivelents per
million, respeecivaly, for all wsalsary liwving o zpecific conductance loss than about 14,000 omieromhod.  Thie SeCrilc apsben of weaxursment (o recefving
increoaed dae thioughout $he Moiled S1ates becyuse 'of 1tao value as an :Ln:cxpm:ionnl torm of sefcacitic combtnmfvatlon. Theralore, the 1,5, Gealogleal
Survey recently ‘haa adoptad cha aystes Lod repoetIng »11 water-gualicy datas

1. Balipity hazard is based on specific conductance (in micromhos) ac followar low, 0-290: medium, 251=7903% high, ?31s2,750; uery hliph, *2,250, Sodlum—
) sdvorption catio {HAK) providea an indicatiun of whal effeci wn [rrigstion water will have on coll-drainage charoeteriatica. SAR ia calenlatwd ma
tallowa, walug mi11Mequivylents per liter: SAR = Ha/ V(o + Mg)/Z. Sedlym Buwsrd ja based un own aupfrjos] relation between salinity hazacd aod
podimm—adaorpolon vacie, Reslduxl sodiom carbonate [expreasced in millicquivalents par Licer) fa tentulluely related to puitability for irrigation
as Follows: safe (8}, O-1.15; sargloal (M}, 1.76-2,50; wn=uitable (UJ, »2.500. The several taccora aliould be waed ws general Ind{cxloes omly,
because the sulcabilicy of & walwe Tar Irrigation also depends on elimote, eype ot aoil, draloagw chnracisecinticy, plant type, snd mmount of water
applicd. Thedn and olher sepeces of water quality for irrigation are diacussed hy Lha W.5. Axtin/1y Leberatory Staff {1954).

3., <Computed as the ol Lguivalent—per-liter difference borwoen che decotuluwd nepaddye and poxdt lyw {omg; expressed as sodium, Computation agcumes that
concencratlonh af undefwrmined lomy-—espocially nitrate--are small. ' '

4. AL carbimate (C0y) values O mg/l excepe;  23/61-7dl, 9 mgfl (0.30 meq/Lly; 2h/hdrlZaly 2 og/l (0.07 wy/1); 25/62-21, 7 mg/L (0,25 meq/L).

2. In porthera Buttm Vwllwy, T% not Tontnelwd, in scuthern sutte valley.



Suitability of Weter for. Varioue Uses

LR

‘Pactors effecting the‘uuitebility ef Butte Valley waters

-for egrlculture are shown in table 13. The factors are based

on conaslderation_ of eeVeral of - the chemical. characterietics
that were determined for the sampled waters. Tho pregsence of
boron, which was nob, determined in the analyses, 1s also an
ilmportant factor that determines suitability ‘of water for
agriculture,  -Boron, which is necesgsary in small quantities
for nealthy plant grewth is toxie to.plants when present in -

water in quantitiee only elightly exceeding the deeireble
amount JEEENIEES N o . : IR

Increamed agricultural development in’ Lhe etudy eree mey o
ultimately he. infiuenced as mach by .the chemical quality as .
by the-quantity of: aveilable water, Eveluetien of, preepective¢ 
agricultural develepment warrants careful coneideration of; the
chemical quality-of- the weter:end the- chemicel and phyeical .
character of - the: 1ewland s0ils: - This would help ensure.

,cempetibility Of.mﬂil and irrigetion water with the . type 5f
-crope planned

:;Future recycling of ground water for inteneive irrigatien
around. the- 1ow1and areas- probably would degrade the. chemical
qualitv of the water, particularly ifl cemmerﬁial iertilizere )
are used in substantial quantities and if the soile eontain o
appreciable quantilities of leachable salts

Drinking-water standards recommended by the U.3. Publie
Health Service (1962} commonly are cited as limits for domestic
use. deveral of these standards are as follows:

Recommendead maximam

concentration
Chemical constituent (mg/1)
Sulfate 250
Chloride 250
Total dissolved solids 500

As indicated by table 13 and the above tabulation, all
waters. analyzed are aceceptable for human consgumption, based
on their sulfate, chloride, and total dissolved-golidas content.

Hardneass of water, which iz mainly caused by calcium and
magnesium,-adversely affects suitabillity of water for domestlc
use, especially for cooklng and washing, and may also be detri-
mehtal to -ceyrtain industrial uses. The U,S. Geological osurvey
uzes the following elaasification of water hardness:
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Hc’lll';aﬂé g’ I"a‘ﬁge:ﬂ'z- A Frawe S0 e

(mg/l) ; .ﬂ C1asu1f1caLion )
0-60 R Sofbi . e
) 61 1207 - Mode.rately hard ooenten oy
a C121- 180 SR Hard R . s R
Greaf9r than 180 Very hard .

Water analyzed from the Study area gonerally TaHbEu from e

moderately hard to very hard. o . Lo
Mot all develop;d water in the area was analvzed and the

anhalytical procedures employed were not: intended to determine

the presenee oL many ‘élements’ khiown to- haVtbkic or uhdes irthe

in excessive: GOﬂCEﬂtPﬂtiDﬂn}’dluO, bacteriologiual tests were:.

not perfmrmed o any . aamples Therefmre, £0-asaure that. the - S A

water-ig safé and -acceptablé!for humancohsumption; guestionable. -

water. ohc)uld be submitted to’a r‘eliable‘ laboratorv ar. to the - -

Hevada Bureau of Environmental Health for aﬂalysis whén domestic’

oY municipal development 'is planned: for a partlcular water suDPIY»

.. The suitability of water for- 1nduﬂtrial use depenms on the : .
qualxty requ&rémentu of ‘the Jndustry. Water“cunsiﬂered unaccept - :
able for'internal consumptioh by humanu,and anlmalu might bel o
dealrable for lnduatr.a,al use, - O 1T : g ._

e
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THE  AVATLABLE WATER SUPPLY
The available ground-water éuﬁblies of the two valleys. of
the area consists of two interrelated "entities: (1) perennial

yleld, and (2) transitional. storage reserve, which are described
below. : : : . .

- Pérénnial. Vield

Perennial yield of a ground-water reservolr may be defined
as the waximum amount of water of usable chemical guality that
can be withdrawn and cobhsumed -economically each.year for an
indefinite period of time. If the perennial yleld is continually
exceeded, water levels will decline until the ground-water

reservoir 1s depleted of water of usable gquality or until the

pumping 1lifts become uneconomical to maintain.’ Perennial yield
cannot exceed the natural recharge to an area and ultimately is
limited to the maximum amount of: matural.discharge that can be
salvaged for.benefilcial use. Salvage of natural discharge
implies diversion of ground water- présently destined for areas
of natural discharge to areas of pumping. A method of accom-
plishing the diversion is the lowering of water levels in and
near areas of natural discharge by scheduled depletion of
storage according to the concept of transitional storage regerve
(defined below).

_Table 12 zhowz that the reconnalgsance values_selected
for recharge and discharge for northerh and southern Butte

'Valleys are 6,300 and 14,000 acre-feet per year, respectively.

In northern Butte Valley, where about 980 acre-feet per year
has been salvaged for irrigation use, most of the selected
natural discharge probably could be salvaged for useful purposes.
Thus, the estimated perennial yield is about 6,000 acre-feet,

In southern Butte Valley, where about 900 acre-feet per
year has been salvaged for irrigation use, mostb of the. selected
natural discharge probably also could be salvaged for beneficial
use. Therefore, the estimated perennial yield is about 14,000
acre-feet, The perennial yield for Butte Valley as a whole,
then, 1s about 20,000 acre-feet.

When considering the location of wells or other development
to salvage the natural discharge for beneficlal use, table 14
shows the distribution and approximate percentage of natural.
evapotranspiration in the two valleys. The table does not
include the 1967 irrigation use.
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Table 14.--Areal dists _butlon o g ound M@tﬁ: u Geharee

!x narural evapnrran nL“EtiQ3 S

R s : A _. (Lstlmates frof Lab*efiﬁjf. i. 1| « )
i L | , :
T App= Fovimate percentagp | -
Location I _;é‘;}*lfg_.gtg__arna_&__m__* ‘ - -
NCRTHEDN BUTTE VALLEY . .
(Est£m§tad,dischér . 63560 acre lEB; per yééei iw: ,;: ]
o . Tps. 97 and 20 W. s S
Cfpa. 29 &pd30 H. o 573:__ s
" goUTHERN. BUTEE VALLEY © » o
(Estmnat ; 1lscﬁarge 1 OGO ac*e leeh per yeaL)
Tpes 16 and 20 Ne . .. et T ‘
fpﬂ. 21 and 22 N, '—;; S 155_°.’t: "'1‘-f )
Toe, 23 and 24 Na > 25
© . Tns, 25 ané_zﬁrﬂ; --;;‘}‘f¢; i'6§%=J;:€Jb', |
y -
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Tran51tiuna1 torage Reserve.ku, e

Tranaltlundl sterag@ reuerve has been deflned by Worts
(1967) as the quantity. of- water in’ storage in, a+particu1ar X
ground-water res ervoir that ear be extracted and beneficlally

‘used during:the transition perlod between equilibrium conditions

in a.state -of nature and new equilibrium cuuditions under ‘the
perennial,.yield, concept Dfrground-watrr development In - the .
arid environment of the Great Basin, the transitional Storage .

reserve of such a reservoir is the amount of stored water

avallable .for.-withdrawal by pumping during the nonequilihrium
period.of devplopment o period of lowering water 1évels. .
Therefore, trans itional storage reserve iu a. spetific part_uf”ﬁ

the water availlaBle from ground water in. storage; it 1% a'’

gquantity .additioral to that-of perennial yielﬂ but can be
withdrawn o a .once-only basis, : .o

Graund+watrr development inherently involves storage .,

depletion; the magnitude of depletion .is confiensirate With

... the -amount of ,pumpage, .the hydraulic characteri tice of ‘the

aquifer, and locations of wells with PESpect to rechargé.and
discharge boundaries.,.-. Desert valleys. often Have well- deflned
discharge boundaries, quch as areas of evapotranupiratiou,
but recharge bOUDdEPlES; sueh as live streams or lakqu are
uncommon I -

Gumputation of traualtiunal storage reserve for valleys
of .the. Peport area.was based on the Iollowing asaumptiuus v
(1) Development wells would. be strategically located .in, néear,
and around.the. areas uf natural discharge so. that dany subsurface
outflow 1usaes couid be reduced and any. evaputrausplratlun 1055@3
stopped with a minlmum ‘of water-level.drawdown in the pumped .
wella: {2). 1in genepal; water lévels would be lowered.to.and.
stabllized. at a. minimum depth of 50 feet. below the. land supface
in areas of’ phreatophyte growth, which would curtail virtually
21l evapotranspiration losses from the ground-water reservoir;
(3) long-term pumping,would.cause. a moderately, uniform depletion
of storage throughout the valley-fill. reservuir, except possibly
in the. very. fine-grained. pldya depmuit where transmlagibility .
and storage- coefficients-are. small and- therefure %torage deuietiom
also would be. small or occur over.a, K very.long’ period of . times, (L)
the specific yield of the valley rill is 107 percent:’ (5) water
levels are within the range of eeonomic pumping 1ift for the
intended- use; (6) -the pumplng development causes little or no .
effect on adjacent -valleys and orily' &mail quantities of water
are Withdrawn from. Lhe adjacent conzolidated-rock. muuntain Magnes;

and. (7) the water is of suitable chemical duality for thr denirrd
use. .
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Preliminary estimates of.the. transitlonai %Lorage reaerveu
of the valley-fill reservoirs are computed as follows: (1) north-
ern Butte. Valley~~th9 éstimated éffective-arved (100,000 acred)
times the assumed npecific yield (10 pcrcent) ‘timgs the selccted
saturated thickness (30.feet), or about 300,000 &ereifeet; and .
{2) ‘southery Butte Valley-~the estimated efféctive area: (LOO 000
acres) tlmes the assumed specif:c yield. (10/perdent) times the
selected ﬁatuvated thicknes's (30 Ieet) or about=600 000 acre-
feet T .

“Phe’ manner 1n whlch tranqitlonal atorage regerve augments
the :perennial yield- ‘has. beﬁn‘de%cribed by Worts: (1967} and in.
ite .ElmpllfiPd form lS shown hy the- fOllDWlng equation

Iianoltlona}‘storage-re etve ; Perennlal yield
Q = £ T :

An which @ i® the pumping rate, in acre-feet’ per year, and t

1z the" time, 1in’ yearsJ.iu exhaust “the storage reserve. This - .
basic equdtnon, of course, could be togified: tor “allow foim ¢hangin£5_
ra?as_pi ‘storage depletion and balvage of natural- ‘discharge. .
The equation, hDWEVEP,'iB not valia for pumping Pateq less than

“the perennial yield

- Using the above equation and the es vimateo for northern
Butte Vallcy ag an example transitlonal storaga reserve 300,000
acre-feét; perennial yield 6,000 acrez ieet) and s ing a pumping
rate (Q) equal in quamtxvy to the perenhial’ ylald Sin acgovdance
with 'the general intént of Nevada water law, thé time (f) to

::deplete the transg itiﬂﬁal stoxage Peaervc is ‘Fomputed to be about
100 years ":unmllarly, depletion Df theé torqge ‘pefgerve in o

southérn’ Butte Valley would take about 85 year% * At theé énd oF
thosg' reapective times, the Trans itlonal %tnrahe reserves of “the
iwo Valleys would be- exhau ted, uub1ePL to the as umptiona
prpvlmusly des cribed. :
‘What iw not shown by the exemplu s that in the fltqt year
virtually 4ll the: pumpage would be- suppl:?d friom storage, and
very little, if any, would: be derlvcd by aalvage Gf natural-

" .discharge, On the otheér nand, duarirg the last-year of the period
'ﬂPdle all pumpage wou'ld be dPPlVGQ lrum the %dlvage of ndtural

dlsﬁhar?e and Vlrtuaily nane from the torage IL“EPVE.- -

Durjng the perlod of dcp]ctlon the %fﬂuﬂd*WdLEP flow net:

:_would e ubatantlelly modltléd The rerh1tge that. orﬁg1nq1Lv
.flowed fromn rouurd ‘the ‘sides of the ¥alleys' to™ areas ‘ol ‘natiaral
‘alséharge would wltimately Flow Afreetly to 1he pumpﬁng wella
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To meet the.needs 6f an emergency or other special purpose
requiring ground-water pumpage in. excess of the perennial yleld
for specified periods of time; the transitional storage reserves
would be depleted’at a.more rapid rate than.in the-exampléngilven,
The above equation .can .be used to compute the time required . £0
exhaust the storage reserve for any selected pumping rate -in
excess of the perennial yield., . However, once the transitional
storage reserve -was exhausted, the pumping .rate should be- . ‘
reduced  to the perennial yield_as.soon thereafter as possible.
Pumpage 1n excess of the perennial yleld would result in an
overdraft, and pumping lifts would contlnue to increase and.
stored water would  continue to be depleted unt11 some undes1red
result occurred. .
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‘NUMBERING SYSTEM ‘FOR WELLS AND-SPRINGS

Numkbers assigned to wells and springs .in this report are
based on' the rectangular subdivisions of the. public lands
referenced to the.Mount Diablo basé line and meridian. Each
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, id the range east of the‘meridian. The
third unit, separated from the second by a dash,- designates
the section number, which in turn is followed-by a. letter that
indicates the quarter section. The-guarter sections are.
designated counterclockwise in sequence beginning with "a" for
the northeast quarter section. Following the letbter, a number
indicates the order in which the well or spring was recorded
wi.thin the 160-acre tract. For example, well 31/62-34bl is the
first well recorded in the NWi sec, 34, T, 31 N,, R. 62 E.,
Mount Diablo baste line and meridian.

Because of limitation of space, wells and springs are
ldentified on plate 1 only by the section number, quarter-section
letter, and the number indicating the order in which the well
or 8pring was located. Townshlp and range numbers are shown
along the margins of the plate.
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Thick- Tilek=~ L.
_ ‘ness  Depth | ©c.t,." ... . mness _ Depth-
L taterial _ - (feet) . (fest)” C diaterial . (feet) - (fect)
18/61-30b1 o 2976222301 A
Clay,. browa ... - 50 50  Gravel ‘and soil & - 4
Tock, volcanic 40 90  Rock and yellow clay 16 26
Sandy gray - C26 113 ”Qéck;.loose,_and"dry - it
' w . L s gravel b, 24
Sand and clay 20 130 - S o :
_ o Focl, lime 12 36
Gravel, water-bearing 140. 275, s Do .
o : Co - “@ravel, loocse ' i 2 38
20/61--1441 -
_ ) o . Quertz 12 30
Topgoil - "~ . 1z, S0 12 S . '
- o R .. Gravel  ‘yater-bearing 2 ‘52
Sand ang gravel « ! -4 I TR PR : i
Quartz 2 54
Clay 34 50
‘. S x 30/62-13cl
Cemented = - o 5 LUTIAE ' .o
: - - : Gravel , cemeonted 90 L)
Clay o 30 45 )
S ST " . Clay; .sandy: C w95
Gravel, water~besarimg 20 W05 . o ; &
' B ' *Sand and graval, .
23/60=22b1 water~bearing 15 116
Unknown  ° - - - 85 35 30/63-31bl.
Sand |, - E T G Clay; yellow . 42 - 42
Gravel, water-bearingl'15 135 .Gravel . sand, and ciay 23 63
gg/ﬁO—ijl (dry hole) ° ' " CGravel and’ sand,’ ;.
) ‘ watér~bearing 59 124
Clay and gravel L0 & LT
Lime;tone o - - 360 520
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-LIST OF PREVIOUSLY PUBLISHED REPORTS: N THIS SERIES

@

Spring (near Panaca)
Pansca Eagle
Clover Dry

4g. -

Report Report o _ .
No. C . Walley . . No.. .. .... - .ValleY —_
1 Newark {out of print) 28 8mith Creek and Tone’
2 Pine (out of print 29 | Grass (near Winnemucca)
3 Long {out of print} 30 Monitor, .Antelope, Kobeh
4 Pine Forest (out of print) 31 Upper Reese:B - -
5 Imlay area {out of print) 32 Lovelock
6 Diamond (out of print) 33 Spring (near Fly)
7 Desert. (out of print)
8 Independence 34 Snake f o
9 Gabbs Hamlln o
10 "Sarcobatus and Qasis Antelope
11 Hualapal Flat Pleasant
12 Ralston and Stonecabin Ferguson Desert
13 Cave (out of print) -
14 Amargosa 35 Huntington |
15 Long Surprige Dixie Flat '
Massacre Lake Coleman Whitesage Flat (out of print)
Mosquito Guano 36 FEldorado - Piute Valle
Boulder (Nevada and’ Californ1a§
16 Dry Lake and Delamar 37 Grass and Carico Lake
17 Duck Lake (Lander and Eureka Ccunties)
18 Garden and Coal 38 Hot Creek.
19 Mlddle Reese and Antelope Little Smoky &
20 PBlack Rock Desert L Little Fish Lake
Granite Rasin 39 FEagle (Ormsby County)
High Rock Lake 40 Walker Lake
Surmit Lake Rawhide Flats
21 Pahranagat and Pahroc Whiskey Flat
22 Pueblo Continental Lake 41 Washoe Valley
Virgin Gridley Lake 42 steptoe Valley
23 Dixie Stingaree 43  Honey Lake Warm Springs
Falrview Pleasant Newcomb Lake Cold Spring
Eastgate Jerasey Dry Lemmon
Cowkilek Red Rock Spanish Sprlngs
24 Lake Bedell ¥Flat  Sun
. 25 Coyote Spring Antelope
Kane Spring 44 Smoke (reek Desert
Muddy River Springs San Emidio Desert
26 Edwards Creek . Pilgrim Flat
27 Lower Meadow Patterason Painters PFlat

Skedaddle Creek
Dry (near Sand Pass)
Sano



LIST OF  PREVIQUSLY PUBLISHED REPORTS IN THIS SERTES--cont.

Report . Report S i ; €7f¢g
No. o Valley . No, - Valley ' '

PUR -

45  Clayton. . . .
. Alkali Spring
: Lida-
! R Stonewall Flat
i © Oriental Wash
; Grapevine;Canyon_

L6 . Mesquite
. Ivanpah ‘ : o IR
Jean Lake o : S e " ~ RN
Hidden _ . IR

47 - Thousandeprihgai"

- 48 Goose Creek : : o : : 3
" ;. Salmon. Falls Creek : ce T :
- Brurieau River
- Jarbidge River .
QWwyhee River SR S . T o : o L
... (Duek) ’ o o : e s
‘Bouth FOrK Owyhee o SRR ' BT
Independence . . ) - S
East Little Quyhee River









