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View of Clayton Valley playa looking westward toward Silver Peak. 
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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 45th report prepared by the staff . 
of the Nevada District Office of the U.S. Geological Survey. 
These 45 reports describe the hydrology of 112 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 public. As development takes place in any area, demands· 
for more detailed information will arise, and studies to 
supply such information will be undertaken. In the meantime, 
these reconnaissance-type studies are timely and adequately 
meet the immediate needs for information on the water 
resources of the areas covered by the reports. 

May 1968 

Elmo J. DeRicco 
Director 

Department of Conservation 
and Natural Resources 
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t/A'I'BR-RESOURCZS APPRAISAL OF 'l'HE CLP.YrON VALLEY-S'l'ONEHALL 

' 1 FLAT ARM, 
' '·"' t t' 

NEVADA Ai\'D CALIFORJ.UA 
,. I..) • -~ ' .. , _ _.·; 

r,>Y F. Eugene Rush: '· 
' ' 

r S l!lYUVlARY 

The rep~~t area' is in ;·~~uth-centr~l Nevada and south
easten Califo-rnia and lies south of ·ronopah, Nevaea, and 
north of De'ath V!illey. The area covers. a pout 2,000 square 
miles and i·s composed of six Vl'!lleys ~ They. are parts of 
three major: hydrologic s~y-stems that apparently terminate in 
Clayton VaUe~r, Sarcobatus .Flat,. and .-Death Valley. 

,' ' < ~. I : ; ,,• .: • _. :. • - • . '•, '.'', j : 

'l'able l sumrnarizes the iw~!rology 6f the valleys. Evap
transpiratiCm;:is· the :dominant type of natural discharge from 
Clayton Valley;. in. the other valleys,. subsurfac~ outflow 
generally dom,j,na'tes .• ' Clayton: Valley. :has'. the' highesi: Hater
development; pote~tiai, with 20,000: acre-feet. of natural dis-
charge .as yet•;unj]evelope('.; · · 

The es.timated rcchart;e to Ralston _and Storlecabin Valleys, 
as presented in Reconnaissance Series i,.eport· 12i has been 
c1rastically reducer:· 'from 16,000, · .. acre-fe,et: per year in each 
valley to 5,000 acre.,f'eet. _per year. Subsurface: inflow to 
Alkali Spring. ;valle~r''of this· report has· been reoucec. accord
ingly to an: est1\11ate6 total of 5,500. acre.:..reet per year. The 
estima.teri PE!rennial yields of Ralston anui Stonecabin Valleys 
are conai<:ered to remain at 2,500 ani\ 2,000· 'acre-feet. res-
pectively. : · ' 
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Tab.le 1. --h~ogic sumrn~rry'·~ 

fAll ~JEter estimates in acre- £eet per year.,. except uhere: note£.7 

Alkali·. 
··• , Clayt6n Spring .. ·. Lid a:. Stonewall Orienta 1· 

-----'--'-~.:,_-·--------------~-"'-"· v.alley_ :. valley. _£,'!]ley ' ' · : Fliit . Hash__:_: 
App ro::iroa te growing season {days) 
Valley area (sq mi) 
SuLficia 1 G_rainag£ .e;harac te r 
Surface-Hater z-unoff from mountains 
Gr:Oun::~~,.·mter i.:'echE-rge. from precipitation 
Subsur£ace inflow 
Pr€11minary estio~te o£ perennial yield 
Pre liruinary e stit.1~te o£ transitional 

stOrage reServe1; 
Pre s.ent g;oo;,nd~~iilte r <!eve 1 opraen '~ '(rounded). 
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, 150·1-GO··., 

~518 
(a) 
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342 
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-

!;:)0. 

100 ; 
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_~.3~0,tOOC 
........ illiilor . •--. 
~· ··' ~'~ ~~ "" ... 
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' 172 
(b) 
1~,coo, 
: 3o6· 
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180•,00:) 
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Grapevine 
Canyon 

150-180 
15il 

(b) 
500 

50 
SJO 
1>00 

0 
10 

Revised estimat~. of inflo~1 to the -ceport ~-~e'a -~tr'om··,]lafsfon J~d ·~1on2~a~~in "V;f'l:l;:·~s-~5~500 , .. c ":. . 
sc:.:e- .!:.eet :Per~ _year, 
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a. Internal drainage. 
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•• ·t ·':.· . ~'INTRO:bUCTION: ·' ' 
, t. r. t · · · ' i · ·· .,. .. _; ·· , :'• --

·.·· .- . :-'' 'PGri>o!le · anct· sci ore o:r the'·stuay · -· 
. ~. ·-· 

. . ., . ~ ~--- . . -· .. . . - ' . - . ,. . 
Ground:::.water ~development in Nev;;(da. hll.s ·shown a·_ sub

st~mtial·increase 'in recent years. ·A part or·· this· increase· · 
is due to th~ effort to bring new land inio'cGltivition. 
The increasing.· interest in ground-water development has 
created'' a sub.stan.tial demand-for inf'orinatlon 'on gr·oiind.:water· 
resourc~s .,thro~gho,ut tf1~ state. ·. · ... L .' ;; •• ·•· ,;: • · .. · . •· .. · . 

Recognizi~g· thi~:~edd; the s~~te:L~gislature -~~acted! . 
special legislation (Chapter 181, Statutes of 1960) f'or . · 
beginning a series of reconnaissance studies of the ground
water resources of Nevada. As provided in the legislation, 
these studies are being made by the U.S, Geological Survey 
in cooperation with the Nevada Department of Conservation 
and Natural Resources. This is the 45th repot't prepared 
as part of the reconnaissance studies (fig. 1). 

During the course of the earlier ground-water studies, 
little information on surface-water resources was presented. 
Later the reconnaissance series was broadened to include 
preliminary quantitative evaluations of the surface-water 
resources in the valleys studied. 

The objectives of the reconnaissance studies and this 
report are to (1) describe the hydrologic en~ironment, (2) 
appraise the source, occurt'ence, .. Jnovement, and chemical 
quality of water in the area, (3) estimate average annual 
recharge to and discharge from the ground-water reservoir, 
(4) provide preliminary estimates of perennial yield and 
transitional storage reserve, and (5) estimate pl'esent and 
evaluate potential water development in the area. 

The field work was done during Januar•y 1967. 

Loca tio!.:!_2nd_~ Ge!!eraJ,___f_ea ~.:!res 

The area discussed in this report is in southwestern 
Nevada and sontheastern California (fig. 1) and includes 
parts of' Esmeralda and Nye Counties, Nevada, and Inyo 
County, California. The area is about 80 miles long in 
a north to south direction and has a maximum width of 
about 60 miles, and is ap~n·ox1.ma tely enclosed by lat 37°00 1 

and 38°00' N, long 116°45' and 118°00 1 W, (fig. 1). The 
names Clayton and Alkali Spring Valleys are well--establi.shed 
names for these valleys shown on plate 1. The other four 
valley names used in the report and shown on plate 1 may not 

-3-
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coincide with those of all-other.wcirkers in the area but 
were selected to meet tne' needs ;6i·~~is report. The areas 
of the six vall~)ys~ d;isqussep in. ~hiiOJ J:'epo;r·,t,; ~re: Clayton 
Valley, 518 square miles; ·Alkali· Sprihg·Va·lley, ·320 squar·e 
miles.;c,Lida Valley, 535. square miles; .Stonewall.Flat, 342 
square miles;_,6i·iental W?.sh, 172 sq4ar·e miles";' irii:l Gva.pevlne 
Canyon, . ~58 squa;r:e. miles... . ~.-:. · ·. · . ·. · 

'' •'' 

The prineipal" 66mm~~i. ties afe . Goldfleld "t the s~uthern 
end of Alkali Spr1.ng· Valley, Silver ,Peak in Claytor) VRlley, 
and I.ida in Lid a Valley. Goldfield 'M.s an estimated popil.la
tion of about.-150; Silver Peak's pop~latiop.pinba~ly iP 
between 50 and 7'i; and L.ida is even .. f.'mallcr, .. · · 

' ~ . ' 

,.\. 

' .. 

·.· '' 

.• .. 

. . ;·· 
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' . ,. 
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EXPLANATION 

Areu deacrlbad In prevloua 
r•l)(lrt• of the Water Re•oure•• 
Reconnala11ance Serl•• 

A.ru ducrlbed In thla raport 

NEVADA 

Figure 1.-Ar!!la described in thiPJ report emQ others in previous reports of the Water Resources-Reconnalsunc"ii S"'rie~ 



• 

• 



•• 

. '·- '. .. ·:Previous Work.,, . · 

. One .. o!: the. e~rlfe~{'::r\Y,df~)og:i_c ~efer,en<;:e~·- tp . tBe r•ep,or,t 
area is by Mende.nha11.,(1909}, .. , He. described. tl}e, wens ?nd · 
springs in southerri Claytori .:valley, Western .Li'da .Valley, . 
Oriental wash, and Grapevine Canyon. Me:tn'ier··' (T917) descr·ibed 

-:t.~e 1geo1ogy of; C1.S:y,ton and ,A1kalt, Spring ,vapeys,·-.Latcr, 
, Mal.mb~;rg and Eakin (1962) and Eak'in (1962) .,de'sc,:rjibed the , 
hydt'o.logy Of_Sarcobatus Flat arid ·.Ralston and Stone'c'ab:ln ·· 
(cast. of R<i!lston .. va'iley) .·Valleys· and their· relation to_ .·the ·. 
hyrlrology of the. repor~ .area, Eakin and oth'er·s (1.963) rles.cdbed 
a regional flow' .system .which 1ncludes P,art .ot:JhEi r;eport area. 
Mei-nzer; (1922} an,d Snyder and others (1964}, publi,shed maps 
which sh0w .. tl'ie maxim'um. extent of' lakes of· Pleistocene l'lge and · 

.. : which inc,:iude thi.s. aref!. Fhaleri (1919) and ilq.1·~- (1912) d.es-, 
cribec) the playa and the .assoei.ated salt fl~posit.s .pf Silver 
Peal!: MS:rsh (playa) ,f'n Clayton Valley, . Ban . (.:1'90.7) . i_n _)1is ' 
geologic r:e.r-onnai,s.sa'nce describe'ct s'evera1 iipr·i!lgs· a~nd, .-" well'_ 
in the area. " · · · • · · · · · · · ' -' ·. · · ·- · 

• " •• •• :" • " • < ; l: '·• ·-' .. . ;· I .: · ,. . 

Geologic maps have ·been· ·publi's'hed--'l'fy 'severa:F .. workers: 
Ransome · (1909) anq _Searls . (194.8} of the .. Gnl,dfie,J..d a.re,a, 
J\nd,erson ,and ,othe;rs' (1'96e;) 'of Stonewa·u Fla~. 'Sl-!}.d' s_urr:oup:-llng · 
mounta:i,ns, an,d .A~be:r~ aridsStewart , (1965) _of' 1E,sme.ra1da C.oL!nty • 

, •. • spJrr. (lgo'tS) des~r:).bed the or.e. depa'sU~ of :the.. Silver Peak 
a:rea. ·. Su!Jlmaries of.· .. mining and.lllinera1 reBQ\.lr'c:e_s 'were compiled 
for ;Nye .Courity a·nd the_ enUre State ~y Kral_ (195i) and Lincoln 
(1923,), respectively:,. Myrick (196.'3) described the .railroads 
t_ha t;_, serve c), the: early 'm·i,nin'g. commu'nHXes. · . . ' · . . . . 

~ . •. ' ' •: I . ,, 
Historica'l:sketch 

. ' 

. Th_e r)istory ··of the report area is essentially that of 
mining. The first "important ml.neral strike' was .made near_ 
Silver Peak in 1R63; however, maximum producti'on of gold, 
si1 ver, and,"lead.was ,not achieved until the period of 1908-15, 
Three .important '(liscoveries were made in' i866 at Tokop. 'in . 
the GoldM6urltain;area (T, s·~s., R:>42 E.)',' ·r:a1me,tto·in th"'· 
F~j.lmetto Mountains. (T,. 5 8., ·R; 39 E; )', and Hor,n.s1:l_ver•, 
(location uncertain) in 'the Slate Ridge area (T; 1 S,, R.'· 42 E.) , 
In 1867 a discovery was made at Montezuma on the western 
slopes of Montezuma Peak (T, 3 S., R. 41 E.), and in 1871 at 
Lida ('1'. 5 s., R. 40 E.), Montezuma is not shown on plate 1. 

At the turn of the century and fox• a period of about 20 
years, many new dlscoveries were made at Goldfleld (in 1903), 
Klondike (T. 1 N,, R. 42 E.}, Divide (T. 1 N., R, 42 E.), and 
at several less productive sites in the mountairis of the area, 
Mining activity was at its peak during the periods 190~~18 
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(at Silver Peak and Goldfield) ''and '1933-Li-0 (at Palmetto, L5Jla, 
and Divide). ,Acco~'ding to Lincoln (19~3), .Goldfield had a · 
population of 8,000 in 1905 and 20,000 ·fn 1968 .. For the per
iod 1903-21 th'e production. of go~ct,' copper, ima s:Li:ver· at. . 
Goldfield was' ;valued at $85 m:l)'J'~.o'n. ··. · · · ·· · · · ·• ··. · ··,· -· 

. ' . ·{ '• ,'·· '- ' . . ''•- . ,_ .. 

_AI:,' Goldf'.t.cl.d grew, rrior'e'water·was needed to suppJfm;l{l's, 
fo'r f1re 'protection, and for· donieiitic· us6;: A '4'7 -mj le 'p-t:,,-;~nnc 
system was constr\1eted t 0 carrY: .water frotij .several. spri nr;io · 
hear. Lid a,. across the north.ern -part of _ _,Tackson Pl,at, to · · 
.Goldfie1d (M,einzer,, 1917, p, 151), ·:roqrer quality wate1: 
fx•om Jllkalj_ ·Spring ana. wulls on the· s'ou the as tern ·edge ot 

. Alka1i Spring Valley playa 11'ere u·s'ect to supplement n.ol'i in 
the pipeline' and wellt'J when th<e. Li'da supply was j'nacle.cjua'te: 
A_present res:faent of Goldfield indicat"e'd that' tl1e ':Lida sys'tem 

• ... . . . - . - r . '"" ,. . .. , - . . ... 
ruptured, due:,,:~q freezing :,n- abrioymally p,'old we a t-hei' cluring-
the winter. 'of' .1919; and was not vsed · aTter' '-that event. \!/ells 
af Go:i.dfielci. ·i\ave been exclu'slvely. use(l s'ince '1_919. · 

' ' 

. Numbering Sys.t~~m for_ HydrologJc . Sites 
' ' " . 

. . ' . :"I • ·'· .... • • .. 

. The immb_erin,S: .syst'em i'or hydrologicsHes in this report 
is· based :::m. t);le~- reci_tangular subdj_vi:sj_on·:of tl}e :J?ublic . lands, 
referenced tO :the -Mount Diablo base l'ine and· .meridian • It . 
c6nslsts of three units; The tirst is the township north (N) 
.or south (S) of the ba'se · J:ir/8; the second'· tini t, sepani.ted from 
ttw first by a slarit', is the rani'e eas·t of •tile 'me'J;'id:Um; the 
third miit, separate-d from the second by a <lash, designtites · 
the section· numbe-r. 'rhe'sect:ion m:in1b.el''is'fo1J:owed by:a letter 
tha.t indicatet3 the quartel' sect'i~n ·ari'd: q\\arteJ:·:.quai,ter section 
where applicable, the le_tters a, b, c, and d deaignate the 
northeast, northwest, southwest, and southeast.quarters, 
respectiv.<:ly .. ];'or e.xa,)llpl'", well 2s/1ro-18da ~s.thewdl 
recorde(J J.n the NE-/;: SE-/;: s.ect:i.qn 18; T, 2 S., R,- 40 E., JV!ount 
Diablo base_ line arid meridHm.. 1 

· 

·· · . Bec:aurJc of _J:.i;ni tat:i.o'n of space, ·we-lls and s_Rr·ings are 
identified on. plat'e 1 only'·by sect:Lon ·m~mbei', ·'q\1,arter section 

. or quarter-q11arter ·s.ec tion. lett·ers. · · Tommhip ·and range 
numbers are si'•own al<'>ng tlw Hl.9t:gin8 c>f'the al'e·a o!l'·ple.te:''l' 

-7-

"' ~-

,~ '. -· 

,::'•, .. '· 

' . 
·:·' J' 

' . . -' 

., 

,. : . ·--r· 
' . •:.; 

• 

,·. 

. ' . -" , ..... 



' . 

• 

HYDROLOGIC ENVIRONMENT 

Physiog~aphy and Drainage 

The report area is in the s'outhern ·part of the Gx'eat 
Basin section of the Basin and Range physiogr'aphic province 
of Fenneman (1931). The :bordering mountains trend geneJ:'ally 
northward anct are separated by valleys that are col(lmonly 
10 to 15 miles wide. . 

Clayton and Alkali Spring' Valleys and 'Stonewall Plat, as 
shOwn on plate 1, are topographicai1y closed valleys. Lida 
Valley drains to a playa in the southeastern part of the 
valley, which could overflow to Sarcobatus Flat. LidaValley 
and Stonewall Flat are separated by a low, almost imp~rcept
ible, alluvial divide.·. Oriental Wash and Grapevine Canyon 
both drain southwestward· to .·r\eat.h Valley'. 'An ·irregula'r line 
of hills, Mount Jackson Ridge, divides Lida Valley·intb' two 
parts; the northem part, called Jackson Plat /'drains Jo the 
southern part··throtlgh a wash which breeches Mount Jackson 
Ridge in T. 58., R. 41~ E.· . 

The valleys are b~unded by low- to mediuni,-altltude 
mountain ranges, as shown ori plate 1. The higri~st peaks 
are in the, S11 ver Peak' Range, the Paimet to Mountains, :and 
the Grapevine·Mountains. The crests of the first two ,ranges 
are above.an altitude \Jf 9,000 feet; the. l~tter above 8,500 
feet. Pr~sen~ topograph~c reli~f ~s labgelj t~e. result of 
movement along many faults, ·some of w11ich are shown on.: plate 
1, and volcanic activity. Table 2 summarizes the topography 
and drainage of the valleys. 

Three major geomorphic units are recognized in the area: 
Complexly'...folded and faulted mountain ranges, ·valley floors, 
and aprons or intermediate slopes between the. mountains· and 
the valley floors. The alluvial a.prons .·include bo\-h alluvial 
fans and pediments. Pediments are:.:irosional surfaces cut on 
bedrock but commonly are tnantled w:lt:h a,·:·veneer of all<lVillm 
ranging in thickness from a few to·several tens of feet. By 
contrast, the allllvial' fans are. underlain by thick' deposits 
of alluvium deposited by·streams where .they leave the mount-
ains. · .. · 

'•' 

Pediments have' formed in many parts of the report area .. 
For example, pedtments: occur. in much of:· the area shown as 
alluvium in the Weepah: lUlls. on pl.at;.e 1 and in the' alluvial 
area between ~l!Iount .Jackson Ridge and· th!". so,uthh'estern exten
sions of the ·Goldfield· Hills in~ 'l'ps. 4 and ··5 S., Rs. 42 and 
43E .. · .. ;.·o ..... ·, ·•' 

~ , .. .. 
:-··--......_.,:, [.'_ :-8 _: 
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' ' -Table .2. --Summary of.· tonography and ·drainage 

--~---~~~------------------

tilluntain- area (square miles) 

Valley::fni area (square mil~s) 

Average a hi tude of consolidated 
rock-ail~viUn contact (iee-t) 

Type of s trean ·drainage 

Playa altitude (feet) 

11aximum .relief (feet) 
•, 

a. I,:; ter,:.~ 1 ~rainage • 
. 

b~ Rxt.et"n8.l_c;.:rainage ~ .-

--Cl_aytOn 
Valley 

' . 259 

259 

s,ioo 

(a) 

l:- ,270± . 

s,ooc 

Alkali 
Spring Lid a 
Val~-- V~_lq',_ 

... 
-134 249. 

186 
-

286 

5,500 5,400 

(a) (b) 

t, ,e2s± c4 600+ 
. ' ' 

3 ;1>00 4 ,':.00 

Stonewall 
Flat 

1ll2 

160 

5,300 

(a) 

d4,600+ 

3,700 

'Oriental 
~1ash 

... 99 

;'73 

4' 900 '. , 

(b) : 

5_,200; 
!' 

c. A ·second. playa, near the tm-m .site of Ralston is. ·at a_n altitude ·a:o. about. 4, 700 feet. 

cl. T,,,o small· playas are loc~ ted to the ·east and sou the as t oi this large playa • 
.-·, ·_; 

. e • 

Grapevine 
Canyon 

126 

32 

·-'- l~, 300 

(b) 

4 '100± 

-: l, ,600 

• 
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' Snyde'r and oth:ets (rg6lt)- prepared a map' that ShOWS' ' ; t~ 
Ple.istocene le,kes in Clayton, Alkali Spring, and Lida 
Valleys, s'fonewall Flat; 'and Grapevine. Canyon·. :~Thed'akes essen
tially' were confined to 'the. vi-cinity: of·'pr'esent -playas and 
did not develop' gravel' bars. or "-other 'l'arge,·.· deposi t:tonal· 
featurQs ·.· .- ... ; , ... · ·· .. · '···:r--- .. 

. ..... ~ . . ~ 

.. ' 

. · . : ,• GeOlogic·, 'Units and Structti~al Featt-1res ~ -. · 
! . "' .. _ .-. , >·. ·.,. . . . . . .. ; . . ,"' · • . · . - ... - .<•" _. ---~-:.· -·.: .... 

·Rocks· of· -th£ -report .area' are divided into three;·gross 
l:lthologic units:. consolidated rocks,-older·alluvium, and 
younger alluvium. This division is based largely on their 
hydrolo_g)c propertiEis; however, the hydrologic properties 
of, al;L three types rlla;i- vary widelY wittv differences .-ih ·their 
physic a), _and ctiemic.al:'properties. The .-a·real; extent: of. the. 
un;tts is shoym ··an Jillate. 1.' 'T\)e ge,ology •is: based -pr:incd.paJ:ly 
on ·the Esmeralda' County geologic map· of ·Albers and Stewar.t 
(1965') ahd on aeria-1-photo''and 'drillers" "log· int'erpreta-tions • 

• . I ··: .• -· ,_- _ _ • .-: .·"1 :~;):· · . .-~r . ,_. :.... . , -~' ..... ,, .... ·_·_.. . . ·:_.,. 
:· Consolid'ated' 'rocks forili' the mounta:l:n masses ·and uhd.er1ie 

the Y.ounger and' olde·r alTuviuin (colTectivefy, valley .. fin)· at 
depth.'··· The consol:Lda ted rocks' are -composed· uios tly of volcanic 
rocks,. associated shallow intrus:itves';- .and carbonate and· ·· 
associated sedimentary rocks, The volcanic rocks and 
intrusives are' nioiftly Tertiary -in age, whereas ''the carbonate 

·'and '8:ssociated ii'edi"rh<im'tary rocks ar•e .mostly 'Paleozoic. · -:; 
· .. '.t .J ' .: :.1 · · r ·• _ , : · • ': •· ~ ·, . :. · · • 

'. Albers and Stewart (1965) mapped carbonate rocks in all 
the· rariges ·of :'the -r<:ipo'rt area in Esmeralda ·County; .· Kr·al (1951) 
indicates •that·;_c'ar·hon·ate rocks ·were enc.ountered,·in- mines at 
stone0afi·Mo,untain (T. '5 s.,· R. 4'4;E;). Anderson'·and-,:others 
(1965) pliblishea a generali ied geologic map· of·' Stonewa-H · 
Flat and the surrounding mountains which shows that Paleozoic 
and older rocks occur in the ··cac.tus Range but whether tilese 
rocks i_nclude, carbonate rocks, as ·might be assumed, is not 
k~l.<;>Wn. ·In 'most _ranges, outcrops of· carbom;-te .ro·cks ·are a .• 
smal·l part _of the ·total rocks -mapped; however, with depth' the 
pro_portion-.of carbonate rocks. probably -increases'. .In· Nevada 
carbonate. rOCkS. c.ommonly- Contain fraetc<res ·and sol-ution' . 
channels -:and local-ly may be mode~oately- permeable>· -:-and· -there
fore capable. of transmitting water througn•mountain blocks 
from one basin·tb--anotfier; ' '-: ,__ · 

, }Jlde<~liuviuriJ ·is Pliocene(?) -and :Pleistocene :!:r'l age 
· (Al~ers 'an'd ·s.tewart, 1965) ·and'>:pl·'compoBed mostry.of' .gravel 
and- sand. formed .from debris wa.shed :t:!'orrr·the. adjacent mountains, 
Thes~ deposits underlie the raris and mu6h·of:·the valley floors; 
they are. characteristically uncoilsolidated::to semiconsoiidated, 

. .:10-



dissected, poorly sorted,· and.• commonly somewhat deformed. 
' ' ' ' . .. 

·,." ' .. 
·.c . . Younger alluvium is late Pleis·t'ocene- anci ·Recent in 

age (Albers and Stewart., 1965} ... )n cpntfastto older .• 
alluvium•, it generally i.s uncoii.so'lidat"d_,. _llndissecteci, 
moderately well so~ted, anci undeformed. ~t is composed 
of sand, silt, and clay deposited by the principal streams 
on the valley floor. .. Younger alluvi.u)TI.:•_includ"'s:. -the lake 
and playa deposits and all'u\Tial-fan depos·its. ·The coarse
grained material of the younger alluvium probablY.-is more 
porous- and more permeable than. the oJ,der al-luvium.· 

In Clayton VaH~y, beneath the playa, thick beds· oi 
salt have accumulated. Dole (1912) described the source 
of -the salt' dep'osi-ts,. the method of explor,ation' and the 

· commercial possibil1t:l: es of the playa. , (Dole called the . 
playa S.i.lver Peak Marsh.-). Well 2S/~9-12c penetrated four 
sal-t beds totaling a thickness .. of 26 .. feet in. the upper · . 
130 feet of alluvium (table 16). ·The log 'of well 2S/40-18da 
lists 61 feet, of salt-in the; upper 154 .feet. of alluvium. 
The. thickest bed _recorded is 32- feet, e'ncountered from a . 
depth of 122 to 151.+ fee,t .. TtJ,ese b~qs. :probably are both 
youriger and. older. alluv,tum. · , , ,_ · 

''. 
'· ' .. Most of the ecorlomically available grOI.llld water in 

_the report area .is stored in .the younger.·anP, older alluvium 
which comprise the valley-fill reservoir. · · 

" 
Faults were mapped by Albers and Stewart . (1965) and 

others·inferred by the W:('iter, from aerial,.pjiotos. Only 
. those .·that .form .. boundqr.i.es between litho lOgic units or 
cut. the valley-fil·l res_ervoir are .shown on· plate 1. 

Climate 

.Air .masses _-that. move across this part of Nevada 
• ~haracteristically are deficient in moisture: Th~ vjll~ys 

are:- arid, whereas the higher mountains .. are sulihum.td and · 
receive more precipitation, especially in the w'inter •. 
Thunderstorms provide most of the· precipi tat:l:on. during the. 
summer. A·further, discussion of·prie9ipitat16n is included 
in the Precipitat:lon Section of this. report.· 

Temperature .data. have. been recorded. at fiye ne_arby 
'stations; table 3 and :figure .2 stimmarize the ,freeze data for 
these staU.ons .. Because .killing frosts vary. with the type 
cif crop, -tem-peratures of 32°F, 28°F, and 2l.f°F ,are .used as 
indicators of the:length.of,grow;ng.season. 

-J]-
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Table 3.--Length of period above temperatures 

of 32°, 28°. 2.Jld 24°F 

/summarized from published records of the u.s, Heather Bureauif - -

11inimum recorded Haxi""um recorded Average 

Statio~ 
Period o:E record (days} ( da:t:s 1 { da:zs l 

(yearsl_ 3 .. ?~3QF 2/:."F J2 °I:.. 20°F 24"F 32°F 28°F 24°F 

Dyer 1950, l95J-S5 % 101 112 150 178 138 121 143 163 

Goldfield 191,8-51, 1959-63 no 138 172 179 2C1 238 129 172 214 I '"' 1-' 
1\) 
I Sa rc oba tu s 194Q-60 !10 151 173 196 221 247 160 lG7 216 

Tonopah 1%3-53 ~~ 111, 146 160 201 237 129 161 103 vu 

Tonopah Airport 1955-65 116 131 170 HJ 20C 237 150 176 200 

1. For station locations, see table 4. 
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Figure 2.-Generallzed rotation of altitude and location to the length of growing 
season between 28"F killing frosts 





Length of the growing s.ee.sgrvris'· c.ontrolled in large 
part by elevation of the station in.relation to the adja
cent valley floor and its.·lat:t.tqde .. ; 'l'he topography of the 
area favors the nighttime· flow -or·n:eavy; cool air toward 
the l~11er _ partfl of \topographipally-'closed valleys, ;in the 
summer when thel:>e is 11 ttle wi·nd. movement, and, causes .thermal 
inve-rsio_ns •.. · ·· - .. _ ~- · · ··- , .. -... · ~r_. :; _ , - · · 

, .. _.}-: • r • •. • •• .• • '· ·• - i- • I , 1 

. Figure. _2~-shows-.the: generalized, relation of altitude ., 
to grqwing season._ Two- :.c,u~v!'ls are: :shown: .one., __ for apron . 
and slop€!, arE'as where the_re, .are· adjacent- lo,wer,..lying areas, 
to which cool.air can .drain du-ring nights.- _Th:i,_s. curve , · _ 
repr>e;;ents data for -Goldfield, Sar.cobatus ,- .'I'onopah,- and · . , . 
Tonopah Airpo_r.t.. The other>. curv,e, · dr>awn parallel to the- , . 
first. cur:ve·,, __ represents data for.· Dyer, which is :near the-, ..• -, 
bottom of ,Fis_h _Lake· Valley where cool :air .coit-lects-.- · ·, -. -; o. 

- - . . -. ~·-'_;-·. . .. ·:_; ·: . _; : ,-.,;~:· 
Avat;J._able. data suggest that on__.,the .. lower.,parts of -. .--; ,. 

-the valley -floors the_ a_y:\'Orag<:J . length of the. gr<)Wing, season, • 
based on a killi,ng-frost t§'mp?ratu~~e,. ,of 28"F; probl!-bly. is .. 
about 140 days in Alkali Spring and Lida'Valleys, Stonewall 
Flat,·- and·.Orienta-l Wash,_, and abo,u:t 150 day§ in c;:lay,t@plc. 
Valley and_. Grapevine. Canyon. r "' All.IJVial- Bf()pes -§eVe!"§l-J- '·'-, ;· .. cr- · 
hundred. ·feet higher" thanr the' J()wer 1 p_arts_, of the -ad,} ac \"fl-t ~-,: 
valley. noors. may have ari :.:.tverag~ of: al:;JOI.lt._ 180 day:;>., ·H()L!~~on 
(1959hstated. that .t)1e growing s~ason.for· the: 'l'ongraf:l-- .-_ .... 
Goldfield area averages,J,44_days. For ~lJy,one.year,vtl}<?·
length of the growing season may vary'fr>om these averages 
as much as.40,days.: ·: , ... ·~. -.• -, ,. ,,, .. 
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Extent -a:i:id' Boundaries · '· · ·· ,., ., 

Younger and ·older alJ:uvlum of •the'valiey-s•;''as '·shown 
··Ori plate T, form the· val-ley-.:.flll reservo-irs tha·t 'are the 
p:J;'incipal source of ground water in the area. Few deep 
wells have been drilled in the ax•ea; therei'nre little is 
known about the thickness cif the valleY:-fiClT reser.-vc>irs. 
In Claytoh Valley, well 38/39-lla> (tables 14 arid 16Y was· 
drH1ed to a depth of' 1,820 f'eet;': but n·o bedrock was 
reported. · Iif Lida va:r}ey; . t"he owner of; well· 5S/Lf3 -17c 
reports- that consolidated 'rock was enc·o~:mtered at a depth 
of 600 feet. The· reservoirs beneath. the 'val·Iey floor·s 
probabj]f•are at least 500'feet thick'iil most·-Valleys;·and 
at the center b:t' ·Clayton and Al•kali Spring Valleys anti 
Stonewall Flat they probably are several times as. thick, 
Although bedrock ··reportedly was encountered- in ·wells at 
shallower· deptns, · these wer-18 were ··near the bedr;ock-alluviLifu 
contact where the valley-'fill reservoir is generally thin~ i 

External hydraulic boundaries"• are fcll'lned by the consoi-

• 

_idat~d rocks (pl. l) that' uriderlie and. forin·.tlie'-'sides of · .. 
t_he v!iliey-fiH. reservoirs";, Tlie>se--lateral· bciundarfes ·are •. . 
ie·aky to varying degrees;- Furtlier, 'the· carbonate• i'ocks ... 
may contribute moderate amounts oT ·recharge' from' tfie mollntains 
to tf:te :valley-fill .reservoir by s0?su~face flow.· '' 

The principal internal hydraulic botmdaries are the 
faults that c:ut the· valley: fi'll :in the se.vera:L. v.all~ys (pl.. 1), · 
and lithologic changes. The extent to which these barriers 
impede gJ?ound-water flow probably will not be determined until 
substantial ground-water development occurs. 

Regional Ground-~Jater. Fl~ 

F'igure 3 shows diagrammatically the regional ground
water flow as determined by the water-level data in the 
study area. Three "sinks," or terminal discharge areas 
are identified: (1) a system which terminates in Clayton 
Valley, (2) a system which generally terminates in Sarcobatus 
Flat, adjoining the southeast edge of the report area, and 
(3) a system which terminates in Death Valley, southwest of 
the report area, 

Clayton Valley apparently receives substantial ground
water flow from Big Smoky Valley. In addition, part of the 
ground-water flow from Ralston and Stonecabin Valleys 



• 
SIG SMOKY VALLEY 

4732 • 

FISH LAKE: 
VAli..EY 

CLAYTON VALLEY 

EXPLANATION 

~31<0 

5prlng ~nd w~tor~h1.ble altitude 

..... :29 

W111ll nt~d wnter-tnble altitude 

' 
Dlre~;;tlon of ground-water flow; 
Quutlon m11rk where Yrieerlt~ln 

q~, __ .__o~'P;..._..,_..;;j2,0 Mite• 

RALSTON 
VALLEY 

... ... 

I 

Flgute 3.-Generalized map of Intervalley ground-water flow as interpreted from water-level data. 
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probably moves!:<westl<iard '.thro"ugh.'•A:lkaT1 Spr:Fng:Nalley to 
Clayton Valley. 

Sarcobatus Flat apparentiy recf:ives underflow from 
Li'da Val·1ey,~. St'ciflewa11' Flat,-· and- poss•i-b'ly frcn\r.•.areas'·t'o 
the northeast inc liiding.o Cac-tus Flat·~-·and· RaTs ton· .and' '• ~ --. : '-
Stonec(ab.tn·'val-ley's•; .,_ • c:· 'rr:: · e.J 

Oriental Wash and Grapevine Canyon drain southwestward 
.to_ De'ath ·VaHey ,c. as shown in' figure' 3:; <Many other areas 
-out-s·i'de·:,·the · report'· area -drain to· Death:NaJ.!Xey, · h1t -their- --~-~
cons~•deration 'is' beyond 'the·: scope- o-f thi's. reconnai•ssance<;· 
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: INFLOW' TO .THE VALLEY.,.-FILL ·RESERVOI'RS 

Precipitation 
:, ' . . } ': ~: . ,. " ~ "(• 

Precipitation data, have been recorded: fo:ri·li stations 
in. or near ·the .proJect area· and a·re. summa,r"ized. in·,,table 4 .· 
Two of the stations, Goldfield and Lida, are .in ·.the -report 
area . 

. ": i:: ' .·· '; ,, t. ~ • • 

Most of, 'the st.ations·, have: not be.en in operation • for 
more· than about 20 -years•;c ·therefore, no, long-term regional 
variations .. c.an be identified. How.ever, ag·reemen.t. among.·· .. 
several stations suggests local trends and indicates that 
in general above normal precipitation occurred during the 
period l9Q6-16 and droughts occurred in some parts of the 
area within the period 1923-37. 

The precipitation pattern j,n Nevada ts related principal
ly to the topography; the stattons at the highest altitudes 
ger1erally receive more precipt tat ion than those at lower 
altitudes. However, this relation may be considerably 
modifted by local conditions. The valley floors of the 
report area probably receive an average of about 3 to 5 
iriches of precipitation per year. The alluvial aprons of 
the area, generally ranging in altitude from about 4,500 
to 5,500 feet, probably receive an average annual precipita
tion of from 4 to 6 inches. The highest mountain areas may 
have an average annual precipitation of 15 tnches or more. 

Ground-Water Recharge, ~ncluding Revisions for· 

Ralston and __ Stonecabin Valleys 

On the valley floors, where precipitation is small, 
little precipitation directly infiltrates into the ground
water reservotrs. Greater precipitation in the mountains 
provides most of the recharge. Water reaches the ground
water reservoirs by seepage loss from streams on the 
alluvial apron and by underflow from the consolidated rocks, 
Most of the precipitation ts evaporated before infiltration 
and some adds to soil moisture. 

A method described by Eakin and others (1951, p. 79-81) 
is used to estimate the potenttal recharge in this report. 
The method assumes that a percentage of the average annual 
.precipitation may recharge the ground-water. reservoirs. 

Precipitation at any given altitude in the central Nevada. 
region has been r-evised downward :'lince the estimates of recharge 
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Table 4.-~stimmary of. averaKe.annual precipitation of nearby stations 

•· 
' 

1Su~arized·- f:rom _pu~lis~1e-d · reco?O s of the u.s. "';Jea t~er ·B~re.~~T _, .. 
,...,. ,_, ;· ~ .,;J ·- ., ,_.... -r. :: 

~ 

'-

Station 
·-

Coaldale 

Deep Spring ·:c~lie ge ._ 

I Dyer 
l-' 
1.0 
1 Goldfield 

Lid a 

,• 

' 

Montgome r;/ Maintenance-
Station,-- .; · 

Oasis Ranch . 

'. -.-
Tonopah 

. 
Tonopah Airport 

.'.' .. 
''· t' 

J' ; -. 
~ " 

.. ..: 

~ ~-

~ • l, ·.' 

•_. 

,J 
-: ... - ,· 

·-
_'Loca tiori 

2N/37.'-8 (?4- ,;;fles NW_ of. s'~lver Peak) 

28 miles W'SH of Lida · .. 

- . .· \ 
48/36-5 {22 miles WS";t of Silver Pe'al') 

38/42~2 

:·· 
ss/46~36 _. ~ 

-" ._, 1 -:1 . .:.. . 

1N/3J;_ S:: ('f.o miies wNw of ·Silver Peak) 

--· .. 

5 miles SSE of Dyer '·. - ' 
--· ,.\ 

CS/44'-:-2- {3 miles SE:. of .Scottys Junction) 
I . ,,.. • • ' 

~. ! ·> '. - - r- ·, 

:fNl42-f < 
~ ' 

3N/L>4731 · ( 8 mtii:s E. of Tonopah) 

"· 

.. ..; 

Altitude 
(feet) 

4,646 

5 ,2.25 
• 
4,975 

·.5 '700 

6,1()0 

7 ,lOP 
: t' 

:; '106 

4,020 

6,093 

5,426 

. 
._, 

~ 

Period of 
rec'ord ,, 
(years) 

1941" 64 

1948~66 

1948~66 

1'106-66 

1912-18 . ... .. 

19~9-66 
. ' 

-., ,....., 

1903.;19 
; _1 ~ 

1941761 

1907-53 
" 

ldl,-::66 

'•.: 

:,-, 

" 

r 

-(· 

i• 
.- ' ~ :. .. :: 

<• . .. -~. 

'' -
Average 

• 

. annual' 
ptecipita tion 

· (inch~s): 

3:3i ,, 
5;;03 ''· 

·-' 

4.38 :; 

5.43 > 

~, -l 

10';29. '-~ 
,_ 

6/80 ' 

- C• 

4;)5 

3'.:24' -
; '~ 

:-.· ·~ 
4 .'9.8 

3.86' .. 

I '~• 
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made by Eakin (1962) in. Reconnaissance Se:ries.report 12 for 
R'lston and Stonecabin Valleys of ,16,ooo·~c~e~feet per year 
each.. The revised es tiniates are a'pperldEid to. table 5. 

, Table 5 shows the values .used to est'irilat~ ;precipitation 
and ground-water recharge in the al:'ea, 'Es-timates of recllar"ge 
f'or the valleys are less than 1 percent!of the 'eStimates of 
total,;precipitation. These percen_tages ·;are .. less than the 
amounl:;a usually found by this method for:des.ert valleys of 
the central Nevada r"e'gion, estimated elsewhere 'to be as m1.>eh 
as 5 percent • (Rush and Everett, 1964 and: I966) of estimated . 
total precipitation. 'l'he lower amounts (of recharg€.' cqmputed 
for this report area are due to the general lack of large 
areas above 7, 000 feet altitude r•ather than to a change·•. in the 
precipitation -altitude relation. Furthermore, 'the regions 
north· and SCJUt.h of this central Nevada area generally .have 
more precipitation at. any given altitude~ 

Runoff 

'· 

By D. 0. '.Moore •· 
' 
j ' 
!-·· 

\ . ' '• ' ' . 
Runoff _in the report area~is derived from,p~ecipitation 

wJthin the. draJnage area. On the valley floor, and on :the 
lower mountains where: precipitation i's small, little s tr•eam
flow occurs:· Most of the streamflow originates in the higher 
mountains and then ori'ly during pex•iods o( large 'precipitation. 

. Only the n{a:jor n;ountain streams no'~ to t~e playas or 
f~om th~ v~lleys and' then only during p~riods of lirge runoff, 
The estimated average annual flow was, ct+termin<?d ~t. seve~oal 
places by a channel-geometry method b.<?ing developed by: Walter 
J"angbein of, the U.S .. GedJ.ogical Survey.' The sites were 
S\')lected along major:,draJnageways,. and are .shown Ot:J plate 1. 
The estimated flows are. listed in ·tallle' 6. The est'imated 
q~antitie's are very s'mall even '-in· the· largei' washes:. 

' 
; A crest-stage gage has been maintained at 4S/42-13d 

(pl. 1) on a wash draining a 0.6 square'-mile area. The 
only flow occurring there. s:tnce 5.t'r; installation in October 
1963 was on August 15, 1965, when .. the maximum flow was . · 
e~t.imated to be about 8 cfs (cubic, feet· per second). Eight 
miles north, at Goldfield, the recor•ded: prec1pitation for 
the period was as foJ:·lows: ( ' 

;-,. >l 

' , .. , ...... 

••• 

, .. ~ 

. ., " 

.. : 
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Table-'S', :..~Ea'timated averajie ·a.niuiel .predpftatioh, :and ground~water recharge 

.. ~ .. ~ ·~:... .• • .-:-.:·~:: ~:-· ',.. ,'")· ·,•·:'· •1' 

_.; .. ::: .. _,· .. • -.-. 

Precipitation ~one Area 
(altitude in feet) :(acres) 

Abqve 9,000 
8,000-9,000 
7,000-8,000 
Below 7,000 

Total (rounde'd) 

Above 7,000 
Below 7,000 

Total (rounded) 

Above ll,OOO 
7,000-8,000 
Below 7,000 

Total Ciou;ded) 

Above il,OOO 
7,000-8,000 
Belo~1 7,000 

Total (rounded) 

6()0 
7,040 

32,300 
292,000 

332,000 

3,560 
201,000 

205,000 

2,170 
14,300 

326 ,ooo 

342,000. 

100 
2,220 

217,000 

219,000 

: .- ... ,. ·.,, .. ·.. ·Estimated recharge 
:Estimated:annual-predpitation : from precipitation 
: ;Range Average _.Aye rage .·:.Percentage O(:Acre-feet 
;;({;.,chea): (feet) ; (acre- feet").: precipitat:i.oh: .. per .year 
.... ' ... ' .. _.., 

CLAYTON VALLEY 

>15 1.5 1,000 
iz-is J.~ .- 7 ;700 
8-12 ,'8 ... . "26,000 

<8 ~5 '-150 ,000 

--. 
-- --180 ,ooo 

. ' 

' ALKALI "SPRING VALLEY 

.. C'>S 0 
"·. u -2 ,sao: 

·<.8 .5 <: 100 ;000 
'\'• ~ .. ' 

··' 
... 100,000 

.. ~ 

LIDA VALLEY" 
-·~· 

. > 12 1.1 2,400 
·"-·". 

G-12 ;s ll ,000 
' 
'· ~8 :5 160,000 

11o·;ooo 

; , . · ' STONEt-IALL ·FLAT 

1.1 
.!l 
• 5 

-21-

110 
l,llOO 

110,000 

110,000 

•. : 1,' 

15 
..•. 7 

3 
minor 

-l .. C 

3 
minor 

7 
3 

minor· 

·,-

.. 

·: ··'. -· .. ;. 

.,, tso· 
--sL,Q · 
780 

. ·~ . 
1,500 

!·.' . 

85 

too 

170 
330 

-~ sao- -

7 
3 

minor 

~-
·' -~ 

,_;-_-\ _.,_,.,_. 

10 
50 

100 

' ~~- ". ~ 



Table 5.--continued 

-··--------- ..• _, .. _ .. ________ "'----·--- ·-·--:·- Estimatec1ie-C""h'a~~gc 

_ :,, · · r · :- :_lli;_s.i,_n,l(iteduinnuaJ__p,l:"!'.'i.i.-!?.i.t..\J-tiP.,r.!.L.::_, fi:-qgLpr__!!f_j.£i-j:pt~;:;;:o:.:n._._ 
Precipitation zOtiG : Area·· :· !k:ngc --~!AvEh~arie : A.Vetagc·_~ .·:· ·Perceht:aje of:Acre-feet 
{altit!!,.de in fe~_;_{i'_<:,J;;.es) : (inc~1£!J.l ;.!l.!'.et) : (acre-!~get)i Pfe!'_~-J?~tadonl. .. ,P.~LY£.?r _ 

,·., 

", :· 

Above"'C"OOO 
. ' 

7 ,000-G)OOO. 
Belo~1 7, 000 

Total (rolmded) 

Above e,ooo 
7,000-G,OOO 
Belo,i :7 ,000 

l,G60 
,. 0,060. 
100,000 

160 
~- ,110 

95,500 

. • . ORIE~V!1>SH 
.. . . . ''· .. , ..... '"; ; ... 

->-12 
()+12'.
d) 

n 

'" .5 

~¥.VINE -CA!'!.'f.Q.!:L 
- _>12 1.1 

. 8~12 0 .u 
<[l • 5 

. 2 000 
' ' 6··5oo -. -'- -- ----~- ' ........ ~ -

50,000 

.. 
; 

180 
d'90 

l!.[V,OOO 

. '·];'-, 

~-
mino:&; 

7 
3 

minor· 

. '11:0 . 
.. 200 

300 

10 
36 

......:...------~·----------'-'---·-------·----·- -----,~ -------------
Total (10ounded) 96 ,:::oo 49 ;ooo · .··;-, ---- - ' - . so"···· 

"" ' .,. , .. ", • ''" • ·~ ·.. . . . ., , , .,,..,,_,_ , ... ~.,.,_:..... ' .. ,~, •., ·•• •, •· • ·M·•·· , , ·~: - ·• ':: ,. , - . 

-------·~·-----IiEc{;;;~n; !~illi!\.:C.E.i·-;;; M~;1.~.l'I-'Aiil2.:~"T~N'~CA;~P=YAiJiw~;:- .. ·------~ 
·Above 9,000 

0,000-9,000 
-7-, ooo-c , o::Jo 
Belo" 7,ooo 

1,400 
26, 6CO 

105,000 -
t,cc ,ooo 

. ll:hi:idi VALLitY .. ··• 
'>15 1.5 

. ·. 12-15 l.l 
..... ll,-_12. ...G 

<D .s 

.,·,-. ·-·-'2,100 
-29 ,ooo ... 
04 ,Q;~O 

zt,o ,ooo 

15 
7 
3 

•.'' 

~ .•.. -. , ... 
r11inor 

320 
2,000 
2,500 

--~ . ....:.. ....... ~ .............. -~ ... ·--- ·-------·-· :,_. - -·----------- ----·------· ·-· __ , ___ __:.;,~..c.-------·--
T<i'fal ·(rounded) .. -- 62!' ,ooo· . -- 360,-000· ..... - .. -·---- --- ·5 ,000 
-·-· ---···-·c __________ ----~------'·--,-:-- ---------------··---------~-

. Above 9,000 
C,000,..9,000 
7,000-3,000 
Below --7 ,ooo-

3,000 
25,000 
39,000 

. '•96 ,000 

§.!Q);!Ei;y\BIN Y..O.L£.!l.X _ 
. >IS i. s· ,_[, soo 

-~. ~' 

12-15 ill'. : 2b;OOO 
8-12 .c n,ooo 

<0 • 5 250,000 

.. .: 

'·'' 

15 630 
7 ... , 2,000 
3 -2,100 

mino:t' 

··--·----·--------···--------·-···--·---c·-::·•-----· -----
Total _(':"o~p:Jed)' 613,0c:c 3so,ooo s;ooo·· 
--------~-~---~.-~ .. -·-···---~~-------~--~--------~--·····-~~---·-~-----······--~-~-·· ... ·-···---=--·~······~-··-··--....-·~--·~----~~---
1. P-evis<>d from the estimates sho,m. by Ea!oi'n (1962), table L,_ 
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. ~· ,~ ·~ 
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table- '6; "7'"Eatiriiil_tad·:average. annual flow in 
' ' .; , .. i. ''\ ' ~ ... .-< '-~~_+;:·-.·-- . '.;-. .'~ ... .;..:.~ . .'. ..) :..>'. 
drainagcways at selected sites 

,-_ ~ .,. r, __________________________________ :'.::}:._ ____________ ~····---·--·-----~~--
' ·.· Estimated avc.rage 

'' annual flm• 
__________ v~a~l~l~c~-Y~-=1~;--------~~----~L~o~c~a~t~i~o~n~ ______ __:: __ ~?~-F"-fcgt por year~>~---

Lida Valley 

. :;: J ·-: ... i. ;;. ;-' 

'.":'! 
- • t'!:_'f ·-. 

';.,,' !T ~t 
. . . ;· j't ;' 'J' Oriental Uasli _,,,. __ 

- • _, • y - - 't ff_ 

. ' f :· ' . •. . . 

Grapevine Canyon· 
,. :-" :: r;.. ;, : , : 

·.1. 

6S/42-8d 

ssti;:Mlb 
'. r_.",j•; .•• • 

...... 
"., los/'fi2~2oa 

. ; __ , ; _. r. ~-

.... _, 

-; 

: ~· 

L 

20 , r 
·- 30 

25 
-,: .. ;_,:. . . I 

' ~-

_):. · ·"'6o~·-·· 1 ·:. 

:_,;·~---~- -~---;-,.;:~;.·;· ... 1~· t·::·· .J 
~~ .. 1. 1(, JO:'i-. . _,, ..... 1. 

• '" J ~ • ~ •• f ~ ·' ........ ,. - . ' 

-' 
r ~- ... _~,.:. ,:.: ·- ... ,. 

-~ ----------------··---------
·:· . ' ~ .. . • ' -. ,~·..1"'\f'' ·-~ • ' • _.' No· estinmtcs worc•.madc',•in 
·:,s·t~nil.iall;'Fl:~f,-· ,,._, 

. ::-::.:-; ·. '<'f ~ ' •. 
,._ -:~;'· 

-~h _,.. I 

-· ~. -?.~~.,;:.. t,. 

-~ '· 

... 
' . --, 

·. :-·. 

. ·- ,, C.•J·: .... 
' ! ' 

AlkaH:spi-J.ng. tand Cl<iyton !Valleys'' or· 
"/:. •':._~ ~~ .. . "·tfJ ' ....... "' ·.t 

'. 
~.~cji i.~·- •. r -: 

·:_\·:-; 
-~ :_: J ~·- . r _r:-

·.~ .. r J _; 

• j ; . .-. • ~ !-·, •• ':.il:! 

'.,).- " ~~- -·-: -~.'' .-
_,_;: 

·.:·.:.:.·.- .. . .r ~ ' 
,_,.- ,, . 

_I.· 

.;.. 

·' '. 
,_ --.-.. .. ·-~- -) t,.;. 

:c ~~:-.:J{ ": 0 ' L ,i" ~-: ~ •. 
·. ;~._;.J:· ... :~ ~-·-:._t 

.-.;.J-..; 

• <('~ ~ ··, . -- ··. •" 

t ~-. 
-·-·~ . 

{ <:Y -; _,·_ \.· 

·- '· 

'• 

·-' !'.: ·:::·':.t ". 
'; ... 

; ·.if). 

.J..: ~l 

"· (: . 

., 

t. ~--. 

• r 

'·-
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9 
10 
ll 
12 
13 
IL>-
15 
16 
17 
18 

• ·<-' . ~ • • /"" ' ' •. • • "< ' 
0' 
'rrace 
0.31 
Trace 

.10 
-;12 . 
. 49 
. 25 
.02 
.69 

The small rains prior to AugGst 15 probably produced 
some runoff which wetted the alluvium underlying the 
stream channel. 1-\s a result~- less of the runoff resulting 
from the precipitation on Augui:\t 15 infiltrated as it 
flowed toward thegage, producing a larger flow than if no 
rains ha(j.· preceded the major., event. On Augustl8 a_ larger 
_rainfall was recorded at Goldfield but only a'minorflow 
occurred -at the gage, indicating, that the s_tpqnwas local
ized in the Goldfield area arid its effect was. not felt at 
the_gage site. 

_ · _ The. amount of .average annual- r-up()ff Jr:olll-., t,he mountains 
that reaches the valley-fill reservoirs has .been, __ estimated 
using a pr~cipitation-altitude method desc~{~~d tiy kakin, 
Moore,· and Everett (1965) and devised by Riggs and Moore 
(1965). An altitude-runoff relation developed during the 
study of Statewi-de runoff (Lamke and Moore, 1965) also was 
used in thls study. -

The estimated mean annual rGnoff to the valley-flll 
·reservoir area is summarized_ in table 7. Only about 22 
pSJrcent of the report area is assumed to contribute to 
runoff. Occasional runoff may be_ locally developed on 
alluvial fans arid lowlands but generally this type of 
runoff is so err·atic in frequency and_ duration that it 
has little value to economic development. 

Subsurface Inflow 

Subsurface inflow is of two types: (1) underflow 
from the consolidated rocks. of' the mountains to valley
fill reservdirs .. that originates locally as infiltrated 
pr>ecipi tat ion in the -mountains, and (2) intervalley flow 
of ground water. Intervalley flow through cohsolidated 

~'' . 

• 
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., , ... T~ble ..'·~~Estimated average annual runoff 
._.,.,;•1_. !.• ,1"' ~J -. ,··· ,~~-=-::,;,.._1 ·.:··c:~ \.• J_J.J,I •. ~-~; 
,, 

i', _.. -' ;_-. \.: 

·.r " .. 
.lfl- "4. 

Clayton Valley: 

....... 

-_ ... < 

·-t7i.' .. \ 1.- .. r ·.·:-:''!J E'Stiiriated -aVe1.\~.gC 
J 'Runoff -area=··..-.' ~arinu·ar· :runoff:·; 
·,; .'(act'e"s)··· :• '·'-': ~(acre-'fee't)~-

. . -~-:-; ,. '-·•-' f;-"':;\'.~- .• ' - ' 

·1-!ontoiurna·Peak-;··Cla.ytori 'Ri\:lgc;L' q•· ·· , .. ,.-p'·· 
:--·'shd i>almettoCMountalinif .·:. ·"·;•r;. 53,ooo ..• -c·; r 7oo··· ,, l"·"· .· .• 

···J ... ~-:- .. ~.:·_,...,. ~-- -..~~--·--··· . ,'·f ··_,_,::· :·:_.,.._ c:.-~~·-.. ·-·~c:;_/.~· .. y ··~c ,_. ___ .-, .. 
'- 's:irv-.;·,..l'cak R.i.nge . ·flce'pah Hillis•U ·o<. _., .. · r C••V :_ r • ·· • ·- -"; L· 

.,· ~ ~nd' _p-~yn~i(~t_c_!~ .. R{dgc) _.~ ·· .. : --; >~-:: -.~- 3 i) 000 '··:· : 1>-<"- '- -~:Jl8_00 't~~ 1 ··: :)L\.j 
~'!•) .. ~·- ·.; ~ --·~:::, · J .:!:.'~: ··; r·-:r:·J:c' .... "":. -; 1 ~~·-··'-~--~.. '' -.~.·f).rif l· ··~~-·,.:·-.;. !3·~'"'-··.:~ 

._, '1'<'it:·i~ (;;;,;;;~.;,;;) , -''"'J' t .. _~ -go·;ooo"·r.:y,) ··~3-;soo: '>-' 
Alkali Spd.rig' Valley 

'). '(': ' ~·: ;-:. 

Lida'•vall:ey' - ·- .. ,!. 

S tonewa 11- Flat 

. : .· _: .) :-.. -. 

.1 -n J , c ~- :;..:y1 ._ 1 -:--· _;·;- -. .::~·~:>::. , .. · . -:~. ). ) 

• r r ......... -: 

.. ··· 
·t ...•. ~ 

~'- "V/, 
·::~:r r: :''/ 

' < 

27,000 
rr. ;t: ;·I::"'.t 

;_ .. 

31,000 

44,000 
·:...;,j~. ··:1 _::s.-·j-- .·,.:"!. 

400 
.L 

·! -1','600;' 
. ''! :'r: t -.,_ 

400. 
: ~ t\:·.=:1· ~I 
1,000 

,_,·:jl: l:;. :·. 

Gr.apeyi_n ___ e c_anyon ~L''J:'• .,.· :1'" ..... ~· -~if';.'.,\· 1 :~·2'·' 000'!'"5: ;,,.~··":.• -- .. :·--.;_ ,.· .. ·: .. , 500 

-·--~·-_ .. :~~:.l._' '---~--~----------~~~---~~---~ .. ~ .. ~---~----- :~ --~--~~--··:.:..~·-.....__,.._~~-

'' 

. , . , .. ~ .I 
(,.\.J_"" • . ,. 
(V .,. ..... _ ; .··

·~·· l • • 

• 1 ;·-;.~ :· .. ·:' 

.. ,_ . ' ~' 

·"·"' ·· .. 
i .. :-

... ' • ..~ • ' J:.'' . · .. <'· . 
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~-~ ·,_ '- • • • ' .._, ;r ! '1.t' .. ' 
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r>ocks or alluvium ·has been"descr>ibed ·in a previous section 
and is shown in figure 3. Under>flow to the valley fill from 
consolidated rocks of the mountains is a direct contribution 
to; recharge' of the va11ey~fin 'reservoir" and' is' included j,n 
the .estimated average•annual recharge computed in tables; 
No· direct_. means 'are. _available to evaluate this underflow, 

'but it is assumed that it is' a moderate!y small part 6f' tne' ' 
total recharge to each valley, 

As stated ·in the section on .Reg;ional. ,Ground-Water .. ~low, 
ground water flows into. the area from .Big"Smoky Valley.to 
Clayton Valley, from Ralston and Storiecabin'Valleys to 
Alkali Spring Valley and possiply in .pa:rt .to,.$tgl),e\ia.ll :B~lat, 
and from Sarcobatus Flat·~ to Grapevine Canyon ... --WHMnthe 
area, ground' water' flows 'from Alkali Spring' Valley to Clayton 
Val·ley: and·· from. Stonewall Flat· to I,ida Valley ••. Estimates 
of the inflowar>e presented below. ·' · 

: ·'' '} . \ ~:. ' . 

The flow from the southern par.t of Big Smoky · Valley to 
Clayton Valley wasi_c_omputed by a preliminary budget for the 
southern part of Btg Smoky Valley, as follows: 

·j: .. '' 
INFLOW: 

no", • ·, > .'· • 
.•.' 

Average annual recharge from precipitation 
Av·erage annual ··ground-water inflow from 

I cine Valley (not shown on pl. 1). 

Total (rounded) (1) 

OUTFLO\IJ: 

Evapotranspiration 
Other 

Total (rounded) (2) 

IMBALANCE: (1) - (2) 

Acre-feet 
per year 
16,000 

·>r 
2,500 

18,000 

4,600 
minor 
5,000 

13,000 

The imbalance probably is· due to ground:..water flow 
mostly through carbonate rocks from Big Smoky Valley to 

. Clayton Valley and is considered a measure of its magnitude. 
Ground water flows through alluvium and consolidated rocks 
can be computed by means of a form of Darcy's law: 

Q ;.., 0,00112 TIW 

in which Q is the quantity of flow, in acre-feet per year; 
T is the co€>ffj.<~:i.er>t of transmissibility, in gallons per 
aay per foot; !_is the hydraul_;tc gl'ad.tent, in feet per mile; 

-· _,_· ,.; ~-·'. 

\ ', 
•. ·I:, 

,, . 
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W is the width ·or.-.the .flow'section;: in'rii:l'le's';'·•and factor 
.0.00ll2 converts gallons per day to acre-feet per year. 
The average water-tabl~ g.r.?-cttent:':betw,een Big Smoky Valley 
and Clayton Valley is about 40-feet pe,r mile and assuming 
an~effective:flow width of 5 miles, wourct .. require .. a.co
efficient :of tran_smis'sibility of about··60,000.rgpd· (gallrons· 
per .. day) per foot.-··. · ··· ··,· · 

.... ' ·-
' ·- -; • :Subsurface'.inf.low "tor Clayton Valley ·from Alkali" ·.' ·• 
Spr:tng Val'ley (fig; :.J) ·is .'computed .by difference ·:tn · the 
Alkal-i Spring • VaHey· water budget (table 10 )' .to .be 5,000 : 
acre·-feet. per· year'· Thus, . the estimated tofalc·.subsurface · 

·.i·nf~low .to. CJ:ay-ton ·Valiey ·rrom .Big Smoky< and Alka-li· Spril'lg: 
Valleys is•;•abo"ut 18,0.00 acre-feet :per·year. ,. ' ;· .. (. '· " 

Ground-water infloW' from Ralston and Stonecabin Valleys 
is shown to be moving to Alkali-Spring Valley and possi~ly 
in part to Stonewall Flat (fig. ·3); For the purposes oi 
computat:ton, all the flow is assumed to move into Alkali 
Spring. Valley_, .. The.subsurface flow from.Ralston and Stonecabin 
Valleys i•s:;computed as ·.the difference. be.tween the exc.ess .of 

·recharge over•:.discharge. , The recomputed average ·annual · · · ·,-. 
recharge to each·valley•.:is' 5,000 acre-fee:t ·(table·5)/:or·a.-· 
total. or· '10·, 000 ·acre -feet •for both· valleys. ·The aver.age · · , . 
annual·•natu_ral: d~scharge from• the' two<v_ alle'ys·•by eVapotrans.~ 
piration•.totals··about: .4-,500 acre-feeJ-·~(Eakin·, 1962:;-:p.: ·14·); 
The· difference,<of:.about 5,500 acre-feet· ·per year is assumed, 
to be· the inflow ·to Alkali Spring: .va'll.ey·. ·, · · 

( I' ,-;. • • • • I 

T~ make'<the: outf'low··-computadon for· StonejaH ;Flat, 
•r is assumed to be about 10,000 gpd,per foot (the transmit
ting alluvium probably: is nne--'grained)', · I about 10 feet 
per mile, and W about 2 miles, as estimated for the narrows 
near RaTs'toh 'TownsXte { -The computed-: flow is about .. 200': acre-
feet ·per .-yea·r. .. · · · · 

.• , ' .i. 

>Malmberg and Eakin (1962·, p. 17) indicated tliat ground 
water may be· :rlowing from Sat'cobatus Flat to· Grapevine· 
Canyon through the alluvium and underly:tng consolidated 
rocks· near··:sonnie Claire. They· estimated -that the 'inflow 
to· Grapevine .Canyon are·a might ·be about 500,.acre:-fe-et per-· 
ye·ar; Additional reconnaissance of the· Bonnfe Claire area· 
ind:lcates· that probably no ground water is f-low:t.ng '·through· · 
alluvl.um from Sarc6batus Flat to Grapevine•:canyon: l:i'ec'auM'! · 
water levels in wells indicate a ground-water divide in · 
the alluvium near. Bonn:i.e -Claire. ·This does ·not elimi"ri'ate 
the possibility of' ground··water flow through consolidated :
rocks from Sarcohatus Flat to Grapevine Canyon of 500 acre
feet per year, however. 
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··· OUTFLOW .FROM .THE VALLEY~FILL -RESERVOIR· 
. '·. 

Surface Water .. · ·. , 

Outflow ·of surface water :Ls lim:!cted to··minor amounts 
of surfa9e. wa·ter that ·flow from the va11·eys ±n drainage
ways, This type of flow occurs only from.Lida Valley to 
Sarcobatus Flat, and from Oriental Wash and Grapevine Canyon 
to Death Valley.. Outflow from Lida Valley was not estimated, 
but flow. data for other ·.sites .. in Lida .Valley; listed in 
table 6, indicate that it probably average·s~no more than 
about· 100 ·acre-feet. per ·year. The estj.mated averll.ge annual 
surface-watel". ·outflows for Oriental Wash.\and• .. Grapevh1e ,Canyon 
are 30 acre-feet .and 20 acre -,feet; rE,spec.ti vely ···(table 6). · 

Ground. Water•, · 

Evapotranspi-ration. · .. , •. 

In· areas. of shallow ground water, disc'harge .• ·occurs .by 
evaporation from .soil and by transp:i:ration· of;· plants . that.· . 
root .'to· .. the water. table .... These ·plants that tap .ground water 
are · .. c .. alled phreatophytes, !:'late l•,shows •. the areas• of phL'e- · 

. · atophYte s· in Clayto.n and 'Alkali Spring: Valleys ... Only m:i'hor 
. amounts of evapotranspiration occur in. the other valleys ... · 
The· principal phreatophy.tes a:re· sali~grass ,.· ·rll.bbi.tbrush,. 

· greasewood, and saltbush. · Table 8 summarizes the· est'irriated 
evapotranspiration .of ground. ,water. from ·these· areas.· .. The 
rates used are modified from the work done in other areas 
by Lee , (1912)., Whi,te. (1932) '· and Young and. Blaney, ·(·191+2). 

I ·,• . ·. : ~ ,· 

.Pumpage from Wells.·.· .· .· ·· '!•. . ' 

· ···· Ground water is pumped from ~ells .;for. :in.dustr.:t"ai,· 
public supply, domestic, and stockwatering use (tab-le 14). 
Goldfield has a public-supply water system that includes 
three wells. \1/ell 38/42-llb is the rna.in source .. of' .water, 
and wells 3S/42-2c .. and 33/42.-lOa. are standby .we-lls. 

;; ... In .. Clayton·-Val'ley, Foote Mineral. Company·.pumps water 
from wells .on the ·playa. The water is pumped .:Lnto evaporation 
basins where minerals are concentratnd and lithi:um,is extracted, 
No irrigation· we·lls are in the. area, 'l'able .9 summarizes the 
pumpage· ·for the ·area. · · · 

In I,ida Valley, wate.r is hauled· to Gold, Point, because 
no local sprj.ng or well supply is availabl~. 

..·. 

• •••• . . . ,".·; 
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Table 8 ,--Estimated average. annual evapotrans1Ji.rati'on of ground >raterl.i 

£-Phreatophyte' areas sho'm on plate 1_7 

: Depth to Eval'Qt_rallS1l iration 

-

: water : Acre- feet : Acre- feet· 
Areas of phrEatophytes and playas : i Area:,(iteres) : (feet) per· acre '; '(rounded) 

!Jare soil {playa) 

Standing water ( free-w·ater surface) 
Very shallow ground water 
Shallow ground water 

Subtotal 

CLAYTON VALLEY 

1 ,oo.o .. 
14 ,boo: 
4·,ooo.c 

· a ·19 ,000 

0-1 
1-5 

5.0 
1 .• 0 

.25 

·~ 

'" 

.5 ,ooo 
14,000 

1 ,000• 
-- 20 000 . ' 

Greasewood and saltbush ' . .-. · 5; 000 10-40 • 2 ' 1 , QOO 
Sal tgra ss, rabbi thrush, and tule s :3 • 000 0-10 l. 0 · 3 , 000 

Total (rounded) 2 7, 000 -- -- b24, QOO 

Greasewood and rabbitbrush 
llare soil (playa) 
Sal tgrass. ,;:t_l_lo,.;, and cottonuood 

Total (rounded) 

ALKALI SPRING V,\LLEY 
3 ,soo . 
4,500: 

z· 
9 ,JOO 

30-50 
40-50 
1-10 

• 1 
c --
1.0 

350.: 
.; ·::-

,. 2 

.'.400 

1. Only minor amounts of ground '"a ter are sJ iscbarged by' evapotranspiration in Lid a Valley,. Stone>la 1'1' 
Flat, Orienta 1 ~)ash, and Grapevine Canyon, Most of the discharge is assoCiated with small springs 
and is not included in the tnble, . · ,. 

a, Heinzer {1917 , p, 144) estimated the area· of ci:he ·play a as 2:?, 000 acres. This e s_tima te of 19 , 000 
acres was made from aerial photographs and field cheeked 'a"t · \·lide ly.· sea ttered points. 

b. Meinzer (1917, p. 145) estimated th~ tritai dis;;harge: at "several: thousand aC:re-feet a year." 
c. Depth to water probably too large for any; mea.~urable evap'oration:' from ttie playaic 



Tab 1e 9 • ,.. ~stlrnroa__;:z .9 f ".!' eima t e_ol.:._ll.!,!.l;._!...~.lLl'.~.!!!i?-~fle in .)12.2 

.iA~l quantiti~S ·in acr-e;;._te~t~p~t" ·ye~i-7 : 
~ . ' .. •, ' . ' . 

- .. - •. -,. •. ~ .. .c.c-.. -. -.~· ··--·--· -Puhfi7-·-··'---'----StdcE~"7:-- T;ta 1. ·-·····-

--.--V.~.!..l&..;_ •. _ .. __ JE.d.!:!!'.~S.i.~l__Jl.E.PJ?.!y D.o"'"~.t.~c -''-".teri&; ..... -()".£!-!"ded.l_ __ _ 

Claytol1 van.,.,y :. a ;2,000 'I 10 2,000 
.... 

Alkali Spring Valley .. (. 
b 20 10 io 

Lida Valley· 10 10 20 
,. 

Orie11tal. Hash. lO 

Grapevine Canyon. ntinor 

----· " . ' .. ', '• ' . 
--~·+·--~ .. --------.,-. ....... ,~------- ..... ~---------·--~---,-·--~~--~---~----,.~-_.--~~--·-·· ......... ·--·--·-+-··-·-

a. 

b. 

Total ·2,000 20 . 30 L~O 2,100 
. . . 

' . ' . 
~--~•w,-·••·--:;-----·•·~- •••v_ ·•· ---~ ·•~. ~---- -- ~-'"''"' "" --~·•·• '"'~-•~·-·· "'" ·--

. Foo_te. '1-11;-nf~ral .CotnPanyj repo:i.~ts a gross 
196,6; but they as smile about a third 
gro_und-~1ater system .. by infiltration 

' ' _;;~ . 
pur,op".9.r;e· of 3 ,goq 'acre-feet in 
of ,th~ P.di:iq,aze; .-te·turns to ~fle 
frOUl 'th'e.lL' ·eva:florati,on- pond.s. 

. '' . . ' 

Ba~"ed· ·on a. CO>lSUiilption 
estimated ponulatiou 

' . 
;., 

. '{,' 

' '., 

of 
at 

', . . ' 

. I ~ 

100. gallons per day pe10 person by an 
Gtildfield of 150. 

: .J, -30-" .. :. 

- •. ~i 

:~ :". "· .. '" 

••••• ,, 

•• 
·., .. 

' 



• . ~ '. ' ~ .. · -.-, . '·: · ·Springs 
. : ~- '····, . '· . 

. ·:. :rn the 'mountains o"f the area; smalr- springs ·i-ssue from 
consolidated rocks;· In most valleys· >their· combined disChar'ge 
is miz:JOr; ·they -support· small areas of willow, -rabbi tbrush, 
and wildrose·. :Much of their flow seeps back into the ground 
and reenters grourid.;water storage.· Table,l5-presents data 
on selecte_d springs; · · ·. · 

. . . 
:The ·largest· springs in the area: probably are: WA.terwoi•lcs 

Springs.· (2S/39~22a). at-Silver PeaK' j:n· Clayton Valley.. Dole: 
(1912; p. 5) aridl-Me.ifizer (1917, p·:-143) report the -now of·· 

Waterworks ·Springs as· 350,000 ·gallons per day €>bout·2h0 gpm). 
Later_in Meinzer's report (1917, 'p, 153) he also reports -
the flow as · ,500':· gpm. If the smaller figur•e is correct,·. 
the average ann'uaJ. 'floW ·of the'se springs probably iS' ·abo(zt 
400 acre~feet, The ~pring~ are in part utilized by the · 
public-supply system at Silver Peak, but most of the -water 
is consumed by phreatophytes in a nearby swampy, saltgrass 
area. This discharge :l's .. inclu'ded in the estimates of 
evapotranspiration in table 8. The net consumption of· 
spring flow' by the public-supplY system probably is about . 
10 acre-feet per•year. · · · ·· 

: , J : ·, ~., -~ • r~ .. · 

In Alkali s·pring Vall·ey, 'Alkali Spring (1S/!il-26a)' nciws 
about 50 gpm at )40°F, The _spring flows into_ a· small · 
stockwatering ·pond, : Some of the· water is consum_ed by stock, 
some i:s evapcitransph'ecl' (the ·loss i~ accounted for in table 
8):, but most· percola-tes ·back into the ground and r•echarges . 
th:e·ground-water reservoir. The stock consumption and · · ·· 
associated losse::i fr'om ponded water are estimated' to be no . 
greater tt\an 10 acre-feet per \rear. 

In Lida Valley,· Meinzer '(1917; p. 151Y ciesc:z::ibed' <. 
several ·springs~ h_e·ar _Lida. Their flow was piped 30 ·miles 
northeast to Goldfield where it was· us·ed ·:a:s the public supply 
and for milling;· The dependable supp:j'y from these 'springs ' 
was· reported .to. be about L~50 acre-feet·pe·r:year. · After: l 

1919, the pipe line was not op6ra teu 'ag~d'n. A very brief · 
inspection. ·ot' a few of these springs indieates· that their · 
flow is_ n<)'w' ·oril'y a fraction ofoth6 flow· repqrt'ed by Meinzer. 

·Most of :the flow seeps 'back into the ground 'and percol'a.tes 
to the ·11ater1 ~ab,le; ·_s6m~ supporots small· areas of phr~ato_..: · 
phytes. The few roesident.s of ·I.d.n'l use spring 5S/40-.)6a · 
(table 15) for; doriic's tlc ·supply, pl'obably c'onsuming. less ::; 
than·l6acre~fe~t-per_year._·· :· · · · 

' . 
'· ' ' .. 1 



In Grapevine Canyon, about .a mile northeast of Scottys 
Castle, Stainingers Springs (11S/43-6b) had a flow of about 
200_gpm in the spring ,of 1967-, or·about 300 ac.re-feet per 
year. Ball (1907, p., 20) described the springs-as having 
a flow of about 600,.000 gallons per .day (abo,ut 700 acre
f,eet per year) . ·. In addition ·several small ,springs and . . 
seeps, called Grapevin.e Springs (MendenhalJ,. 1909, p. 31),. 
llS/42-3a,b, are about 3 miles west of Sqottys Castle. 
The combined flow of these springs is riot known~ but is 
-P~o.bably. only a fraction .. of. the flow of .st_a~,ningers Spr·i up:s, 
or-perhaps 100 acre-feet pe~ year. These two,_gro~ps of. 
springs probably drain Grapevine Canyon' arid ,'perhaps some 

. (additional adjoining areas. . Perhaps. ·10 acre -:feet of 
spr-1ngf'low per year is utilized at Scottys'Castle, some 
is discharged by a few acres o·f. -pllre.atophytes near and 
downstream from the springs, but most ;se·erS:)fick to the 
water table where it· flows in· the. subsurface to Death . 
Valley. . · ., · ·· 

..... 
Subsurface ·6~tflbw 

Subsurfa'ee. outflo)'l .. th'rough cci'nsolida ted rocks and (od 
alluvium occurs ft•om J"ida Valley to Sarcobat,llS Flat andc 
from Oriental Wash and Grapevine Canyon to Death Valley. 
Outfl'ow alsb·occurs from Alkali Spring Valley to.Clayton 
Valley (previously described .as subsl;rtace .inflow qf .. 
~hOOO ac re,-feet per year to clayton, Valley.) and from· 
st.or1ewall Flat to Lida Valley (prev'iously. descr.ibed as 
subsurface inflow. of .200· acre-feet .'per :ye'ar t;o Lida Valley). 
Because of v:i.rtually qo. sqr>ficial natural. dischar~ge fro'm Lida 
Valley, Stonewall Flatr arid Oriental. Wash, subsurface o~tflow 
probably is the principal means of disc.barge. 

For Lida. VF>,lley, because of no phreatophyt<; discha.rge 
in the valley and ,l;le.cause of water-table gr>adients all.: 
recharge is assumed.to be dischar~cd as subs11rface outflow 
to. Sarcobatus Flat. -Th,e- estimat,cd average annual recharge 
consists of 500 acr,e -fe.et f'rom precipitation (taole 5) and 
200 acre-feet of underflow from Stonewall Flat, or a total 
of 700 acre-feet .. Maimberg and Eakin (1962, p. 16) indicate 
that aa much as 2,.-:)QO. acre-feet of recharge to ·sarcobatus 
Flat ,may be. derived by subsurface 1nf1m-i fr·orn tr:i,buta"py 
valleys,. The conclusion'.·reacbed in ·thi'" reconnaissarice 
is that .. about 7.00 .acre -feet of' inflow .'is.- supplied· froni. Lida 
Valley, In addi.-ti.on, the possib1li ty ·exis,~s: for some . 
ground-water flovi· from RalRton and stonecabin .Valleys, through 
Stonowall Flat to Sarcobatus Valley '(fig. 3')'." F'uture studies 
may help rei'ine the i'low net and quanti ti.es · of flow invol ve<l. 

•••• 



• Because .no .direcL:estimafe\ ·:hf>niade·, the underflow 
from Oriental Wash.is assumed equal· to the ground-water 
recharge;: which 'has been es tfma ted to ·be' ·about 300 ·acre-
feet per ·year ·(table 5) .· . · .. .: • . . ' ' •: . · ;,· · 

'. ' l '"' ::. 1 ' :; ',-.I ,;. r ~ •• L 1: j I 

In Grapevine· Canyon•; Grapevine and Staintn'gers ·· ,. . · 
Springs flow about 400 acre'-fee:t per ,Year. (See Springs~} 
Under nat:i.ve·con'ditions, most of'the flow would'seep · · 
back to· the viater' table and wo'ulcf be 'dischargect'.westwar·d 
to Death Vall'ey from the. :area by underflow. Therefore,•· 
the' naturar underf'low out of the' c'anyon is nearly 'equal· 
to the spring .. flow,· ·o·r about 4oo acre -feet per year'. · 
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GROUND-WATER BUDGETS 

J:i'or natural conditions· and over the ·long-term, 
assuming that long-term climatic cqnditions- .remain 
reasonably constant, ground-water inflow to and outflow 
from an area are about· equal, Thus,. a.ground-water 
budget can .be used .(1) to. compare the. e~timates of 
natural inflow to and o.utflow from each 1{a1ley, (2.). to 
determine the magnitude of errors'.in .the two. estimat.os, 
provided that one or more eiements are not estimated 
by difference, and (3). to select a value. that, within the · 
limits of ·accuracy of this reconnaiss,nce, represents 
both inflow and outflow. This value in turn is utilized 
jn a following section of the report to estimate the 
perennial yield of each area. Table 10 presents water 
budgets for each area and shows the reconnaissance value 
selected to represent both inflow and outflow. 

For Clayton Valley, because neither the inflow figure 
nor outflow figure is considered more accurate, the average 
of the two is used for the value to represent both inflow 
and outflow. For Stonewall Flat, the inflow value is 
selected as probably being the more accurate of the two 
and for Grapevine Canyon, the outflow is selected for the 
same reason, 
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Table ·w>~Prelimiriary ground-vrater budgets 

! All estimates in acre-fee~· -~e-~ year and 'rounded 7 -. -- -

Alkali 
_clayton Spring · Lida 

Budget elenents Valley Valley Valley' 
Stone-wall 

Flat 
' 

-~ .. 
INFLOW: r.~. 

Ground-uater. · i:-ech~~ge from 
precipitati9n (taple- 5) 

Subsurfac.e inOow (p. 21.;--27) 
. . 

To_tal (rounded): (1)'. 

·.- 1,500 
·18 ,ooo .. 
·20,000 

100 500 100 
5,500· -200 
.5,500 - 700 100 

,-
' 

oriental 
>lash 

·. 300 

300 

NATURAL OUTFLOIU-
I 

w 
•\Jl 

I 

JWapotianspirat~on (table 8) 
Springs (p. 3l--32) . 
Subsurface outflou (p·. 32-33) 

· Total (rounded) (2} 

TI-mALANCE:. . ·f 

Excess Of; o"utflo~! over inflo't._t 

VALUES SELECTED TO REPRESENT INFLOl"/ 
AND NATURAL OUTFL0\'1 

(2) (l) 

24,000 400 
a 10 minor 

Q -··b5.ooo 
.24',ooo .. - .... 5,500 . 

4',009_ (c) 

22,000: 5 .. sao 
' . ' 

minor 
10 

b 700 

700 

--· 
(c)' 

-. 
700 

200 

200 

100 

100 

. -

--
b 300 

300 

(c) 

300 

a. Most of ·t:lie .spring discha>;g~ is included in <w::po~ranspiration .est_ir'..ate o1e as subsurface outflo-w. 

b. Com?uted. to be the difference beti·1een· to-tal retharge minus the· estiniated elements -~f discharge. . -" . . " . .. 

c. Imbalance .. ·is. 0 because some elements of budget ,.,ere deteruined; by'dtfference. 
~· " 

.-

• • 

Grapevine 
Canyon 

50 
lQQ 
500 

--

·· minor 
a 10 

400 

400 

-100 

IJ00 



CHEMICAL QUALITY OF WATER 
' . 

As part of the· pre~ent.study, 16 ~ater sa~ples were 
analyzed in a field-office laboratory to make a general 
appraisal of the suitability of the· water fo'·i' domes tic 
and agricultural use and to define the general-chemica1 
quality of the water. The analyses are listed in table 

· The samples wer-e analyzed for the p:r-inc:ipal anions 

11. 

and cations, .except sodium and potassium, which were 
computed by differebce. Fluoride,iron, mangane$ei arsenic 
and nitr-ate wer;e not determined, although. they are imp·ortant 
ions and·affect the suitability of water for domestld use. 
Boron; critical to agricultural use, was not determined .. 

For -agricultur'al use the grotmd. wa.ter anaJyzed was 
fair t.o poor in qua·li ty, as classified by the Sal'inity 
Laboratory (U.S. Dept. Agriculture, 1954) (table 11). 
For drinking purposes, most of .the water samples are . 
marginal as to .quality. Mo.st samples' had undesirable . 
concentrations of chloride,. exceeding 250 ppm (parts :-per 
million), sulf~te (~ore than 250 ppm), or total dissolved 

• 

·solids, as reflected by specific conductance of m'ore than 
about 750 micromhos (U.S .. Public Health Service, 1962) .; ···-
The sample fr·om the Goldfield supply system .had a specif-ic 
conductance of.702 micromhos which is within the recommended 
limits. The water used for public s·upply at Silver Peak 
is highly mineralized (spr·ing 2S/39-22a, table 11). . · 

Because odly a small number of wells and springs cbuld 
be sampled, conclusions as to the general quality of .water 
should not be drawn from the data in table 11. Both better 
quality and poorer ~uality water probably occurs ~n the 
valleys. · · 

In areas of evapotranspiration the mineral content 
of water generally 'is high, as in Clayton Valley. This 
is not the case, however, in Alkali Spring Valley. Water 
from weli 1S/41-4c on· the playa, which is. surrounded by 
greasewood that is transpiring ground water,: had a speci1'ic 
conductance of only 1, 730 micromhos, eompared. to ·a water 
sample from well 2S/40-17a on the playa_in Clayton Valley, 
Which had a speciflc conductance of 242;000 inicromhos, A 
conductance of 1,'/'30 micromhos Stlggests a mineral content 
of about 1, 000 ,ppm.; Generally, .this would be a low concentr
ation, if this were the principa~ area of natural discharge. 
The low mineral content confirms the· pr¢liminary conclusion 
that subsurface ·flow ~s:occurrin~ through the valley (fig. 3), 

' ' .-. 

. { 
i 

' . ... ' 
·~ 



• 

• 

that flushes the dissolved-mineral matter westward to 
Clayton Valley rather than allowing it to accumulate and 
concentrate in Alkali Spring Valley, 
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• ITJ:l~:.AYAIH~&-~ ~I_1Tl;:~::·SUJ;'PLY; .. •1 

Sources .of Supply 
.. -·~· -- . .. . .. - ..... ~--·· ~--·-.... ~-- .... -~---- ..... ~ ---·-· 

. ·:_,r..:·n.:: ~~: . ."f 
The available ground-water supp'ly 1of. the six valleys 

in the Claytqn _Valley-Stonewall Flat :a~ea;.consists of .. two
inferi'el;ftea· ehti t1.es :· ' {1')- th'e''per"~niii8:i ;,'yield' --or·' the "·'. 
maximum .. amount ,of,na.tural .discharge that,·.economicall.y can . 

. be s,al vaged over. the· .l_cing 'ferm by punipihg'; and (2) the '' 
transit-;to~al ;~{orag~ ... re~erwe (defined below)~· : ·· · · .. 

·. ': 

- .... · _Th~ P,ere~nial yield_};>f each of the six valleys: is , , 
sh?W!1; in t_ar;J%--+~.·- _,In Clayton and Alkali Spring Valleys, 
most of the.ground-water_ evapotranspiration could be 
salvaged by properiy lo-cated wells in or near the areas 
of .. discharge .. · .How'.ever ,. in. Clayton Valley water quality ,. 
might· be a, li.ri)H=\n~ ,,taq:~or,: for agricuitural use, ~ · · 

In Alkali Spring and Lida Valleys, Stonewall ~lat, . 
and Oriental Wash, from which subsurface outflow is' fhe'· 
dominant means of d1.scharge, the amount of salvable -.dis-. 
charge is difficult to determine. The 'possibility o'f' . 
salvaging a)-1 qr par.t_ qf .. ,t,he, outflow qy; pumping H/,;~ncet- .·, 
tai.n' ,._For, tqe purposesJ,,op this reconnaissance it is 

· assul]led:,.t.hat._,tl}e .slJbsur_face geohydrologic controls might 
permit salvage of about·: l'lalf the oqtf'low by partly dewater
ing the valley-fill reservoir. In Grapevine Canyon, ·nearly 
all the· natural discha:rge, that is·;· alT the· ·flow of--Grape·-·· 
vine and Stainingers Spr>ing~ ga_n_.,ges~~v:ag_<"d·, __ ., ,, .. · 

'l'ransitional Storage Reserve 

. Transitional storage reserve has been defined by Worts 
(1967) as the quantity of water in storage in a particular 
ground-water reservoir that can be extracted and beneficially 
l1Bed during the transition period between natural equilibrium 
conditions and new equilibrium conditions under the perennial
yield concept of ground-water development. In the arid envir
onment of the Great Basin, the transitional storage reserve 
of such a reservoir is the amount of stored water available 
for wlthdrawal by pumping d•lr1ng the nonequilibrium period 
of development, or period of lowering water levels. There
fore, transitional stor-age reserve is a specific part of 
the total ground-water resource that can be taken from stor
age; it· is water that ~s available in addition to the recharge. 



Valley 

Clayton Valley 

Alkali Spring 
Valley 

Lids Valley 

Stonc,Jall Flat 

Oriental Hash 

Grapevine canyon 

Perennial· 
yi~ld.!.l" 

'(acre-' feet) 

22;oo_o 
.; ' 

3,000 

350 

100 

150. 

400 

Remarks 

Assuines''salvage of nearly all 
natural discharge. Hate\:- quality 
poor; bui: suitable· for minera-l 
extraction. 

Assitmes salvage of evapotranspir
ation losses' and ·a:"oout.half"tlie 
subsurface ··ilutflow. · 

Assumes saivage" .of about half the 
subsurface. outflow.-

··Do. 

Do. 

Assumes salvage· of all the flow of 
Gi-ape'\dne imd · Stdiningers Springs, 
~lhicli' mostly becomes' subsurface 
outfloi-i. 

1. Salvable supply based· on.'estimates in table 10 • 

. ··. 
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Most pertinent is ttie radt. 'ti-\a'E -rib grou'nd-water s'o,;r·ce 
can be developed without causing storage depletion. The 
magnitude of depletion vari'e::i'''directly with the -distance 
of developme.nt- from :a!Jy resharge and- discharge. boundaries . 
in- 'the ·ground-water system~ Few desert valleys have well
def1n_(id recharge boUJ1d((f'ies, st.teh as-: live streams o:r lakes; 
many; however, have .weJ:l-defined discharge boundaries, _such 

-'as areas of evapotransph'ation. _:_·: · · · 

'To 'compute the tra'nsitional storage· reserve of the· 
six valleys in the report area, several assumptions_ are 
made:· (1) wells would· be stra1~egically situated ·in, ll'ear, 
and around the areas of natural discharge so that these 
na~u~ai-loases (subsurfhce outflow and evapotranspiration) 
could ~e reduced or stopped with a minimum of water-level,_ 
drawdown in pumped wells; (2) a perennial water level·so· 
feet-. below land surface- would curtail virtually all evapo,
tr~nil~iration losses fr6m ground water; (3) over the i6ng' 
term, pumping would cause a moderately uniform depletion 
of storage throughout most of the valley fill' except in' 

·playa· deposits (rnostly ·clay) Where the· transmissibility 
and storage coefficients are small; (4) the sp,cific yield 
of the valley fill is 10 percent; (5) the water levels -
ar€J within. the, -range . of economic pumpif)g lift for .,th.S _intend
ed use; (6.) t]:'le. deveiopment w-ould. have littre. or ·no. eJfc<; t · ·· 
011 adjacent Valleys or are-as; oli:Jd. (7) the warex' is, of SL!~t-
able chemical quality· for the 'intended' Lise; · · · ·· ·- ''--

Table 13 "rres~nt~ th~ pre:i'iminary esticia'tes 'of"tl"ansi'
tionru. storage. ~es.e_rve, ba~ed ._on the .above. assumptions. For 
each of the six vall'eys the estim-ated storage -·resePve· i·s 
the product of the ,area beneath which depletion can _be 
expected- to occur' averag'e th:i.cknes's -.. ·or the valley {:il'J,_ t.o. 
be dewatered, and specific yield, 

'rhe rnanne_r,~ in y._rhich transitional . s tortl_ge .• re~~{>v-e :'-· .· 
augments the perenn1al yield has been described· by--Worts 
(1967) and in its simplified fol'm is shown by the followj_ng 
equat;ion: 

Transitional storage resel've · Perennial yield 
Q = ~-------------··-------- ·c-·---·------~---·-'"·-'-----· + -~- .. ·-~·----"---

in which Q is the pumping rate, in acre--feet per year, and 
t is the time, in years, to exhaust the transitional storage 
reserve, Tl'ds -basic equation, of coqrse, could be modified 
to allow for changing rates of storage depletion and salvage 
of natu.ral discharge. The equation, however, is not valid 
for pumping rates less than the perennial yield . 

-41-
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.!.!.All quantities roundeq_i 

•. . 
---·---- .Area of. 

depletion 
(accos) 

--. ... T_..h-i-c"'"k-_n·-.,-.""·s-t"'o-l;i"'·.,~-1'.,. r-a-;,;'i t ionai""st"~7:ig-;;-- · 
. d<i<7aterccl . reserve: '1/ 

-
__ ._v_a_!_lcv .:_ ~~ · 11 \ 

. . """'"--~---·· """'-----· 
(fdct) (ac>Oe-fcot) 

......,.~.,..--__ (2) .. _JJJ . .2LG.>.E.Q.,1Q~--

Clayton Valley a 90 000 
' 

50 b l:-50,000 

Alkali Spdng Valley co,ooo c 10 G(J', 000 

Lida Valley .cJ 120,000 50 600,GCC 

70,000 50 Jso;ooo 
i: .. 

3'5 ~Gao 50 'l"a' 000 o,. '· 

0 e ., Grapevine .ca:nyon 

1. Assumes .a apecific_ yield o;:' 10 percent. 
-- '·"· ·.,-

a, Eitcludes alluvial a·rcas ii1 ~-lcepah Hills and Paymaster ·canyon .and t:hose 
isolated are6s mo'stly in' the eastern halves ··oi'·r:' Z'S., R. l,o E., 
and T. 3 S., rt~ liO E~; a.nd ~Qu.t:hTJleSt_~iri ·p_a~t of· T~ ,;, ·.~~· ~ R .. ·l:-i E. 

b •. E>:<:hdea playa .,Jcposits nou being pun1J?ed for mineral_ c>:traction. 

c, ihtcr.leve!. in 1967 about 40 feet in phrcatophyte 'ar-ias' (table 3), 
. _.,. 

d. Excludes the' alluvial arc~ between Goldfield Hills aiid' Hount Jacbon 
Ridfi,;, 

~. No rtnnl.ng. of" srO,unJ ,roter is. nec.cssary to Galvagc most of the nntul~<.tl 
Gischa~ge· Or the area (Gl:-apeviric. 8ri.(1 ;·St~ininger.S· ·sp_~~?.tlg.s) + 

·' '> 

.:; 

( . 
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Using the ~bove e4u~tibh ~rid th~·estimates for Clayton 
Valley as an.;example (tra~sitional s~orage reserve 450,000 
acre -f~et, table 13;. perennial yield 22,000. acre·-·feet, · . 
table ~2) and 'using a pumping .rate' (Q) equal to peremi'ial 
yield in acc6rdance with the geheral-infent.of Nevida W~tef. 
Law, the time (t) to deplete. the transitional storage · · . · 
reserve,is.computed.'to be 40 years. At the end of that 
time; the t~ansitl6nal .storage reserve wo~ld be exha0sted,. 
subJebC.to the· assumptions previousl:;: de-scribed. : : ·• . 

· · \1/hat is not shc>~.fn ·by the. example. is' that ih tl').f? · fi;:,s;t: 
year' virtually all.,the pumpage would. be derived :t:rom .·.·: ·. 
storage.,·_ at]d very little, if any,, would be~ derived 'by 
salvage .of natural -discharge., On the other !'land, -during . 
the la~t year of the. period,-ne~~ly all pGmpige:would,rie .. 
derived from the salVage of natl,lral.- discharge-. and v:i,rtua1ly 
none_ from the stor;age r:eser:ve. · · · . ;,, .. · -· · 

. ' . . . : ~ . • I . ~ . . , ; ., . ' ' : . . 

During the· period of depletion the ground-water flow-.· 
net wciul~ be ~~b~;tantialli~odified. -The_ estimated r~~h~fge 
of 22,000 acre.:reet per year that o-riginally flowed from 
around the sides of the valley to areas of.natural disyharge 
would'u~t~mately.flow directly.to. p~m~ing wel1s; · 

To meet' the needs of. an ~~ergeqcy or other sp<fi~ia) 
purpose:.requiring ,grou'nd:-water pumpage in exs'ess of per~n-. 
nial yield for specified periods of time, the transitional 
storage reserve would be depieted'at a more ~a~i~ rate than 
in. the, example given. The abo.ve equa~ion can be. use(j. to 
compute. the time. requir-ed to exhaust- the. storage reserve for 
any. Se>lect.ed pumping' rate in., exces~, .of the. !:ie:refmial 'yield. 
However, , once .the transitional storage i'eserve was exhausted, 
the. pumping.ra;te should be.peduced.to.the perennial· yi<:>ld as 
soon as- pos§!ible. Pumpage-. in excess of the p,erennia1 yield . 
would r"'sul t: in an' overdraft; £mcf pumping lifts would. continue 
.to increase and stored watet would continue to be depleted 
until some undes.it•ed restllt occm-red. · · · - · 

. ,, 



.·• FUTURE DEVELOPMENT 
~ ·• :-- r 1 .• 

The only st'gnificant w~ter development 'in the area . 
in 1966 was in Clayton Valley where about 2,000·acre-f'cet 
was e~aporated for ~inerai ~xtra~tiod (t~bl~ 9). This · 
leaves an· estimated 20,000 acre-f.eet per year. of salvable 
water to be consumed for . indus tri<3:l and agr5cill tural use' 
if water of suitable quality-exists in area~: f'aV6rable 
for farming. The low altitude 'of Claytori'Valley favo:>s a 
longer growing _season than- the higher, adjolning.valleys. 
The best. area; hydrologically, for development of the 
gl:'onnd-water resources probably is in '1'. 3·s;, R. 39 E., 
because of its proximity to the largest phreatophyte
d:ischarge area and because of its sitallow·to-moderate 
depth's ·to water. ·Because the scope of this. study exclt1ded 
test drilling, the hydrologic evaluatibn of this'area is . 
tentative.. Before any lar~e-sdale developmeGt is under
taken, test drllling should be done to evaluate the aquifer 
characteristics, depth to water, and particularly the water 
qualitfr for the intended use.· A~ evaluation of soil suit
ability also is beyond the scope of this. study. · 

;·. . ·' . . 

··Alkali Spring Valley; having a yield of· posslbly 3, 000 
acre-feet per year,· contains water that migh.t be ·imitable · 
for irrigation. However, static water levels are no less 
than 30 feet and might· be 50 feet or :more· in· ar·eas hav:ing 
soils sui tabie for farming. Whether' large-capacity wells 
col1ld be d·eveloped is not known~ 

The depths to water in I966·in Lida·Valley, Stonewall 
Flat, and Ori_ental'. Wa~Jh probably' were ih-.'excess of' 200 f'eet. 
Gr~mnd water in these ar·eas probably i~ou-ld -be economically 

·developed only for some industrial uses or for publie-si.!pply 
iriasmUch as pumping lifts wo~l~· exceed present economi~ limits 
for 'mcis t types of agriculture. Moreover·, ·the· estimated pel'en
nlal yields are inadequate (100-350'acre-i'eet) for any 

· sig6if1cant farming development. · ·.- · 
",''· 

The springs near Lida in Lida Valley probably could 
be redeveloped as they were when their flow was piped to 
Goldfield (Meinzer, 1917, p. 151). To determine their 
present potential, each spring would have to be visited, 
the flow measured, the quality of the water determined, 
and dE:>velopment costs ascertained. In Grapevine Canyon .. 
maximum development of Grapevine and Stainingers Springs 
wo~ld utilize most of the peJ:>ennial yield of the area. 
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-~ __ SELECTED WELL AND SPRING DAT J.\. • .A,ND WELL LOGS 

• ' --~ · • ,:. t' . I' . 

Selected .wel'l.' data· are·-:1-isted :in table -14, selected 
Spring' data in·"'-'tab:le '15,; an& 'ie.iected d!;ilnirs I lOgS Of 
wells--a.re listed-in- table 16 .. Most of the wel'l data and 
logs'o·are from the files of the· Nevada State Engineer. ... ~ ·-. . . 

-~. • •• ,·· J -.:.::: ' ~·- • • • • - •• • 

'< : Data'-'in table 14· were selected to include most of 
-the- weils -in -the· ar;ea< ·Table .iS include-s. da'ta on the 
-.rarge:r:' springs·.that.;wer,e.- xi sited as par~ o-f the field 
work.~ , 1'able 16 con_t;a:ins · logs . .for only a, .t'ew. wells .. 
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\';. 

''· 
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Location 

2 

I 
-./:=' 
0\ 
I 

2 

3 

4 

1 
1 

1 

l 

number 

/39-12c 

-14b 
-15d 
-25b 

/40-Hlda 
-lCdb 

/39-lla 
-16c 
-35cc 

/38-lOd 

. -lla 

/41-26a 
/42-34c 

/41-4c I 
-l8a I 

i( 42-lOa 
1 

! 

' l 
Year 

Owner or name drilled 
' I i 
i 
I 

Foote Hine ral 1966 
Company 

Do. 1965 
Do. 1965 
Do. I 1966 
Do. 1 1964 
Do. 11964 
no·. 11:~5 ---- ! 1;s3 Fish Lake 

11958 
Livestock Co. 

Do. 
i 

' Gottschalk Well I --
Klondike i --
U.S,G.S,, no, 3 '1965 

U.S,G.S., no. 211965 
Dodge Const-.ruc- 1950 
tion Co.·, 
Ramsey ~!ell 

: ' 

Table 14. --Selected well data 

Use: H, mining; S, •Jtock; T, test; P, public supply; 
D, domestic; U, unused; 0, observation 

I I i Yield Land ';later-level 
J (gpm) and surface measurement 

Depth Diameter 1 ! draudmm altitude ' Depth 
(feet) (inches) Use i (feet) (feet) Date · . (feet) 

I 

CLAYTON VALLEY ' 
i I 500 12 M, -- 4,450 5-30-66 8 

I 125 6 H -- 4,290 2- 3-65 18 
50 6 I H -- -- 2- 5-65 ll:· 

1,00 6 T -- -- 5-28-66' 2 
700 10 H 600/296 I> ,26 7 3-2 6~6t~ 4 
500 10 H 800/296 4,267 6-19-64 4 

1,820 12 H -- 4,280 5-23-65 4 
-- -- s -- 4,325 1-19-67 44.75 
-- -- s -- 4,396 1-19~67' 117.80 
185 s 5,241 1958 ' . :dry -- -- -. 
245 6 s 15/-- 5,000 12- 9-58 2-15 

I ·' , --
ALKALI SPRING VALLEY . ' 

-- -- - -- -- 10-21-13 ' 61 
160 50x70 s -- 4,940 10-22-13 ·.148 

1-18-67 138.01 
72 1-1; o I -- 4,825 1-19-67 45.7~ 

.. 
72 1)o 

0 I -- 4,825 1-19-67 47.62 
310 6 s 300/-- 4,990 5-29-50 210 

I i I 
2-15-SG 197.40 

jlO-ll-62 197.45 
! ! I ; 

' • ' 

' 
·state 

log 
r:'l:t:'.ber Remarks 

9001 

8364 
8365 
9000 

I ' .. 0334 
'' 

8333 
8529 ' ----

~ 4520 
.. 

.. 4518 . ' 

' -
-- (a) 
-- (a) 
--
-- First water at 

67 feet. 
-- (b) 

1345 (c) 

! • •·;. ·-'· . . , .. ,. ' ' · . ...;_·. . . 
" ~ ( 
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Table 14.--continued 

. ·: <··· 
.' 

.-,.:; •:;,... ·• ~ ,, ,. r ·; . ~ .,. 

•, ' 
! ' 

Location ,, 
::numbe:: · 

3~j42~2c 
·,·., . ·- ·-~i.Oal 

I 
,. 

. . -i'lb t 
l 
l 

(4S}43-33a! 
.o5S/ 43,-17 c'f .. . . . . . I 
• I'. . ..... . , .. 

.j::- '. . i 
-J l 
I ' 

6S/l,3-Sc 

4S/45,-lJc , 
.j . - ~· ~ . ' ;" '.. . . '1·. 

7S/40-.27.c 

I as i43-sz;, ~ 

~. -" ... ·t~ . . . '~. ~ 

' 
..-.; ~ . 

•' ' ' . . '] ' Yield ·: ... Land ... : ';later~ level ' 
. l <:wiY and [ Stii .. r:ac?e ·t ,> m~~s·uiec~~ri t· · · .· r st·a·te ~-

. Year kpth : DiaBe.i:e·~ i:·: -[d'raWdo~":" :altitude;·----- --·neptE-.·: log 
0\mer ·or nac:e: drilled (feet) (inc~~) J Use t (feet) ___ ; __ {Jeet).. r. _ Date· ' (fee·:) 1 number 

-' ·' -'1 : .. - ," 
! ~ '' ' ~ 

45 60 - .. i··.P.T :-25,'-- ' 5,710 l-lB-67 25.19 City of 
Goldfield. 

DO ~:_:T[' lfubbit 
Sp rinz 1-!e 1l 

City of 
Goldiield 

' Ralsf:on; l.irell · ~ 

.. 

Lid-i.-Junction ;; 
'-' . I' 

Service ., 

·.; 

i 
; 

Desert' <li!lF . ·i' 

D.oo.Seve i~ \iell ·t 

1953 

., 
·-j . 

' ! --

' l . 

.. . . .I I 
90 . -- . I ' p I 

' I I . 
s · ·1 p j 50/l, 

' ., ! 

~ . . -~ 

440·., 

60.l~ 
10 

.. ·10 B 6 
'-· ··' . 

! 
- ! 

I.IDA VALLEY 

s 
~ D I 

I 
... ·I· ' ,,. -----1·'· 

• !• ~ •. . •• 

' 

li. --. .. ...... , 

2_5)~-

l ~T.• ·, '<-> 

5,900 

s~.coo 

~- '730. 
·i,, 6SJ 

1-18-67 l 7 
' 

3- 6-65 i 31 
1-lB-6 7 91.1.•1 

' -
1~18.~57 . 309. 5_0 
~~ro-se ,i 355?_ 

,. 
i 1-1s- &7 .· 241·" 

i ! . 

B017 

4270 

·:·; ,_, .. 

n 

" 

~ l .. -
t s -" ' l, (;10 ' , I. l'-13,;.57 i 239.51 --

1 
·. ..c ., . . • 

"·"' : i -.... i 

I 
__ .. ~ ·f 

. ' :~ 

' ~---
' 

B 

isTotJEWALL FLAT 
.·r- r:-:-r~~ .. ---

..... 
-, ' .,- ' 

1:-. i ' '} ~ 6~0 i. . . -I 
! ,•l . -

i'llc- . 
I 
I ; , .. !,._ 

. jortiEolTAL \'ASH ·. _ 
r s ! ~ --: ~· ·~~-~slq. 
~ t ,,) . ! 

Gr:APEVlliE CANYON, 

I 

. I 
I. 1-20-67 _["·75.42 ~-- -

i f. 

' - • ' 4 . 1~ '67 . 2'4 '9 . • 1. '· U I -- • , 220 i 1- u· ! v , o ~ -~ • k ,.. 

. : ' . . ·.- ~ .. • •. .I. . -

l;.ep orted bY Heiilz€-r (l9Ir-;-_p. ·· 143). · --~- .. ·- · ~ · '" ·. · · -~-------· U;. 

b. 
c. 

!f~einzer (1917, p.l4B} >:epo;:ts a uater'ie'vel· in ·a-ueai--by' n~1i. on-the playa of 1,7,5. 
Heinzer (1917 ~ p, 148) reports a water !Cvel in a hearby \·re ll at 22.1 feet. 

Remarks 

Standby Hell· 

Standby well 

Depth- c·o water 
' ' rep ori:e'& by 

driller • 
Fir~t Hater 
476 feet. 

Depth· .:to water 
. repmcted by· 

owner 

(Rep<? rted by 
·'na!l. (1907, 
p~ 83).'' -

...... 
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TabiB 15.'-~·se~leCtC-:l sor.ing d~J~

·Use: l?, ·pub He supply;· U, unused; S,- stock; 
D, do_raestic; I, Ir_rigation 

. '· '-~ 

c 

!..oca tion --------~- Al t.i tude -~~-~ _,Yie-fi -----~----------

ntm/~-e:r ~E~~e_.F__..2...::~;~-~----~--if~et) "'" ___ J:'1oC1{JYJ?~~---~..illi?~2 ·"·~~U-~~0~--~~- _ • =~·-"ReJil~ks 

1S/l;G-25a(?) - - ·• 8 "J 

ZS/39-22a 'i1a tenrorks Sp .:ings 

~S/41-26a 

5S/4::J-36a 
1 SS/f•0-22<1 

-+=- (nea; Li<ia) CD . . . . . 
I 

.. 
2S/43-36c' 

.ss / 4t,. Sb " 
-.... --
- .-.. < 

-:'·,'\ 

9S/4l-7b 
$S/41:1Gi" 

. . ~-

llS/ 43"6b 

llS/42-Ja,d 

' , ••• 

All:.al i Sp ring 

, Ge_-::-teJ: Spring 
Stateline ·.Sp::-ing 
:Li da , sp ring s upp! y. 

Hi~lo'l:~l, Spi.""ing 

;.-~fpz:c-TiJ1.~l Sp:cing 

'• -~-t 

Sl'!nd Sp ::ing 
· Little S.·:ncl Spring· 

. St_a iX:_inge rs Sp rins;s 

·.- "Gr_cipevi~C s;:ings 

I,, 3 58 
lr ;2DO 

5~02C 

G, t(co 
6,960 

s~9so 

s,ciod 

3 ,!40 
("~3·,020 

3,200 

:2~GOQ 

CLA"(WN:..VALLE1 

Sil~stoTie 
Liroestorie 

<25 
240 

~J.J. S:t:ImlG VAL:!Jl.X 

Volcani~ rocl( 4;0 

L IpA VAL'}'.Y 

30 
Lir.lestonc: . 

' 3'DQ± 

STONm.YA~L 'FI~ll 

Consoli~ai:~d · <1 · 
rocl~ . 

do. lG 
. I 

pRIElJT.AL J!ASH-

Alluvium 1 
· do. •"" -::~l 

G:C.APE . .Y.XJ'J? CANYON'' 

All u-.;iur,: 

COnsOlidated 
_·ock 

·,,, ,, 

2~0,-~l 

,:20 

u 
p, 

s 

D,S 
s 

s 

s :. 
)., ·

~ _,.,_- . 

T"::ro -S? rings; dischcn:ge at edge ~~ playa 
Yield as ~epo~,-t_ed by lfuinzer: (19-17, \ 

p. ·. ll:3) and L-ole (1Sl2, p. 5) 
Ternpereture o 2 \vatcl4 ranges fror.~ 
70° to i20~F . -. · · 

Hot >rater; ~•as piped to Goldfield fer .. , ' . . 
ml...t_Lnl];; 

:·1as piped to Stateline liill (7 S/41 ~ 2 Sb) • 
Us2ci. at .-Gpi~~):ie.l·d ·u~til 1919, i·ie!inzcz: ~

(1Sl7 ;· 'P. 151) . 

'~ \ 

~ .·' 
S In 
S.· -.-In 

_D~a th Valley 
Death V2lley 

' . ,• 

' 

D ~I ~.~~--: ~'Jat3r ·used: a): -. Scpttys ·castle, 1 mile ,.;rest. 
1-Ja::ing (1S'15, p. 375) estiro11tes the :Clm·r. 
as lD gpm. B£11 (1907, p. 20) estimstes 

. the flo~-J as about 502 jooo gpcl -·(t~_oo gpm.) 
Located: 3 miles .He st of Scottys CaStle 

.. ) . 
·-:-.. 4t ' .~ '., .... " 

" 
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Table 16. --Selected drillers 1 logs of «ells 

. ... 
Thick-
nes~ 

Material CtCet) 

2S/39-12c .. :;: . ·f~ 

Clay, brown 
,. 

14' 
Salt, laye_rs 1'•' 
Mud, blue, and chunka of 

salt 30 
Salt, firm 6 
Clay, blue, with sand streaks .16 
Salt 2 
Clay, blue 1,4 
Salt 4 
Clay, blue, firm 82 
Sand lt, 

Depth 
(fcgjt) 

· .. 
~. .. 

. ) 

Matpr1 81 

CLAYTON VALLEY · 

2Sl40-18da 

14 Clay, brown 
' . 28 Salt .. 

Sand, hard 
58' Salt, hard, 

-64: Clay, sandy, blue, hard 
.80. Clay, soft 
82. ' . 

crystalline salt, 
126 Chiy, dark .brown, sticlcy 
130 Rock, loose; ·some gypsum 
212 Salt 
226 Clay, brown, sticky 

Gypaum-like __ .material, hard 18 244 Sand·, blue, fine, with some 
Clay, hard · 4· 248 _pumice 
Sand 

-~ .. 20 268 qay., broWJ:?., soft 
Clay;. sandy., blue, .soft 3/l 306 Sand, blue; fine 
Clay, blue, hard 22 32Q ClaY,, bro~m 
Sand 14. 342' Rock and gypsum, hard 
Clay, blue 48 390' sand; soft, ,.n. th pumfce 
Sand 6 396' Clay, bro'm, soft 
Clay, blue· 22 418 Gravelly Clay, brown, h~rd 
s~nd ''24 .. ··442_ ' Gravel and sand. 

.. 

Clay, blue ' . ·18 460. Clay, gravelly, gray, soft 
Gyp.sum-like =terial, hard 15 47~ Clay, gray,, hard 
Clay; blue, t<ith sand streaks 25 :500· ROck and gypsum 

.. tt ':.::;;. Sa rid, gravelly 2S/39-25b 
· · '- R~ck and g·ypsum Clay, bro~-m, wet' .·.· . 12 . ' 12 . ' ' . 
... · Cliiy and shale Clay, brown~ hard 12 ·.24 

Clay, gray, soft 36 60. 
Sand .4 '64 .: 
Clay, gray, hard 16 00 
Sand, f,ine 3 83 
Clay, gray, and gravel 37 120 
Sand 3 123 
Clay, graY,; and rock 117 240 
Sand, fine 6 246 
Clay, gray, and gravel l,4 290. 
Rock li 302 
Clay, gray, ~lith sand streaks 3i' .- . ·JJ4 
Rock and shale 66 400 
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Thick
ness 

cwt> 

12 
13 
30 
2· 

21 
t, 

14 
9 

17 
32 

132· 

12 
32 
'8 

47 
15 
32 
73 

'10 
19 
36 
14 
10 

6 
is 
75. 

. ., ~-

Depth 
<feet> 

12· 
25 

•. , 

55 
57-
·70 
82 

. 96 
105 
122 : 
154 ·. 
236 

.298' 
jj() 
3J[f 
3~5 
400•• 
432· 
505' 
s't'5 
53l,. 
570 
584 
594 
600 
625 
700. 

-. . j 



Table 16.-~continuccl 
'.-

-·-·--··-··'----.--:---·-··---- _ .. _____ , ___ ,_,,_,. __________ , __ ~---------------- --
' ... Tl1iClt-.... ,. .... -. .... . ....... ,,. _ ,., ... ~·--· .~-;.', ... · -·--Thick~ 

ness Depth .. c ', ,. ness Dcpch 
_Qee1·) _{feet) -: . . _., · J1;1_~e.i:l..!l.l ·. · ·· ·· . U.~ rJ. U£e_t) 

-·----·- ·:::-'"·~· - -c<....--:,-:-__ .;_ •--:;-:_r / .. , : __ .. -_-:-.-:---~-- ~e. -- . --
________ !§terial 

'. -' ."'· 

3S/39-lla 

Sandy silt with clay 
Gravel 
Clay 
Gravel and sand 
Clay 
Saqdstonctand gravel 
Sandstone, tuffaceous 

. ' - ' 
Clay, sand, and gravel 
Sandstone~and g~ave! 

ctay 
Sand-~toD:e 
Clay. 
2and. and gravel 
Silt 
Sand.,, conglomerate, nhd 

S~ild s tori~ .-.v .,. 
Clay,. sand, and gravel 
s~~d ·-
Sand:,, s:llt;y, Hith clay 
Sand.,. r•ledium to coarse 
Clc.t.Y and ii'ne sand 
Gravel; sandy 
Cla·y :·and silty sa rid 
Salld :_.and gravel 
Clay 
Grnvol, sandy 
Clay .,ana ~ine sand 
S2nd, cOai'se 
Clay, silt, and sand 
Sand ·and :;ravel 
Silt, sand, and gravel 
Gca•;el, volcanic 
Silt, san9, and cravel 
Gravel, coarse 
Silt, sand, and g4avel 
Sand and (p.-avel 
Silt, blue-gi·ay 
Sand and gravel 
Silt, sand, and gravel 
Gravel 
Silt, light brown 
Gravel 
Silt~ sandy, light brotn1 

. ; .. 

25 
S'· 
5, 

25 
n 
u 

22 
15 lS .,,_ ' .-, 

25 ~ --· 
15 

.; !. ' 13 
7 

1? 
3,,_. 

'?.0 
125 

25 
,10 
20: 
55' 

'. .' ,5 
so 

3 
22· 

.- :ss, 
" J 

J.55. 
'' j 

38 
5 

30 
" " 192 

F' 
15 

5 
I;Q 

5 
12 

3 
50 

25 
30 
35. 
60 

3S/39-1E cont. 

Gravel , sandy · 
Silt, sand~ and gravel 

' ·Sand and gravel•beds 
-alternating ~nth sandy 
silt beds ·YP 

,90 
105 

.--isq 
175' 
'1,90 

· l:.S/38-D.!L '-

'' 203 .' 

Gravel oncl boulders 
Cl_ay, yellch.·J, ·and. :g'ravel- 1

·• 

Clay, red; and gravel 

. ALKAL1 SPRING VALLEY 
. -· ~~----~·- ··-·-·-....,-·-··-·-~ 

l~}}t2 --~:~~ ... 
Soil\, sandy 

1
,. 
v 1,21:-5 ' 

1 ~~4D5 ,. 

' '-

335' 'J: '820 

70. .70 
100 170.' 

7 '5 2l:-5 

1 ·r •,.• 
.- '210 

227 
230 

Clay and gravel ''· · '·"179 l!lO 
270 Clay, yell'o>7; "nd sand 
3'95 Clay and· >mte;:--beadng 

' ''Jr~vel · ,. :: ,,. t,::w- .~. 

·l,3o 3st4z~J.lb 
,;·so· qay and boulders 
S.CJS . Gravel and boulders 
510 ' Clay and b'oul•.;c::s 
560 · Bc;>u1ders, .·.~.and, an<l gravel 
575 Clay, gravelly, blue 

· 57!1 · Sa1~d and gravel : .. ·· .; 

~~~-- ~~~~ 'a~~u:~av:l : ',. , 

'·."' :t 

660 ·: clay, blue 
01:5· sirldstono ;· fsanc:, and craveJ: = 

Eiz2 Clay, __ blue 
·o60 S~nd, fin~· 

0u6S 
G95 
903 

1,095 
1,105 
1,120 
1,125 
1,165 
1,170 
1,182 
1,1G5 
1,235 

Shale, bro<n:l' 

G!'avel, l-9cl~, a:nJ snnd 
Coni~omerS.te 
Sand, fine 
Conglomerate, ve-.cy haccl 
Conglome~ate,: .soft, t-Te8thered 
noS~(, veri.:·_hc:q;a , . ... --~· 

'' 
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30" 210. 
; : 

100 310 

136 136 
4 140 

25 165 
13 17¢ .. 
57 235"'. 

2 237 
6.3 300 
12 312 
20 332 .· 
20. 352 
30 390 

3 ·393 
1:7 "/,~l}{) 

' t,o · t,o 
!:.36 'l,76 

L, L}GCJ. 
100 580 

20 600 ·' 
l; 601, 

-.'. ~ 

-

• 

:e: 

• 
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Rej:>Ort . , 
No. 

.. ~ ', ... , ' 

Repg):'.t 
No· •. · 

. ,_·.:u: .. ··,~.·-

1 Neviaril/ (out or print) · · · · 28 · sir;J:.tn 'cr~e\, :~rid .I one 
2 Pine (out of pri.nt) 29 · Grass (near wiiineinucca) 
3 Long (out of print) . .. 30 Mon~tor,;~ritelope,.Kqbeh 
4 ,1 p;tne ~'orest, J6t1.t 0 r ... p. rint.) 31 Upper 'Reese; ·.... ' 
5 · !Inlay area (ot.:t t. of print) 32 . LOvelock··:' · , 
6 Diamond (out· of pri6t) 33 Sprii1g (~ear; Ely) "' 
7 Des.ert . . .. .(out .of print) 
8 In<;lependence . , . · 34 . Sriake, ·· · .. ~- _., ,, , 
'J' Gabbs'· ·· "Hamlin , ... , 

10 Sarcobatus and Oasis Antelo'pe · ' ' 
ll . ,l:lualapai F.lat.,, . . " .. . . Pleasant,· . : 
12 · RaJ.s'ton and Stcmer;a_J::1i.'h ., Fe'rpH:iori Des'ei:·t'. 
13 cave · '(oU:t 'of J:n'ff,t) 

. ' ) : .... -.) i 

i~· .tnil::rgos.a. , . , , 35· . Huntington, . , .. 
. ,.9r:1g.: SL\rpl:'i_s·e, · ., .Dixie Flat . . ( . ) 
Massacre Lake Coleman, ·Whi.teGage Fl:oii; . Ot.tt of' print 
Mosquito Guanci ·> :36: 'Eldorado ·- 'Piute' Valley 
Boulder (Nevada and Califo1onia) 

16 Dry, Lake. and Delamar . 3'7 .. GX'ass anG1 Carico Lake 
17 .. Dt.:tcic Lake··.>· · (Landor: ,end Eui''ei(a, Counties) 
18 ·. Gai:;den and··• Coal 38. Ho't. C\:oeek. , .. · 
19 Middle Reese and Antelope Little sriioky 

. 20 Black. Rock Desert . Little Fish Lak'' . 
Grahite Basin ·'1.' · • 39 · .Eagl'~ (prm::;)Jy. c.ottnty) 

21 
22 

23 

High Rock Lake '· · 40 Walker take · 
Summlt Lake Rawhide I<'lats, 
Pahr·anagat and Pahrbc.,.. ... . .'·: . Wh~skey F'lat .. 
Pueb.lo"'· ..... ·cont:Lnerit'a:i:: Lake 4:1 r VJashoe, Valley .. , 
VirP;ih · Gr1dieY i;ak'e · 112' · Ste'pt'oe Valley · · ., 
Dixie Stj.ngan"e 43 Honey Lake · Warm Springs 

. _F:aj;rvj.ew Pleasant N•lwcomb .Lake Cold .Spring 

"· . 

• 

-! 

Eastgate Jers;-? , Dl'Y ··· , · · ·' Lemmon 
Co\vkick . Red Rock ·spanish Sprtngs ·. '· · 
Lak(o. ' Bedell Flat· sun,. 

26 
27 

Coyote Spring " · Antelope ~ , ... 
Kane Sprlng · · ·w1 Smoke CreeK: Desert 
Muddy Ri ve,r, SpJ.'i.ngs San. Emj,dio Deser:t 
Edward,s· ,C!'eek' .·.,.. . .. . . ., . Pf1grim Flat · ·· · 
Lo'wer Meadow· · rattepsori; '. · · .,,; · p'ainters Flat .,. 
Spring._ (near Pfinaca) . ,. •·· . .. s'!C(idaddle Cre'ek 
·Panaca · Eagle Dr·y (near Sand Pass) 
Clover Dry Sana 
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Younger alluvium 

Unconsolidated deposits ; 
mainly sand, silt, and clay 

D 
Older alluvium 
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deposits; mainly gravel and sand 

~ 
L__Lj 

Consolidated rocks 

u .•:~r.'y •}olcer. l-: ~oc ": ~. aB "'"' ci~•~1 
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and associated sedimentary rocks 
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Hydrology by F. Eugene Rush, 1967; geology adapted from 

Albers and Stewart (1965) and Anderson and others (1965) 

PLATE 1.-GENERALIZED HYDROGEOLOGIC MAP OF THE CLAYTON VALLEY-STONEWALL FLAT AREA, ESMERALDA AND NYE COUNTIES, NEVADA AND INYO COUNTY, CALIFORNIA 
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