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WATER-RESOURCES APPRAISAL OF THOUSAND SPRINGSVALLEY ~-- •''( - !I 
,~ . ! 

ELKO COUNTY, NEVADA 

By '.F; Eugene .Rush· 
>· 

SlJIVIMARY 
I ' 

.. ~SpaPsely populated Thou~and Sppings Valley'is in,northeastern 
Nevada and has an area of about 1, 440 square miles·' :r.he!valley ,;: 
is, divided into four hydrologj,c segmeht\]:, thpough wpic_hj'housandi . 
Springs. Creek.flows. Carbonate Pocks, which. are abundant thPough
out the" ·PepoPt aPea, and alluvium may transmit between segments 
subst~ntial parts of the valley's water resources. ; t·· 

' ' ' 

~Agrtculture, otheP than gpaztng. is Hmited to the ~lile ~wi4'e 
flood plain of Thousand Springs Creek, ~rhePe hay .ang pas.tuPe ·.la~d 
aP.e· :frt'igated. Sampled .. well and. surfac'e wat!2ys wef.e' generally, .. : 
che'mically .. suitable for .irt'igation in the three western segments', 
but eyamples collected in Moi'1tello· Valley were more highly minera'J,;:. 
ized: ; 

. ·Table 1 summarizes most of the estimated hydrologic quantit.1es 
'for the area. Not included in table 1 are the estimates of inter
segment flow of ground and surface water and·. the t'echarge ft'om · · 
precipitation in the Nevada part of Grouse Creek Valley (700 ·,acre
feet, per. year) .,.-the .mountainous area. be,tween Thousand 'Springs· 
Valley. and the· Utah harder.·~.· . . ,. · ; . . .c. · 
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T2ble 1.--Preliffiincl-::y estiwates of -hydrologic .etement~ 

LAll water quantities are'·avera'ge anntlai_' 
vo 1 ume s ) ~n ·ac-re- feet~ ~xcep t \fu·e_re notei,/ 

--~ 

Hcnte llo- Total for 
Herrell. Siding:... 
·B-~sh .Creel~ -area.:_ 

ToanG.- Rock· Rocky 'Butte Crittenden Thous'and Springs 

Area (square mile~) 

Hinioum altitude of flood 
plain (feat) 

Approxii'i:ate gro-,;,ring season 
(clays) 

P:.recip ita tion 

PJ Runo:C£ 

Water consumed by crops: 
Su:cfe ce v~ater 
Pur::page 
Subi::-rigation 

Evap otr2'Gsp i ret ion o£ 
£round ...:·mt.eL 

Jeconnaissance value of 
infiol,1 and out ;;:'lo1;·1 

Systera yield 

Trar. si tiona l sto rc.ge reser-Je.~/ 

160 '. 
5,500_ 

7c-na· 

72~CCO 

. ' 

1,500 

800 

7CO 

C ,OGO, 

s"noo 

200 000 
' 

Spri~~.a~.r~,e~a~~----'~a~~~e~a~·~--~~~~r~-e~e~:~·o~a~"~e~a--------~~~·v~a~l~l~e~yL-----
~20 .190 

-~-, 

5,25Q 

90-'140 

250,000 

13,000 

._ ..... 
~ 2 :-GOO 

G 
1~000 

600 

l9,COO 

' 
·5,000 

__ 75 ,poo 

4 boo 
' 

. - ' 
zoo: 

t~-oo 

2,000 

GO~OOG 

470 

80-140 

lo', CiOO 

1,000 
1' ood 
' 9~40C 

• 

4,000 

l7 ,ooc 

lS,OOO 

500,000 

4~['.00 

,; 70-140 

600,000 

35,000 

4,700 
1,300 

12,000 

5,700 

30,000 

24,000 

2 000 000 
' ' ' 

l.. Est ima.ted total qu&.n ti ty available for use·. on a one=- "L::ime. bas is. 

(. • -; ... ,,, 
.~_:I 
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INTRODUCTION 

Purpose ~nd Scope of th~ Study 

Ground-water development in Nevada has increased substan
tially in recent years. Part of this increase is due to the 
cultivation of new.land, and to an increase iniDpulation. The 
increasing interest in cground-water development has created a -
substantial demand for information on water resources throughout 
the State. Recognizing this need, the State Legislature enacted 
special legislation (Chapter 181, Statutes of 1960) authorizing 
a series of reconnaissance studies of the ground-water resources 
of Nevada. Subsequently, the studies were broadened .to include 
pertinent streamflow and water-quality data. These studies are 
being made by the U.S. Geological Survey fn cooperation vii th 
the Nevada Department of Conservation and Natural Resources. 
This is the 47th report prepared as part of the reconn~issance 
series (fig. 1) . 

. Objectives of this reconnaissance are to (1) describe the 
hydrolog"ic environment, (2). appraise the source, occurrence, 
-movement, and chemical quality of water in the area,. (3) esti.mate 
average annual recharge to and discharge from the ground-water 
reservoir, ·(4). provide a preliminary estimate of .system yield 
and transitional storage reserve, and (5) estimate present and 
evaluate potential water developmer1t in· the area, 

Field work was· done in June 1967, Otis Purkiss of the U.S. 
·Geological Survey staff assisted the author in collecting and· 
analyzing data, 

Lo"catiop and Ge.neral ·Features 

Thousand Springs Valley is in northeastern Nevad_a (fig. 1), 
northeast of the town of Wells, in Elko County, and :ls_ a'pproxi~.,;sjl; 
mately encloced by lat "41°00 1 and 42°00 1 N., long 114°00 1 and 
115 °00 1 W ._ The valley is roughly equidimensional, measuring 
about 40 miles across; it comprises 1,440 square miles and 
includes seven subareas (fig. 2 and pl. 1). These subareas are 
called, for the purposes of this report, from west to east: 
(1) He_rrell Siding ,area, (2) Brush Creek Valley, (3) Toano ·Draw., 
(4) Rock Sprin~ Valley, (5) Rocky Butte area, (6) Montello 
Valley, and-(7) Crittenden Creek Valley. In addition, the-narrow 
area betNeen Thousand Springs_Valley and the Utah border (pl; 1), 
which is a mountaj,nous part of Grouse Creek Valley, is briefly 
described "in the section. ''Recharge from precipitation. II . The 
subareas._, in turn, are .grouped into four major hydrologic segments 
or areas-: (1) Herrell Siding-Brush Creek area, (2) Toano-Rock 
Spril1g 'area, (3) Rocky Butte area, and (4)" Montello-Crittenden 

3. 

• .t -, 
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EXPLANATION 

j::··:.':::::::•::••": I 
ArQ~" d(t5~;;ribed in 
p.r~vluu• rcpQrt• of 
th9 Water R~sourcea 
Reconnaissance Series 

Arem described 
In thiB rep~;~rt 

.ioiiiiiiii2:::5=::::J50 Miles 

NEVADA 

Figure 1.-lndel( map showing ~re~!il in Nev~:~.d~ described in pre..,.ious reports of the Water Resources 

Reconnaissance Series and the area described in this report 
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" Wt~11tht:~r St.-.tiQn 

Gl!n~rallzi;~d dlrA.::tlon of 

ground•wllitor' flow; Q\.IIHl.tlon 

m11rk whArA unc::l!'rt~ln 

Alluvium 

Contact 

EXPLANATION 

Nurnbcr ~ 

1 HArrRII Siding ~reil_ 

2 Brush Creek VaiiAyS 

3 To11.no Dr11w } 

4 Rod Spring Vallt;~y 

s Ror.k:,o ButM Af€1"-

l!i Montello V11lltoY 1 
7 Crin(>lldE!r\ CrAAk V~llt:~J' 

------''----'•'----'•'----"'' "'lil""~ 
So:; Ill!! 

H~drologlc Stlgnltmt 

1-!flrr'l!ll Sll;lltlg---6r1Jsh 
Cr'~;c0tok ArtH!. 

To11no- Rod Sprin~ Art~!!. 

Rocky Butte ArA.l 

Montr.llo-Crlttl!nrl4;1n 

Creek Arn.1 

Figura 2.-Location of hydrologic sagment_s, go:~nt:~r~IIZE!d "r'OUI'Id-watNflow, Md r11i!!Jir'by Wl;cOIIIhtor !lltdion!l 
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Creek area. 
the drainage 

The_ .hydrologic· significance ·of each 
system is considered separately. 

segment of 

. . .~· . 
The esUmated popuiiti'on' o'f-Thdi.wand Spritigs Valley is 

about 200 .. Montell,o, .wHh -apout _150 pe()pl~, ,is .the only :.•.•:. 
tmm '· E;conomic activity in the -ar:-ea is mainly. ranching-. _,' 
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' HYDROLOGIC ENVIRONMENT . \ 

Thousand Springs Valley lies with<in the Great Easin.near 
its northern margin. · ·Fotw ·north-'trending mouhtaj.n r:!:dges, ···as 
shovm on plate 1, divide the report area into seven small sub
arearJ. Thousand Springs Creek, which drains -to the Great Salt 
Lake Desert, traverses th·e report area from west to east and 
cuts through the ridges. Topographic features of the area are 
summarized in table 2. 

Geologic Units.and Structural.Features 

The geologic tmits shown on plate 1 are an extremely 
generalized representation of the principal rock types in the 
area. The distribution and identification of the units are 
based principally on the geologic map of Elko County, compiled 
by Grapger and others (1957), on aerial photogtaph interpreta~ 
tion, ind on field checking at widely scattered points. · 

Four gross lithologic units are described: carbonate rocks, 
noncarbonate rocks, and older and younger alluvium .. This divi
sion 18 based largely on hydrologic properties. 

Ca-rbonate rocks are of Paleozoic age, ranglng from Cambrian 
to Permian. Th1.s unit is chiefly limestone, but contains some 
dolomite. This unit also includes ~inor interbeds of noncarbonate 
rocks, .such as shale and quartzite. Most of the mountain areas 
are underlain by .these rocks; also most of the valley fill 
probably is tl!lderlain by them. Carbonate rocks_,- being suscepti-. 
bl,~- to solution by ground water, commonly contain ehannelways 
through v1hich ground water circulates.· In many areas of eastern 
and southern Nevada, the carbonate rocks convey intervalley 
ground-water flow and supply water to large springs. 

M~ch of the northern part of the HD Rang~ and·parte of the 
Goose -_.Creek lUlls an• underlain by noncarbonate rocks. Other 
small outcrops of these rocks are shown on plate 1. The northern 
part of the HD Range is mostly Jurassic and-Cretaceous. granitic 
intrusive rocks (monzonite, grano<Jior-i te, .and granite) . The 
noncarbonate rocks in the Goose Cr-eek Hills are mostly Tertiary 
volc'anj,crocks --r'hyoli te, andesite, basalt, and tuff. The mn-. 
carbonate 'rocks, as a gr•oup, generally have ·1ov1 pel'meabj_lj.ty.; and 
ther·efore ·gem~rally transmit only small amounts of wateJ:'. 

'fwenty-two logs of' ·wells thCl.t penetnJ.te ·consolidated or 
semiconsolidated rock have been ins pee ted. or .this :number, 11 
describe the penetration of carbonate rocks, mostly l:Lmestone. 

7. 
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Six refer to sandstone; the remainder describe v~rious types 
of "rock." Only one of the wells (39/68 -lc; pl. l )' -is more 
than a mile or two from outcrops of consolidated rock similar 
to tGose encountered in drillint. The driller'~ ~og of this 
well (table 20), refers to hard, blue limestone at _·a· depth of 
295 feet. All consolidated ~ocks, because· of their. topographic 
position as mountains and because of their unknown .depth and 
distribution beneath the .valley fill, presently are not con
sidere·d an economic source of water, exc,ept where ground water 
discharges from them a~ springs. . 

Older alluvium is deb~is deriied from adjacftnt mountains 
d~r~ng Cenozoic time. It is of two types: 

. (1) Tertia~y lake deposits of clay, silt, ~and, and 
graveL They include . poorly sorted-, moder;a tely to: poorly 

- :1 ;.-consolidated beds of' limestone and shale fragments,, forming 
conglome-rate and fanglomerate of moderate .to, low permeabil
ity. The unit includes the'Humbolct't Format:i"on (Sharp, 
1939) and associated stratri·of Miocene and Plioc~ne age. 

(2) Unconsolidated and poorly consolidated si 1t, 
sand,, and gravel underly.ing afluvial' fans. a~d Vi)lley low
lands. These depos.its al"e generally younger· th;;m the 
'.Pe-rtiary lake deposJ~ts descrlbed above and ''contain 'some 
reworl<.ed rock fragments derived by erosior(':niainly from 
older lake depos.its. .They ar-e· modei.oately ,permeable. 

·.The younger allnvium, which is· a thin flood -plain deposit 
along the pr.incipal dra.inagewayi: is mainiy mod~t"abely w~ll
sorted, cmconsolidated sand and gravel of Quaternary' age, and 
has rnoderate to high penneab.ility. Th.is mater.ial is a good 
source of ground vTater where it has•:aceurnulated to~ a, thickness 
of' several tens of feet and is saturated; The 'younger alluvium 
is der.ived princ.ipally from the eros.ion and rewo~~ing of older 
alluvium. · 

The oldP.r and younger alluvium together :constitute the 
vs.lley-fill reservoir, the principal source of w,ell water. 

Many faults ct1t the consoljdated rocks and alluvium in 
Thous_and Springs Valley. Most or the faults t>riow'r,, on plate 1 
are mar·gi.nal to the mountains, and they generally have a north
trending or.ientatlon ·parallel t;o the major stru'etural trends of 
the area. Two pr-omin<'rit fault grotJps ·are. shown: One on the 
eastern flank of HD RR.nge and the other on th.e ·ens ten'1 n .. ank 
of the Gamble Range,· · ·; 
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Winters are long with moderate to light snow onboth the 
-valley- flo'ors and-the -mountains. "The summers are short, "with···---
warm d-aytime temperatures and, .cool nights. Little precipitation 
occ.urs in the summer, except _for occasional. thqnderstorms. 
~~. . . . . . . ... . .. . . . . .. . . - .. . . . 

:- Precipitation data have _been reco~ded at sev~n -"\tat ions .... _ 
in or near the project area arid ·are s\imma:rizep in .t_able 3. Two 
of the stations, Montello and Wilkin's . (at Thousand Springs 
•rrading Post), are in the project area. (fig. 2). Most of tl'!e 
stations have not' be 1m in operation for as" much as. 21)' years; ' .. 
therefore, no general long-term variations can be identified, 
However, data for. stations at Montello and Wells, which have 
long.:.term records, 'indicate't'hat abova.::!Yorinat precipitation · 
occurred during the periods 1903-7A 1943-49, and 1960-65, and 
droughts occurred .in the periods, lo77 -83 and 1910:-35, 

' ' • ,; J • 

. _ Sea._sonal variations in .prec;:ipi tat ion, J:lav_e been. g,r?at ~t .. _ 
Grouse Creek but less at Wells and Montello, as shown· l.n flgure 
3. The average precipHation at Wells a,n_d. Montello .during July. • . 
through September v1as sifnilar ih total atiiount .. ·· Botli' stations are·'· 
on valley floors, · · ,·:·. : ·• · · 

For the report area, the average ·grovhng:_ :season} based ori' 
a killing frost at a temperature of 28°F, is.summarized in 

·table 4. · Houston·-~950) states that-the average growing-season 
for· Montello .is ·1-17 days; the·'reported.~average.: growing season.-,' ·· 
at ·Tacoma: is' '-97· -days·.· .variattons of as muc11· as 30 -.to ·5o:.aays 
can be anticipated from year to .year,· .as suggested 'by .. data. in 
table 3. 
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----~:9cnt'io.!l,l}:_•· •.. ~._(Y.e'!f's)' __Jf~sL· ... ~_: __ , _ _linches) ___ _ Station 

Contact. 
. "' ,. ",, 

: ~25--l·tJi .. ·u-~ of Thousnfl:d'" 
. sP 4il)gp T£a-diil1r. .. Pcis_t 
- - . ' . 

.Gibbs- r-"i:ich . ''iJ r.ii. vJ~ of Hei;reii' 195V66 
· , s_~a:tiig . , , 

Gr;ouse Ct"e~i::'' ~ ·15 'mi.. u. oX.(}arQey_ ·' <-.·j~:96Q~:~66 
:-~-~d~ng :; -_r , I.• ·-:~ < 

Eontc·~~ i-.'o3.:

Pequgp 
~ . 

:'; .. 

'- 25 mi. SH o£ Tt~O~~JriB; 
Sp~i~gs Tf~dihg pO~t-

At .. 'fhousai':id .8ot"ing~ 
I 1 -• '- ' \ ,._.,_, .-, 

T:~h4tng PoSt 1 ·,..,•; • 

1%ll-66. 
' ' ··I ! . 

-- ·a 9.15-

' r,.JO, 
D ,I..-" .. ,.,_ 

... ·, 
5 ;050_. c 11.07 

"· .. 4,'077 

·, 10.21 

5,?Jl' 0.G2 

a 10.20 

_.,.: ............... ,-· ";:'~~,:;,.·,,,;·---:-;~:~---- ,.........,..,..,._.,. __ ,""";'"' -·:~-···-,-· ~ •·--·•••~--~·•·•·•·· .. ,..no·,..,--~ ~~·•- .. ,... .. ~-•· -----

1_.·. · Location·· UUil.lb'c ro·: _ .Contar:t ~_. l:S/G?:...;l-7; Gibbs, ~1.~ncb :1 \l:-2/6'0-Sd; Grouse Cree!~,, 
:-(Utcih)'10/.1G~30d;· Pequop·~ 37./66-29; ·.:;:md-E_cl.L::;j 37/62 .... /~. ·. li'i'G~~t-e 7~ shm;·Js 

2. 

;locat±ohn· .. o·~ most oi. ·these···st_a.t:ion_s.· · _ ._, 

Station ~ms 7 mil~s northeast at Tac'ona (altitUde, t~ :~.Cl2 ·teet) :Cl~~n1' 1'J77 
to 1921. 

. ' . - . 

a-c. Based. on lm.1g .. te::-r.1. ~:·cco::~·~t~.: ::;'o::; llontel!.o ~.n-:1 Pc11s ,- l"ecorde.d pLcc'ipit.ntirm 
for these stations is lurge'l:: thm-\ uould be c~tpcctcd, for tlHLJ.ong ter·m~ 
Lone;- term avcr-a,3e ptohably \:rould be ·less by: 
(a) obout 15 percent, (o) abou~ ?.0 pcrc"nt, (c) about 35 percent. 

11. 
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VALLEY-FILL RESERVOIRS 

General B'ea tures 

The ·older and younger alluvium of- the four hydrologic 
segments form valley-fill reservoirs, that contain the princi
pal ground-water supply. The great·est. ,thickness of alluvium 
~mcountered in v•ell drilli.ng was 600 feet. in- well 40/67 -3d. 
No consolidated rocks were encountered in-this well; therefore, 
the maxHm:nn thickness of ·alluvJ.um at this 'site J.s not known. 
Fourteen other drillers' logs; J.ndicate an alluvial-~hickness 
of L~OO feet or more; these well's are scattered and in- no 
segment do they penetrate th~ entire thic~ness of alluvium. 

External hydraulj_c boundaries of the .. reservoirs are 
formed. lJy the consolidated rocks (pl. l) ;-,all of which are 
permeable to vary.:i.ng degrees.. The carbonate rocks may· contribute 
recharge to the va-lley-fill reservoirs-;· loc-a:py these ·-rocks may 
convey ground water from valiey-fill reservoirs by;subsurface 
flow to adjacent areas of natural discharge. Recharge boundaries 
are formed by creeks, where the~ flow ~c~6ss allttvial_.areas. 

The princJ.pal inter~al hydra~llc b6~ridar1.es ate f~e faults 
cu.tttng the valley-fill reservoJ.rs and subsurface lithologic 
changes' such as from twconsolida ted to semiconsolidated valley 
fJ.ll, Some faults are shown :on'--plate 1. · Many more p~obably · 
are present but have not beeri identified. ~he effecti~eness of 
the bounclaries cannot be evalua-ted • unt'il ·much addi tiorial infor
mation J.s ava:i.lable or until su'r)stantial gr'otind-water' develop-
ment has occurred. · 

The transmissJ.bilities of the valleY-fill reserv9irs in 
Tho11sand · Sprtngs Valley haye 'not been determined d:l:rectly .. --· 
Ho1•rever, a few ~>rid ely scat'tered large -dJ.ameter wells. r•eportedly 
have specific capacities ra.nging fr,om .3 to about 290 g_pm · . 
(gallons per minute) per foot of drawdowri,,_as.determJ.ned from 
drillers' records (table 20); These values suggest coefficJ.ents 
of transrn:Lssibility ranging from less than ·10,000 to more than 

· 200,000 f!jPd (gallons per day) per foot, based on a:. form of 
'I:hlem's (1906) formula. The large specl.fic-capaci'ty values for 
'\iells in r1ontello Valley J.ndJ.cate large coefi':icients of tr~ns
m:LsooibJ.H ty; for example, -data 't:or. wells 40/69-16c and 1W/69-23d 
indicate values of about ?OO;ooo gpd pe~foot. 

Most of the dr:l.1l.e.rs.' well records indicate that the main 
aqnJ.fers b•meath the flood. Plain o.f Thsm'sf).nd-- Springs Creek are 
_generally- v1i th:i.n 150 feet of the surface, even 't)wugh most of 
tohe ·wells are more than 200 feet doer and many !l.Pe in the 300- to 
600-foot range. 

·--

, •. -.~ --
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The valley: nn ·.:is.: compo'se'd_:· of lenticular· b"e'ds comprlswg 
.gravel, sand, silt, and clay.· Under long-term pumping stress, 
all these.· deposita·· would<·'drain·. _.The,· specific- y-ield,, as ·estimated 
from well- logs: (tabcie~ 20}'l may·, avera'ge. about .. ,10: percent. · · · · . 

-~·,, , . . ·. r,: - ·~,., :-.. r:·,··-~·.-, .. · 
,., • - ~ • •,1 0" ' - · .•Ground-,.Water :Fiow· ·. --:: 

.... ~ • -. j •• ' .-. ' ~ ·: ~ -, • • • .: ' l ., . ,; 

Ground wa t·er flows 'f.rom areas.\of' -recharge: to· are an of• 
discharge.; :·In .. each ;·segment.:of •.Thousand •_Springs ·Val-ley, the 
ground v.rater in general .flows ·:froi:w the ·mountain2>1md upland 
alluvial areas (fig, 2), I'Thich are the principal recharge areas, 
toward the flood plain of Thou's'and: Sprin'gs Creek, where much 
of it is disc11arged by phreatopriyD~s; ·· Beneath the. flood plain, 
ground water flo~Ts in the d·i:rection of ·surface drainage, and 
s6me of the water flows from one segme~t to the next. The 
quanti. ty of ground water, that flows· ,through alluvium in con soli
dated-rock narrows connecting the segments depends on width,' 
transmi-ssibi·li'ty o'f the. a·l1uvi·a1 material;, a,nd' the hydrauTic 
grad lent: ·. At .. the nar.r,.ows · nea~ ·Mine .. Cup :•,and Ecc-les Ranches :arid · 
between .Eight_e,en•and .Twel·v.e- Mlle.,:Ranches,··· (pl, l) ;"~.where the· ·." 
cross-'sec.tional · a~ea: o:G··a·lluvium ~i.s xe.s tr.tc-ted·> ;ground 'water · 
commonly :rlses• to. th'e surface and.' flows·. in ... the:chahnel :·of : 
Thousand ·.S]Jrings ":Cr.eek •. -Downstream· .. from 't_he· .riarl:'ows ,. -.where. the 
cross -sectional area· :l:s ·.gr,eater; '.the wa:ter .commonly ·r:etiirns. to 
the :subsurface;.. ,. '·'" o.;y(: ·····. , ..... ,, '_.,... ,,., ..• ·, ·. 

' ' ; .' ~: ·.•t' ·.'-,_- .' -~~ __ .... _,~ 1 -_.::{ .,-- -. -/' '' ''f.!!·-(;.:' ' " ' 
LocaJ:_ly,. c.arb6nate .. rocl{s_ ·.pt;6bably ,tranii.l)li t mocferately . ' ' .. 

large ·'qt1aiiti ties of·. ground wat'e'r .rrom upstream. tio downstream 
parts of the. area. 'This U:nqefr;tO~(aeenis to 'move p:i)~i\cipally, 
:i.n the <Urectlon of surfacec:0atier :n·ovi •· ''The ··water enters the 
carbonate;:-raek system eitl:\er, .. j.l} tf}e mountains -or,. fr<),l]l the over
.lying lowlanct'·allt1Vium, aiid {t. diScharge·s· .. at springs.:6n the . · 
flanks :of the mountains'.ciri, rises along ·the 'flood~ pTafn Of · , , 
Tho~saj'id ,Spr~ngs crerk, ':P,~iti?Jpally 'Tq' 'l'io~~~po .'1/aue'y ;· ,,Flqw ... , :·: 
through·. carbonate roels.s· w:llcl be d:lscussedrfur:ther in "the section,_ 
'-'Wate.·r B1.1dget:"· · ·. · · .······" ·· · ·-·•- ··- ·· · · ... ·.. · · ··· · · 

,-_ : i -' . ~ ·'.,.~ .~ . . '. ' 
.. ·~ 

"} t .. ' . ~ :"'' 
. '', 

......... 

. . . ,. 
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• INFLO~T. TO THE VALLEY~IULJL RESERVOIRS > · •• ·. 
_.- l ... 

Inflow to ... the• valley~flll: reservoirs .. iS· es,t:I.ma.ted• by 
rec.onnaissance technlques 'developed.1by the·· Geolog'ica·i Survey 

· tn. cooperation wj th the Nevac1a Department of Conservation and 
Natural. Resources·. The components of .inflow to the valley-·fi ll 
reserVOir'S, surface-water. ru.no{f" a'fia' stritamflOI'I and ground
v•ater underflow. through a-l-luvium ·and ·carbonate ,roc·ks, are• ., 
surnmar1zed tn. table ·1c5, .which shows"that ··the est•imated ave.r,age · 
total inf'low i:s: 35;-000 a·cre-feet'<.per:·yea·r. ·, '· · · ;, ,·.: ... . ,. 

Surf·ace ·water. 
·,(' 

By D •. o. Moore . ' 
·· · Runoff ',. ,, ... ' 

r, ,· "•' 

Durtng Aprl:l·,- May, and · . .:rune, ·,r.apid :snowinel1: and ·:.s:pr±ng ·rains 
produc.e maximum. seaebna·l' s tri:>amflbw ;· · sDurJ.ng·.:·such· periods,' ,flow··· 
occurs· in mos·t of (the larger· stream channels. .During .drier. ,.. · 
periods·, flow. in 'J:'housand Springs Creek :.c·ommonl-y iS·•· limited· to: 
(1) the area:.,,lest"of.Fiv.e Mile'Draw,· (2) .in the narroHs•south-· .. 
east of Eccles Ranch', ·(3)·beibween 'l'wenty-One Mile:.and··,E:ighteen .. 
Mile .Ranches;anl1··(!J.:) SOt1theast .. ofHartn··:Springs ·:rn T; .4o··-N;·, Rs. 
69 and 70 E. Perennial flow occurs from springs in0th~·.sotithern · 
part of .. 'l'. LfO. N •. , R .. 61.~. _E. , to Brt~sh Cr(l<:\k, f.rgm .Hoek_ i)pring to 
Rock Spring' Creek, and '·fr.om Cr'i'ttenderi :'Spring to. Cr:l tte.nden. . . 
Cr·ee\c (tables. S arid 6)'.' The ':ieasf·arrioul1t of streamflow 'ger!efa~J.:Y 
is du:r·ing 'At:(gust, ·se'ptember, and' Octiober.. .. · ' .. 

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

Streamfi'ow' of' Tho'uiiimd Springs -creek ·at· slte 43/6773ld'., 
(.pl.· 1 .. ) ,,;afi g."a,ge .. d.~d\lri···ng. ~91.~~1~3 '(u:s.· '.G:=. ,oJ.o .... g:i.c~l s.·.·ur'vey ,' 19.6o. ',. ·· 
P. 260). ·These. Oal;.a aPe" summarized· :l.n. table. 7. The associ?, ted· ... 
curTent~meter measuremei1ts a.t this ·station for the .sam'e ·period . 
are lUted' in {;able 5, 'i;og~ther\vHh mot•e recr~nt strealilflow data', 
obtatned from the State Engineer's Office. Table 6 lists the 
stx•eamflow data collected 1.n 1966-67 specifically for• this report 
to identify the distribution of flow at the time of the field 
wor•k; the measuPing sites are shown on plate l. 

'l'he volume of runof'.( that reachrm the ·lowlands cannot b8 
computed by tt'le us•.1al methodro I.Jtol);:,qse of the mi..nj.rnum streamflow 
data for the area. However, estimRtoc nnn be made based on the 
development of runoff ~altitude relatlons by a method descrJ.bed 
by Rlggs and Moore (1965). Adjtwtments of these general relati.ons 
can be made for the effects of geology, vegetatiori, and land 
slope by Use of miscellaneous streamflow measurements and by 
meaStlrement or chanr.el g8ometry (D. 0. Moore~ paper in press, 
1968). Table 8 sho<-m the estimated aver•<Jgfl !lnrmal runof'i' that 
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Table 5t ---E ... ;.,Eg~m,~1o·H·!~~=~asur~!:~~E.t.?~-·· 
. . t '1 n.r,.--l.' p ~1.0.~-·~ ..... ~.9 .... . .=;f!.~----· . . 

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

Discharge '· 
. Stre-am Location Dstci' - (Cfs) .. Stream-- Lociition - Date 

•• ~.....,..__!,...----~' ---~------·---·~---- ----~~ .. --.~-... - .... ,..--~-~~--~---·_:..-'-""-

Th9u?_a~_d ---~-At" u·ils .. 93, · 
Sp .-ings t,lf 61>-20<1 
c::caE. 

Brush 
Creel: 

- c -

Unnamed 
tribut,n:-y. 
to .Brunh 
Cr·eel:: 

ll=sh 
Croek 

6 milc:J 
SE of 
-~·Jine Cup 
I'..anch, 
t:-6! Gt::- 2ld 

About 6 
miles SE 
o::: \-lin<> Cup 
D.anC:~, 

M/G9-?.2b 

About 1 
toile l1CSt 

or !-line: 
Cup r..anch.' 
Lz.l / Gl~~ 3 5b 

2c2l::"51 
3·21,.-!Jl 
3·27-51 
4-- 2..!51 ,,_ 9-51 
~~-16·· 51 
/:-2:;:-- 51 
5- 3'--51 
5-1'0~51 

5·~10-Sl 

5--2<:-51 
5~3~ ... 51 
G- ·n ... sl 

l:..-23-53 
t}.- S·:-5!:. 

't:.-- 9-51 
t::.:.:fG..;. s1 
1:.~23-51 
5- 3-Sl 
5-1:1--$). -
5-16-51 

t, __ 2-.51 
!:.- 9-51 
l:--H>-5). 
l;-23- 51 
< r 3-51 
5-10-51 
5-16-· ~il 
5-21,-51 

l:-11_ .. 51 
l:--16- 51 
l~"·23 .. 5l 
5- 3-Sl 
5-lC.-- 51 
5-16-- '>l 

9~ ]l:. 

35.2 
20.0 
25.6 
56.5 
52.5 
4L~. 5 
30.1-
35 .. -l 
23.5" 
23.5 
16.D 
9.20 

6.B5_ 
4.C') 

2;01 
2.57 
'2.37 
2.09 
hS7-
·.GO-

1.50 
3.0G 
~. i' 55 

.. ]t~ 

L29 
.00 
.96 
.9C 

l.D9 
2. 52 
J.ll 
2.25 
?. • ()l 
1.02 

ThousaHd. _-Hem:-· I.ot1cr" 
Springs - -rm (Edilcs) 
Cree!:- - -P.anch;. ··' 

l:3/67-3ld. 

-I ... 

. . ' 

·•: 

-

Itock Ncar 
Crcd< Eccl~s 

t;.anch at 
b:cidzc, 
t,3/57-30c 

17. 

u- 1-10 

3-- 3::.n 
3'-26--H 

• -'·· '1 

3-26'-' I2 
3-27-12 

7-lC-13 
?-26-13 

l:-23-ll: 

3-Zl·-51 
3:.:27-51 
l:--,_ 2o51. 
l;: •• 9-51 
l}-1;5 ..... 51 
t,-23- 51 
5- 3-51 
5-10-51 
5-16--51 
5-2!:-51 
5-31-51 
6- D~51 

.3-21.-5). 
1:.- 9-51 
1:.-1.6-51 
l>-23-51 
5- 3-51 
5-10-51 
5-15-51 
5-24-51. 
5-31-51 

Discha_rge 
(ds)--

rr~ 52 

72. [J 

G5.3 
1,9. 6 
n·;7 
l;l.() . 

2l:-.). 
21.9 

5.L:8 
,•:;. 25 

7.1:-1 

.79 
2.?.(;. 

66 ... 1 

22.1 
21.3. 
26.<:. 
32.2 
2C.2 
30.3 
29.<:. 
21.2 
22.l:-
13.0 
6 .. 1G 
)..33 

3.36 
2.16 
3 ,l,l, 
1.72 
2.75 
2.39 
2<90 
2.G7 
2.32 

' ' 
: ... 

. ,. - :•-

-. 

. ,, . 
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Table 5.--Continueu 

--------,-----------·----Discharge 
Stream Location Date (cfs) Stream. Location 
----~·-·----··-·· 

Thousand Between 18- During 1951, 
Spril)gs Nile .and channel apparantly 
Creek 12-Mile carried no flow. 

Ranches, Observations made. 
'•2/68-35a weekly. 

Crittenden About 2.5 3-2G·51 3.56 
C·reek miles 1,- 3-51 3. 62 

north of l•-10-51 3. 9l> 
12-Mile '•-17-51 3.55 
Ranch l>-24•51 3. 77 
lr2/69-30a 5- '•·51 '•·11 

5-11-51 3. 71> 
5-17-51 3. 71 
s-25.:.51 3.83 
6- C-51 3,56 

Crittenden About 1 miie .3-_2-:51 
Creek north of 3-28-51 

Thousand 
Springs 
Creek 

Wann 
Spring 

12-Mile ,,_ 3-51 
Ranch, 4-10-51 
'•2/69-31d 4-17-51 

l>-24~51 

5- 4-51 

About 500 3-22-51 
feet north 3-28-51 
of Gamble 4- 3•51 
Ranch,abovc· '•·10-51 
diversion, l>"'ll-51 
'•0/69-0a 4-2tr-51 

5- '•·51 
5-25-51 

About 2.5 3-22-51 
miles SE o£ 
Gamble 
Ranch, 
40/69-14b 

-1. Host of the data are from t-h-e""'""'f""'i""l_e_s_o-;ot' ~t 1:-l<--l --:S::-:t-a-:-t-.,--.:,E,--nginee r ''s~O:-;:i"'f7i c-.,~,-·E 1 ko; 
measurements in cf:s (cubic feet per second). 

18. 

'' 
5.63 
3,23 
3.21 
3.11 
3.05 
3.06 
3.29 

.7G 
1,03 

,91 
.. os 
.02 
,99 
.so 
.75 

• 
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Table 6.--Eatimates of atreamiiow. 1966-67 

l'-'lap. -· ,~-.. ;.~. ~. ·" · ·' ·- · _, .... _Location 
.!!.'? .. ,.!/ _.-----___§~i~t~e:.__.. _______ 2T~o'!!"'!!.~PiJ! Range 

',:·· •, .. -

.. . ots<;l)arge.~\· .. 
Da Ee _(~.::c:.=£2.s_,_) ---'-

, . ,. 
1 .Tdbutary to ,Thouscmd Spririgs Creek l:.l N, 62 E· 10-21-66 . 

. i ' 
• j~, • JI' -~ 

(2' 0) 

(2.4) 

( .2) 

2 Do, 1,1 N. 

3. Thousand Sprin8a Creek near Herrell 41 No 
Siding · ..... 

1:. Tliouii"and ·~pdngs Creek~ near ~!ilkins · . 41 N. 

5 · Thousand Springs· Creek at u.s, 93 

6 Brush Creci< 

7 Thousand Spri";gS CreO>!., at Wine Cup 
Ranch 

!l . Thousand. Springs· Creek near Hinc Cup 
Finch ., :· · : . ·. 

9 Toano Dr<l\1.. _ 
~ ''o oM,', - q 

10 Tributary to Thouoand Springs Cre<>k 

11 Thousand Spriilgs' Creek' near ·EcCl<)a 
Ranch 

'.···': 

14 Corta1 Canyon 

15 Rock Spring Creel< 

16 no:· ' ::'t '. . . 
\ :' 

-· 
17 Texa$ Spring C<!lnyoi~ 

·' 
13 Do. 

19 -~<'ll.'Canyon 
,. 

,. . 
2C P....ocl~ Spilng Cn.::el':: 

l:.1.· N.· 

1>1' N;· '. 

41 N, 

41 N, 

1,.o N, 

42 N; 

42 -N-. 

1:.2 N, 

42 N.· 

l:3 N. 

1,4 ·N. 

44 N • 

lA N. 

1:-4 N. 

43 N, ,,. 

63 E· 

63 E. 

63. E .. t· ---~ 

64 E.-.:~: 

61, E.~.~~, 

65 E. 

65 E. 
'. 

65 E, 

66 E. 

66 E~ 

56 E. 

66. K.· 

66 E, 

67 E. 

66 E'oio 

66 E. 

67 E~ 

67 E. 

10-21-66 

10-21-66 
.,_. 

, 10-21-66 
6-'19-67 

6"20~67' 

1Q-2Jw66 

6-16-67 

6-20-67 
.!:', 

10-22w66 

6-20-67. 

6-20-67 

10-22-66. 

'10~22-66 

6-20-67 

10-22-66 

10-22-66 

10,2h66. 
"·,_ . .-:;. 

10-22-66 

6-21-67 

'6-2b67 

10-22-66 

(2. 3) 
.s 

7. 5 

0 

(1.8) 

'. ( 

2 

0 

0 

.3 

0 

0· 
0 

0 

• L,) 

( .5) 

0 

0 

,, 

0 

•,,. 

·.• 

. \ 



Table 6. ~-Continued 

_...____.,,-. .. , ... ,_.._,,,~,r••.-o~••··-·L··•~ ............... _.,,,.,...___........ .. ~~ ... -·---

Hap 
.90·1 /~_:_. ______ ,_. ___ .. __ ,_~ _ __[~s..L___ _____ . _ _,;,__, __ 

... .. 
21 !tocl:::: Gpring Cree1~ neal~ Eccles Rc:nCh L,3 N. 67 -E: '6-20~57 0.3 

2?. T1·i bu ta t·y to Thousand Sprincs Cre~l:; t,3 N. 67 !l. 10~22-66 Q 

'·'' 
23 Thousand s\)ringn Creel: at Dam l~2 N. 67 ]l. 5-21-67 :) 

'· 21;. T:cibuta;cy to Thousand Springs Creek l:2 N. 67 E. 10~22-66 •',• • v 

25 Th.ounnnd Sprii;lgs Creel::: bel.ou 21-Mile t,z N.·. 63 E. 6-15-57 ' . "·'• 
... ,_cz,r,J; 

i:lo:."llldl G-21-67 3.0 

26 Tributary to· Thouso.ni-. Spr.ines ·Creek t,.z N, ·.- . GQ E_. 10~22-66. 0 

27 Thousand .sprine;p Creel~· at J.2-Mile ,,_l N. SG !l. 6-15-67. .• 05: 
P-anch 

2() Granite C~Le.ok above r-eservoir 1,.1, N. 59 E~ 10-23-66 0 
6-21-67 ., ,_ 

. . -~ ' ' ., • 29 Granite C-:;;.·eek above llEl C:L~Ck t,3 H. 69 E. 6-21-67 .,0 
r'...escrvoir 

30 Crit·tcnden Cree!~ below Hill Creek l:.3 N. 69 E. GH21-6:i 1 . . 
Reservoir-

31 Crittenden Crc~el:: above Cr-ittond?-n l,2 .N. 69 E.'• 6-21-6~ ., . . -P 
r..anch 

32 Hill Cat"') yon l:.2 N. 69 E. 1C-23HGG .c 

33 Cri t-tcndon· C:rcui:. be lo\i r.~_) j:::Ln3 l;.2 N. 69 ll, 10-23-66 (2.6) 

3l;. Critl:cnd.,n c·:.:eel.: be lou rHs;=rvoi:;:- l:2 N. 69 E.. 6~21-67 0 

35 Cri ·i: tend ell Crceli: ne:nr I2-l1Ee l,_I N. 69 E. 6-21'-.. 67 A 
u 

P..at.l.ch 

36 l'l1.oU sand /'spring$ Creek be1.0"H 1:1 N. 59 Jl, 10-23-66, 0 
12-Uile nanch 6-21-57 0 

. '- . ' ~ 

37 1fhousand. SpT.incs Creel: at Gamble t,o N. G9 E. 6-·21 .... 67 1~5 
RarJ.c11 

30 ~rhousand 3prinr;s Cr10:-~e:l~ be lou t,.o N. 6') I•' 10~23 ... 66. . c .2()) 
;, 

Gamb1.c nr.~n~~i G-~15-67 ( en) ., • ~:Ju· 

. -. .. 
;;:.;,.,____ 

?o. 

- -~ 
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Table 6.-~continued 

___ .......::.:__:__:,_,...:.....-.o..-··· 

!1ap
11 

Lotatioti · Diacl~rge_y 
no • ..:-:::....-'-'-----·-~ • .;.'~".;...· ....:· ........ _._.c_.,:_.;,;-..;1'6~msli!J?· nan.!.lig~·e'---~Da::!' te_,__ {cfa) 

39 Tributa<y to Thousand ;Springs. 
Creek 

40 '£ho{.sand Sp ririgs Ci'ee!c beloi1 
Dake Reservoir ·'·. 

70 E. 6-15-67 (0.20) 

40 N. 70 ·:n:; • 3 
' L ~ '-" ,, 

........ 

......... ---------··--
_______ _,;..._, ____________ , ___ . __ 

1. !-lap_ number correspond~, to the 1"easuring site mm\b?,r ·sho~m on plate 1. 

2• ··Numbers·· in parenthesis ,fere measured>etrlth ·a flou meter;·· others· are estimated; 
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___ ___.....,, ..... ~~MO~~-•• --.~·--. ---·---·---:.-...-~":' .... -;·--

Monthly dischacgc;, in acre· feet· 

Year Jan. ' Feb'.' ; xa::. I !lpr. t1ay !Jime i July 'Aug. : Sept·. ; Oct: i 

_ ... +······~ ~~~:.-...._-~~---·- ~--~-~-~-----~-~ .. .-.... --··~-] ----'-! ···"·-~~:.t--"·--~---:.,.~ .. --~.· : 
I , ! I 

191.1: 3,320; 2,620 0,G20: 1,'71.t 1,130 i 96 13G 0 J ·J 

19121 G45 1,39J 2,99C ,1,27C 
i 

152 . 152 

1913 1 ,6co 1 sat~ i 03~- 200 ! 186 
I 1 . ' . : ' . 

5G r,4s 

220 531 

Nov. j Dec, 

Q 0 

515 

702 
____ .....__ft_V_--....:...~ .. --.--~···- .... ·~--·-~·--·-'-' ___ :_·--·-'--··· -"'------~-·-····~·····JM,.,~-~···-

22" 
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reaches the lov·lands __ in. e?Ch hydrologic __ segment of Thousand 
Springs Valley. The most -productive at'ea''of "runoff, considering 
its size, H the Hel:'rell Siding-Bl:'ush Creek area.·· 

Stream Inflow 

--- 'I:pou~and Spri~g_s Creek tr_averses the:·area from west to 
east._,~ ·cutting through the mountains that_ diVide the area into 
four hydrologic'·s·egments.- The estimated avel'llge arn1ual flow be"
tween segments was computed using the channel-geometry method. 
Stream_flow betvreen segments is stlmmarized .in table 9 ;- · ' 

George Hardman (oral commun.) reports that during the period' 
1900-,20 tremendous floods passed through _the _channels n·ear 
Montel·lo. It is -probable that· such large---flows of water was in 
part intersegment_ flow and much of this water probably flowed 
from ·the report area' into the Great Salt Lake Desert-. 

Ground water 

Recharge from Precipitation 

The precip]~tatio"n pattern in Nevada is related princ-ipally 
to the topography; stations at the highest altitudes generally 
receive more precipitation than those at lower altitudes. 
However, this relation may be considerably modified by local 
condin.ons. The alluvial areas of Thousand Springs Valley 
pr6bahly receive an average of 5 to 8 inches of precipitation 
per year. The highest mountain areas may have an average 
annual precipitation of 15 inches or more. The estimated 
average annual precipitation for the hydrologic segments is 
computed in table 10. The data in table 3 suggest that the 
estimates in table 10 may be somewhat low. 

On. the valley floors, ·where the amount of precipi tatj_on 
is small, little of the precipitation directly infiltrates 
into the gro'und-water reseyrvoirs. The greater amounts of 
precipitation in the mountains provide most of the recharge; 
this v>ater reaches the ground-water reservoil's by seepage 
loss from streams, ditches, and fields .on the alluvial areas 
and by underflow from the consolidated rocks. Some of the 
precipitation is evaporated before-infiltration, bo1t most of 
it adds-to soil moisture at shallow depths. 

A method described by Eakin and others (1951, p. 79-81) 
is used to estimate recharge in this report. The method 
asstlmes that a per-..,entage of the average annual precipitation 
recharges the ground-water.reservoirs. Hardman (1965) showed 
that in gross aspect the <~.verage AmlllBl preci.pitllt-ion i.n Nevada 
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·~-···•· .. ·-··-' ........... - •• - ..... ,.,. •'«•· .................. , ... --·-·-····-.·~ -·--"'""" •. ·-·· -- ··--·---
Erttiiniltecl 
aver~ge 

-~~ut•off Pe;;ccnb·.!ee a.nnual Pc:rccrtta~e' 
a!:ea Oz total . runo':.::f . . Of t:Otal 

Hyd J?.?loA:!-~~.......fteJJJT~~.E~~., .. :·~·-\_.;._(~ .. £.~~~:0-:~.--.~~~~~o ~1- .. ~?ES.~-- ... __ ~ (~c r ~:~fe ~&: .. ·.~--~--;!-:_~no£ t_~ 
Herrell .Si,~.in:::,r.. 

B),;,·ush Creel: area 

Toano~ noel~ Sp Ling 
area 

ilocky Butte m:<1>a 
~- . 

Hontclio-C:ci t tenc"ien 
C:c~ell: area 

· 120 _,GOO, 

~50,00:1 

-·-:-·--·-1····-~~-.,.-- .... ···--~-"-·---~~··--~~--

Total. (roumlcd) 270,000 

12 c:tooo ?.3 

l3,000 37 

l:. ,COO ll 

lO!tOOG 2? 

100 .100 

' \ 



Table ~. -- El? t iD~~;~.£,~1 ..... gY,t;:2-:~,g,q_?.E.'!~a~ .... ~~~: ... :r;,£££t:!fJ..21! 

~ .... c .. ~Ji~-~~ . ..Ei~~ ~~'?~!-~~~.J..~.:!P1-~n t s 

~------... -~----·~ -~~--.-· ---..-.. ~--~--·------------·---.--'·;···· ··· ~~ ····:-··.·---~~ --~ --:--~---:-···-E-;;tifua~to d·-~~-e rage-
annual strear,d-lottli ~ 

•. _QE..tfc.~.'~1I f .. r,_o_r •. ·.'····· --.. -· ___ ...... I, n;;.l.'.o_· '' .to............ r~iication r acre::·~ec.tl · · · - - - ·- -- - - '-'--'-'-•-.;..,m.~···-·-•••·"'""·~-<+~-=----•·\: .. ~.,,~.·-·-..... ~~· ~ 

Herre~l Giding ... 
B1:ush Crco!c area 

Toano.- aock fhJ ;.;inu · 
a reo 

Toano- Rocl.: Spring 
Qrca 

ltocky Butte area 

• 
At Hine Ci.tp !:'.ahch 

At t"lS:L!"O'WS' e{)st -·of 
Eccles Itanch 

r~c!c:; Butte area Hontelio ... Cri~ten.Jen At na.rio~n::; t~st of.' 
Greet:::· al~ea '£1;-lelvc Hile ~nch 

Hontello-.Cl·itteuden G'i:'eat ::.z;J.t .. Lake f.t State line 
Cl;""col:: al:"cv Desert 

. . ,. 

. 5., 000~ 

3, 50C~ 

' " 

~ coo ; 

-~~ .. ,----·-·•"•·-'"'"'"""'~·•••~· .. .,,..,...,~~··•-~··•'•''~ .. -·•·--h ..... .._ ..... .,........._-... ~.._•-•~~---···•r•-·-'-""''"+~·•·•~w--•·-•~-•~.0~~·+·· ... ~ .. , ... 

1.. _Include~ estimates 
.table 12. '.' 
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--------------"--.. --···-----.·--~ ---------------·----.. ·-· ·-·---·----------.. ---.. ----·--·----·----··---TI 
.. ,~i1;1ated .!~S~ll~ 

P>:ccipitntioh E~_ti!!!_~.te.§_J'.L'!S.!£.itaJ:.!.s>.£. Pe;:conta[Oe 
zone Ar.ea ·Rnnge Av~raue Average of 

... ,~ .. {[9..@..~).--·--~ ·--····-_G:._c:.!.£.tl.._(iMil£~t--lfe c t > ... J.E: .. C:.:rs:::.J9l: ·1; LEJ-~~~lP i t~J i o!!..~Jjs_r.s~.~ ... ~9 .. ~.! 

>G ,GOO 
7)000-G,COO 
6,000-7,DOO 

<G) ODC 

Cubtotal 
(r.ounded) 

>8,000 
·7,000-0,000 
6,000-7,000 

· <6 ~coo 

SubtoLel 
(r.oundecl) 

>7 ,000 
6,000-7,000 

<6 ,ooo 

Subtotal 
( 1:-ouu<ic<\) 

;:;.Q ~000 
7-, 000-G, 000 
6,000-7,000 

<6:.000 

Subtotnl 

7:JO 
6,DGO 

56,300 
}7 ,3_(/.Q 

1.01,000 

660 
n,soo 

155,00C 
.?2LO.Q.Q. 

39':,000 

t:. )!."CO 
3G ,t~oc 
77,600 

120,000 

120 
16,500 
95,900 

I .. G.9.J-9fQ 

>!5 
12.-15 
C-12 

<G 

: >15 
l.Z-15 

G-l2 
<G 

>l2 
C-12 

<8 

>J.S 
12-15 

C-12 
<8 

1-5 1.,200 
l.l 7,500 

~ h5,000 - u 
. j 19 oo·o 

-··~--

72,00C 

1.5 990 
l.l 19~000 

n 120,000 .u 

.5 1-W£?.9. 

250,000 

l.l IJ. ,GOO 
~ 31,000 .u 

.5 12~.QgQ 

75,000 

l.S 1")1'"1, 
~v·~ 

1 1 --. -· IGtCOO 
0 

77~CCO •" 
• 5 93 000 

··~-~ 

15 
7 
3 

15 
7 
3 

7 
3 

15 
7 
3 

180 
520 

1 ,l:-00 
'mi~!Q£ 

2,000 

150 
1~300 

3,600 
·wino1:" 

S,OOCl 

31:-0 
930 

X~ll-EZ 

1,300 

30 
1,300 
2jl300 
minor ---

(:oounclN1) 2?9 ,000 190,000 l:. ,000 
----,~··-"· •••••~- ··~-~ -~--~, ... ·-·-••~ ~. ~-·~·--··-··--~·····--~.·--·M~·-·-·~·····--··~ -~- ·~ ~-"''" -·~···~- n ~~-" •O• ~ ............. ~. "'• ·-··~.·~-- ··~···· ··~-..... ,_M .... -•~ 

•. J.9m_L:.<?.u!>_d_e.i) __ "_9_1_l;_,_c"o,Q ___ ----·- ·-·----- _____ ... s_q_o_,po"'L .. -.---"-··--·"··· .. -~1-.?_,.0..9.9_ 
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T~ble J.O.--cm1tili.U8'cl . .. . ' . . 
·, ·, 

--·---~ ·-- .. ·••···· --- ·· ····•-···--·· • • ·· ---- · ---- · ·--· -'-·-- ·---"-·-- --· •- · ----- --·:--'·c--_. -. ·--··c--·-: ... ---:;rr-
. . . . - - . ' Es't}-El<!.t.<:>_i_ r<:>_S'..'!E.&i."'-' .• -

Precipitation . ~E:r~j.ill.rl_ted_2.E:.~Cipi~~f!.~A9!L..-.... ·-~~ ~centa.g12 _ 
:::on~ : .... · · /1~ea ::. ~nge ... ~.1\ver~ge ~ :· .. J\'v:6~~.9.te .. · I· ~f· . . . . ,. . 

___ .U.s.<?.~l,. ___ ~:--··-~-!:"E£l_.li<~1 .... J:.0.s.t.1.: ... ..:..ta:;:sridet) predpit_?ti.£!L_Acrc·'!'~ 

>7 000 ' ' 
S,OC0~7,000 

<6,000 

TOTAL (;;ouncled) 
• , ! • 

... . . - . ' .. _... '· ' 

1 "00' .,, 
21;coo 

0 GQ.Q 

. ~3 ,300 . 

' -

~ .. ' 

i; "I 

- >12" 
C-,12 .. 

<lJ 

Ll 
,, 0 . " 
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is related closely to altitude and that :i.t can be· estima'ted 
with a reasonable degree of accuracy by assign~ng precipitation 
rates to various altitude zones. 

Table 10 sh01,is the va·lues used to estimate the volumes of 
prec1p5.tation and ground-water x'echar•ge .. The estimated recharge 
for the hydrologic segments is only 2 to·3 percent of the 
estimated total precipitation. For. many areas of Nevacla, the 
estimated recharge averages abbut 5 percent of the total precip
itation. This fact plus the higher precipitation values shown 
in. table 3 and the water budget in table.15 suggest that the 
recharge estimateE: a~e ·somewhat low. Fa~ these reasQI13 ~he 
rroicharge estimates are not used ln the water budget (table 15). 

Also included in table 10 is an estimate of recharge for 
the Nevada part of Grouse Creek Valley between Thousand Springs 
Valley and the Utah border. This "i2-square-mile area is briefly 
evaJ.uated prfncipally to complete the areal coverage of Nevada. 
Because the area is mountainous, only stock .and domestic wells 
mtght be drilled there. 

Subsut>f'ace Inflow 

Subsurface flow between hydrologic segments of Thousand 
Springe Valley is of two types: f'low through consolidated 
rocks and through alluvium. Tbe available data do not j_ndicate 
inflow to the repot't area from beyond its boundaries. Table 11 
summarizes the subsurface fJ.ow through younger and older alluvium 
and between segments. The inflow to one segment is also the 
outflow f't>om the adjacent upstream segment. 

Montello Valley and Pilot Creek Valley (pl. 1) to the south 
at'e (l8parateci by a lovr alluvial divide through wh:Lch ground water 
might flow. Water-level altitudes were determined by altimeter 
in three 'tJe1ls, 39/69-17b, ~:39/69-32c, and 38/69-26c, adj anent 
to the cl:i.vide. The levels in wellr> 39/69-32c and 38/69-26c, on 
the north s~de, were computed to be about 8 feet lower' than that 
in well 39/69-l7b, south of the divide. As this difference is 
within the limit of et>ror of the altimeter, it is assumed that 
little or no gt'Bdient exists act'Oss the ~lluvial divide and hence 
that probably no £l.pprechJ.ble quantity of' water flows ]_)ltm o:>r" 

·out of Montello Valley through thF> slluvi.><m. 

28. 
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He:::-:r'€11 'Si-ding ... 
B=tis!: Cr~e:< 2!:ea 
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Rising Ground Water between Seg~ents 

As described in the:"Ground-water flow" section, ground 
v•a l;er rises to the surface and flows in 'rhousand · S_p'i:>ings Creek 
in the flood ~-plain· constrictions ·between the hydrologic segments. 
'rhis flov• plu's snm,melt and storm· runoff const:ltute. the total 
Gtreamf'lov! between·· segments, as listed in table -9: ··nuring the 
late summer and fall, most; of the time the flow 'through the 
constricti.ons cons.ist~; solely of rising g.round water. Data in 
tables 5 - 7 were ~sed to estimate these quantities, which are 
listed in table 12. · 

Imp.?rted Hater 

B'iow .fr·om Cove SprJ.ng, 37 /70-3b, is transmitted by pipeline 
to Montello,. ·where· the water is used by the comn1lmi.ty and_.by 
the Southern ·racific Railroad. Cove Spring :ls about 5 miles 
south of the report-area boundary in Pilot· Cr:eek Valley (pl. 1). 
Neither the springflo'N nor the flow :Ln the p:Lpe1ine have .been 

.measured. The net. annual iWport~tion of water ~s. esti~at~d}o 
be about half the estimated use at Montello_, or.abouL50 ·acre_.., 
feet. Of this amount, some is assumed to· recharge the gr'ourid
water rese~voir bi percolation from septic tank~. The rest ~s 
either consumed on discharged as soil moisture. 

.· f 

' . 
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Table· 12:~-EstlJpat~d''avera~'-..'m!l.'o'al ii.i!._:tng' -;j~i,\irid 

· · · .;;, tei. b<Lt~hydrologi~ :segnieiiu 
,j:.: ,..) 

.,~· ~~; -1,·~···· · .. .L.~ .. :.:~"·~ 

· 'EStifuafcid; f-10-i,J.,· 

__ .Qut Um.d>.J:t,.Ql!tn!!.__,..~~--·--~-~ .. II.!nJJfL1wo2l>2.•.Jt;~bL..:,._~··,~ ·:..:....·':...·~ ···'(acre~ fee t....J.'!e I:.J:..<(~~):~ 

Herrell Stdi'ng-· 
Brush creek area· 

Toano-Rock Spring 
a :rea 

Rocky. Butte area 

Montello· Cri.t tend en 
Cr~ek area 

· ··Toa,;o··Roc!<: Spl:ing .. 
' . 

Rocl<y. Butte· area: 

Montello-Crittenden 
•Cr~ek. area 

Great Saho· Lake 
Desert · 

a. Outflow frotcl Thousand Springs Valley. 
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OUl'~'LO~/ PROM THE VALLEY-FILL RESERVOIRS 

The components of outflow .are streamflow·' j.rTigation use, 
·evapotranspiration, sul:is.urface outflow· through alluv1um and 
possibly through carbonate rocks, rising ground water, and 
pumpage ·from .i:i.~lJ.s. ·· 'The subsurface n·ow and rising· ground 
\Jater .behrerm (Ho'gments have already been estimated (tables _9 
arii:J 12) .. The i>Jmponents· of outflow from the segments of the 
Peport area are summarized in·. table 15,. whtch shows .that the 
estimated average natural outflow is.26,ooo acre-feet pe~ year. 

Surface Water 

Irrigation 

Water is diverted from.Thousand S~rtngs and Crittenden· 
Creeks fop irrigation on their' flood plains. Most of the 
diverted flow of Thousahd Springs Cre~~ west of Eccles Ranch 
is from snbwmel t, East of the ranch, spr:i.ngs and seeps supply 
most of the diverted flow. Most of the diverted flow of 
Criftenden·creekTs.from Crittenden Spring, 42/69-Sb. 

A .large dam was bull t in 1919 on Thousand·:SpriiJgs:· cr•eek'-
at 42/67-l5a. Hhen the r·eservoir i.s full it reportedly stores 
9,000 acre-feet of water--a 2-year supply for irrigation between 
the dam and the State line. The reservoir was full in 1960, had 
12 feet of water in it in 1964, only a little in 1966, and was 
dry during the other years since 1960. 

Consumptive -use rates for. mearlov?, pasture, and alfalfa are 
based on f':i..ndings o.f Houston (19~i0, p. 11), ana probably aver·age 
about 1.5 feet per season for two cuttings of hay. Because of 
ditches losses and the need for leaching, more water has to he 
diverted than 5.s cons11mod by the erops. water percolates to the 
water table from ditches and fields, and some runs off to adjacent 
areas where it supports phreatophytes or evaporates. These losses 
associated with irrigation are not incl•Jded in the estimates of 
water consumption by cr6ps, but are included in estimates of 
evapotranspir·ation and st!"eam and subsud'ace outflow. Table 13 
summarizes the qullntity of surface water consumed by crops; it 
also inc lu.des the supplemental use of ground wa ter•. 

Stream O•~ti'low 

'I'he Ot>ti'low frorn Thousand. SpPl .. ne;s Valley is equal to. the 
outflow from tl1e Montell.o-Crittenden Creek .area, or an est:imatcd 
800 acre-feet. per yeax. Iut-.oePCJ<>g:meut:. n.o'-'r i.e< ontmnnt'izcd in 
table 9 . 
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Table 13. --Esti.i~,at~cl consu~ption ~f ~nit~-r b)7, irriga_l;~.gd ~d subiTri~atecl c·ro,E_§, 

.{,HatG:r. quantitie~ in acLe .. ,::eet .per year -exc~P,f: ~vb~:ce other'k"i.~~ :identifie.£7 
,, • j J ·'· ' ' 

k--:.~~.J~~Jitij,J.?~te,cl ave~aq8 1 ~nnu-~)- ·wac;er ._cc~;~l~~-iO!l. ___ ~·-·-----
,~-'--':..C--'-' . ·sour·ce 

-: .. 

--~ _: v :te,te ·-:~--- ~GrO~reter 
A--L~ea' . · .f (ac~e ... feet! ···su:::face_-~- ; _ - : .. ·_ S1:-~alloi'7 ~ 1 i 

·LoCafio,~n"'-. ---~__J,s_cz-esl.~~--- Cro_l? __ ~-~ __ _:..__-2ar __ it£..r;~lL.~.~ 1>.r~_e,..r_~--~~--Jal+."?~J._j:.s.t@J..: t2.ble-! 1 ~--~ __ _.__J_o~tal 
··.l 

'·' 
. Hi~e. _Ctip R2nCb 

L: 

Fins_ Cup·· and 
Ecclc·s ~aanches · 

_Eig~'!teen 1·li le 
J.ahch 

Subtotcl 

~ ~· ~ . ' . . 
Cz:i q:enden ~ T"ns! ve 

t1i~e .anq. G8.w.bl2 
P;Pn,c.~~s 

Sti b t.o ta 1" 
(>:-oundec') 

- ' -~ '· ~ 

z·,cw· 

_J_OO, 

8 bcoO 
lD ,ooo· 

HE?..P.EL~ _·SID~f!G: ~]JJ~!i'R-.C~~~]?.J~REA~ 

t:Iead~01i· ;g';:-2}3 s 1. 5 l , 500 
and~-al :E'Al :Ea,.-

llostly 
meadot,J gr~, s s 

.I':OCP.:Y 

~~lfalfa 

'J.1eadm.r' zress· 

1--iea~or,-:r g;:~ SS. 
and·'~Ifa~fa 

liead9w gra s ~ 

. l. 5 

BUTTE 

1.5 
1 "' 

l 

AREA 

200 
·b 

200 

' ' 

c·;..• .,~'-'7-'--:---- :..~·:-._.:._.-·---. ·--~~· ~ =-- -·--··-·-· -·~--
TOIAI. (rounded) lSJ:;ao 

+. -Gi--~~u.nU Ha_·::e r supplied- na tu::-a: ly by subi i::ciga t_i:on~ 

.Joo· __ OOG 2,60D 

0 1,000 3,000 ,, 

. ' 1,.oo . 600 
'' 400 l 

~ 
0 'GOO 1,000 

. 

l,DGD J. 'l:.0-0 3,40C 

·0 8 OJ:) 
~ 

8,000 
. ,. 9,400 11 ,ooc 

-----'-----·----
1',300. 12,000 lC,OOO 
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Gr·ound Hater 

Evapotranspiration 

Ground water· fs discha!'ged by evaporation. from soil and· 
tPanspiration by plants that root in shallow water-'table .areas. 
Plants that tap the ground-wateP reservoil' are called.phPeato
phytes. Plate 1 shows the areal distribution of most of the 
phreatophytes; they are limited to the flood plains of th~ 
largeP streams and to the floor of Montello Valley. 'The 
principal types of phreatophytes are meadowgrass, alfalfa, 
saltgrass; greasew6od~ rabbitbrush, willow, and tules. In 
the mountains, other ty~es, such as cottonwood and wildPose, 
grow but their acreage and dischapge is relatively small. 
Tables 13 and 11+ summarize the estimated evapotranspiration of 
ground water foP beneficial phreatophytes, such as subirrigated 
alfalfa and grass, and for nonbenefi.cial ph rea tophytes, such 
as greasewood and rabbitbl'ush. Rates assigned are based on 
work done in other al'eas by Lee (1912), Wh:l.te (1932), Young and 
Bl!l.ney (1942), and Robinson (1965). . 

ll'l'igation by \ve:tls 

Eleven wells are pumped to il'-rigate crops. Two cuttings 
of grass and alfa·:tfa hay usunlly are obtained fl'om .the Cl'Opland 
each year. Table 13 summarizes the net pumpage (quantity of 
water') consumed from il'rigation wells. As explained under 
Surface water, Irrigation, it 1s necessary to pump and app;Ly_ 
more ,;iater--;--tcitFie~b-el_ds than what is consumed by the crops .. 
The pumplng has not, as y~J t, salvaged any naturil.l discharge; , 
therefore all pumpage is from grouncl-water storage. · 

Springs 

A few large spl'ings are used for irl'igation. At Twenty-One 
Mile Ranch, on the flood plai.n of Thousand Spri_ngs Creek, rising 
gl'ound water' oontd.butes a Jarge volume of flow to . the creek. 
(See table 6, map no. 25 on pl. 1.) A lesser' flow of rising 
ground water oor.u.rs at Gamble Ranch. 

Gmnble na:nch spr-ing, 1-IQ/69-Sb, l'eported:ty has· a flow of 
about 1 cfs (cubic foot pel' second). A pipeline cal'ries pal't of 
the flow to butldings at the r-arwh; the r·ernainder :Ls. used for 
irrigation dur:i.ng tile growing season. Rock Spl'ing_, 44/67 -16c, · 
has a flow of about o.L~ cfs,:~nnd Crj_t;temien Spring, 1+2/69-'Sb, -
yields about 2.6 c.f.s. Some of the flow fr6m each spring seeps 
into the gronnd and --supports pbr·eatophytes or is diverted for 
il'l'igation. 'l'he net di.scharge of both :l.e> included j_n. the· phreato
phyte discharge (table 14) and the irrigation estitnates (table 13) . 
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The town of Montello obtains its water supply fl:'om two 
mounta1n spl'ings, Cove Spring, 3'7/70-3b, and Montello Spl'ing, 
39/68-'la, as shown on plate L In Montello Valley, the use of 
spr•1ng w~d;el' by the people of Montello, the Southel'n Paci.f:Lc 
Railroad, and by ranchers probably is less than a hundred acre
feet per·year. ·Because much of this quant:Lty rechal'ges the 
ground-water' reservo:ir by ·percolation from Aeptic tanks; the 
net consumption probably ls about half this quantity, or less 
than .50 acre-feet pel' year .. The remainder' bf the spring flow 
not entel'ing these supply systems seeps to tHe water table, 
adds to soil moisture, and supp6rts phreatophytes near the 
spl'ing sites. The~i elements of discharge, except for Cove 
Spring which is outside the report are~, are included in other 
discharge estimates. · 

stock and Domestic Pumpage 

Ground wgter is pumped from wells for domestic and 
stockwatering ur;e in all four hydrologic segments. 'rhe net 
pumpage in each segment probably is less than 50 acre-feet 
per year. At \IJine Cup Ranch, a well drilled near a fault 
produces hot water, l38°F, which is piped to the buildings. 
In addition, the usual cold-water supply is maintained. · 
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WATER BUDGET .. 

!<'or long-term conditions, :lnflo·w "to and· ·outflow from a 
. sys-tem a-re about equal,. -if. there has ... been. no .. net :change in 
stofed-water in the system resulting from long-term climatic 

'changes or dtversions from· s"torage due to development. Thus, 
. the :purpose of pi'epar_ing a ·water budget is to compare -the 

. e:sf;imate[l of. inflow' 'and bu't:riow. for each segment' to determine 
the magiiitude- of the' difference between estimates:,· and to_ .. 
select a value that may reasonably ~e~resent both the inflow 
and outflow. Table 15 shows the budget for Thousand Springs 
Valley;, tl}e imbalance in _the budget is 9,000 acre-feet, oi' 
between one--third and one-i'oi.lrth ·or the natural '_inflow or. 
outflow. · ' - · - · ... 

In selecting a. value "to represent both :inflow arid outflow 
for each hydrologic segment and for Thousand _Spriligs·_-valley; 
the average of the two estimates was used for-·the· He'rre'll·--·sidipg:.. 
:Br'ush Creek area, the Rocky Butte area, and tl-le·'tota::r·:ror. · 
Thousand . Springs Valley. Because large volumes· of ground··wa ter 
may now through ca.r>bonate rocks between theTci'ano..:Rock Spring 
area· and t_l}e· Montello-Crittenden creek area (pa_'rt;-ly-:bene'ath 
Rocky Butte '!:!rea), the larger values of natural inflow and 
,outflow in each area, respectively, were selected ·to .be the 
'reconnai:ssance approximation of both, _ - · · . · . · . 

. .... ' 
·'' . 

. Using the selected value.s that· represent both "natural 
'crd'low· and outflow :tor the Toano-Rock Spl'ing area and. the 
Montello-Crlttendf'ln Creek area estimates for the flow _thpollgh 

~,car_bonate .. rocks bebreen these ~egments cari 'be' comput'ect: ·' If-
. rr;ost ··of the compu-ted budget· imbal"ance is due to ·this-·type of 
· in~ersegmerit flow, computa'Uons ii:(dicate- ttiat· the_ ''intersegment · 
flow may be either about 12·,ooo or •6,000 acre-feet per year, · 
depending on which lmbalance value in table 1 ') is l.lS<:lcl. · Because 

. neither est:Lmate is assl.lmecl 'to be more accura-te than. the other, 
--t:he average ·of the hlo, -or about-- 9, 000 acre-fe·et·, ·may··be the 

amount of intePsegment flow thPough carbonate,.:roc'ks•~ · · · . · 
-~~ .. ~~.;. . . ·: ... ·.... ·::· .·.··;. :'-;_: . 

In table 15, the. water-quality Clatimates lis'ted: .for,·:the. 
entir·e ar-ea of Thousand·- Spr-:i:ilgs Valley (the rigf!t;;.·(;o1uinn) 
commonly are not the sum 'of the qqantities of..'the'"hydrcHogic 
seg:nents (the four lef't columns), Foe examp:te, ·csurface-'-water 

.,~nflow to downstr-eam 30i:';tUerrts rrom upstresin• .. segment_s ·'of\ Thousand 
.-.;>pr.ings Ya-lJ.oy .a_r·e. not eotn[x:irJer.ts:·Qf' inflow tp_ l',housand'Spr'ings 
Valley ... The': same -'is tr·qe·.i'or moot _other (:ornponehts·:,of. inflow. 

: ·. Similar concJ.i tiona prevail f'or cotnpon<>nts of ··ou·tf'low·. 
· Surface.cwater owtf1o'AT from upstream hydrologic •seg1Hen.ts to down
stream segments of 'l'lwusand Sr!r:\.ne;n- \'filley arc;:; not. components·- Qf' 
outflo~r from 'l'liousand Spt·lilgs \'aJl,ey.· -·0111;v '"''1-r··r,,nc---watel' ou-tflow 

~ '3'7 .... " "' 
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;AlJ. estimates· in ac:ce .. .feet oe~~~ .year, - - . '" ~- -
--~----........__._.:_·-----·----.. ··---.... -·---~---------~~--~-~~------

lleHell ' ., Tot<!l for 
Siding- 'f9anc~. , ThouSand 

BruSh . Roc!~ . ,tocky NontcliQ... . CPr.inga 
... · , . . .. . Cree:, . Sprinn Butte · , CrittciK'ep. :valley 

--·~ .......... _.,J!l!slZ~S-~Jgm~!lt!L- ........... ~~-.... ~~-..,-·P.""£9£ ... ,_,.._.~.£.~!?.?...:_··----ltmg_,_~----~-S.!-:9..~.~~:-·£~~~-·--~(t~~~<:!) 
INl'LQll 

Surface unt:cr: 
Rurwi:f (table u) 
In21ol( ~rdn1 upst~·cam 

segi'c,ent (table 0) 
Sub_total (o:ounde<l) 

Gr-ound l:ratcr:-
. ·und~~~lot~; throUgh 

al~uyiun1 (t.cihle ll). 
UndcyHmJ ·th,ough . 

cn!-bonatG!. ~ocks 
. ' ' 

. (p. :15 <lnd _?[l) 

•". 

Imported wlter (p. 30) 

TOTAL _l}JFJ.O:J (rou<>de<l): (:C) 

pUTJLWJ 
Sut~~>cc ,,,ot~c;: 

D ,000. 

(),000 

c 

--

G~OOO 

5 ,.OGO 
. ·outf1o,;-t '·to downst~eatl'l 

. SGS1"!1e~i: 1:(tt!ble 9) 
I"Crigat:ioi> (table 13) 
Subtot<~l: (2) 

. .l...2..QQ 
-.; . 

G;::-oun~l lmter: 
EvapO-::r.-ansp :Lrst:i_on 

'( tn blc ll>) 
Un2.cr£1orrr ·throuch 

"lluviurc. .(t.9bl.c U) 
· ~ Unde:~.:.il0"ttJ ."thf:"oush 

· cn:.;b6nate . rod~B 
(p. ,15 .and 20) 

: :Subi!"ric:ation by a 
· · ~- · · shu.lloH 1Jatc~:- table 

· (table·lJ), 
Subtotal.: . (3) ·· 
Pt~ropagc.!/ : (/;) 

-Irri..c<-ltioil.-' (t ... l-ll.1l12. 13) 
·stodt' and clotJc ~tic · 

. "' ' ~,. . 

6,500 

700 

7GO 

:300 
<50 

" -38. 

13~000 

5,000 
' - -18,000 

700 

. 
-·-yrJo-

.19 ;OCO 

3 5bo , . 
I_;_Q_Q_() 
"· soo· 
J '·' 

6QG 

10 

P;cobnbly 
lr:i:gc 

. J., C~lQ 
>:!: ,600;' 

0 
-<::5() 

C,c<XJ lO,GGO 35,,000 

3 ,500, _..l,~f.DO -a 0 
'3s,ooo 7,500 u,coo 

)_0 <so (a) 

P:-obably , 

----- ..J.~rg~ ill. 
10 Prob<:bly' (h) 

large·, 
·.l':· .. 

-- 50 50 
7,500 11,000 a 35,000 

1,200 GOO ·-a 800 
... 200~ . 1 GOC t,' 700 

·--~l·-~··· ' ~-~~--· 
1,400 l,G;JO " 5,500 

MlO '/:,, 000 ' 5;700 

<50 l,GOO a l,GOO 

~.-f.9Q·· · ·9 -l:CO 
~-~--· 

12·000 
_:,:,..~~-

1 ,200· 15"000 . ' 
a 20,000 

c .1,000 1,300 
<50 <50 "200 

., 

.,. 
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·TablC 15~ -·"-con·2.inuCcl - ' ~ -·· . 

. ·' .-· ·y -.· 

' 
·, ' • 'l ~~·-; ~ 

··---·······--·--·--~-· - .. ·······-··---~·*·;;~rc--·-··--··-~···-'"--.. -"····----- ··-±oral".;-; 

Siding- Toano- Thousand. 
Brush h_ocl: R65!l:.y · Hont~llo- Sp1.~inga .. 
Creek Spring llutte Cdttcnc>cn Valley 

--~.----~~~ lerl:~~------~11;~Jt_. __ ,._.0~'£.~.~--- ·R •••.• f!.i:".£_~, ~9v~P=..~k- ~1-:..~+~ .... J .. ~'E-~-~_?e~ ).", . 
.Q.!IT!i'_L.f;('~[ continuo d : 

NEAR- N/:.TUML OUTl'LO'il 
(rounded}: (2) ·I· (3) = (5) (),7;00 7 ,!00 ?.,GOO !.7 ,COO a 26,000 

TOTAL OUTFLO\J ( l:ounded) 
(f}) + (5) 9,000 7,100 10,000 ·S 27,000 

Ull\1\If....NCl?..?../: (1) - (5) - 700 12,000 t,,~OO - 6,000 " 9,000 
_ ... , .•. ,......._~~---,,~_...,,_,,,~---••• .. n·~,.r·•·-'"'··••..w- ............. ,.,,,,,,,.~, .. ,.__~•--·~-~••·~·•••·· .......... ~ .. ~.~~~-~••~--••·· ~ ... ~.----~-·-·-··+••••\•-·-••,.yo••__.. 

~CONHAISS!I!lCE Vt\LUE SELECTED 
i>OL'l. NATURAL INFLO\I MID OUTFLOH n,ooo ).9,000 17,000 30,00() 

. . ' 
_ _....._,.,,"7"'--·~·-.... , .. ·~·-·~ •• ~·-··-· .,,.,,,,-.·~---·-..r••o••'•'·----·-· -···~··-·~-·~··'·"·~---··~··-·M .. ~- 0 .... ~-·-···•y• o,,,- j -···-

2. 

Ifost pur:1page p~obably is 2 J .r:t storar;c anCi io not included in total natuLal 
out::i::lo't·Y• (uantity· {:;; net !J:Ut.lpage. See tc~::;:. 

Fo.t' r>aar-nutur<ll conclitior>s. l1uc:h o~ th" imb<olance' is du"' .to noil~r.>oisturc 
los sea and po~;;sible ;~lo"i·l tbrour;h carbOnate :.:.·ocL::s, lithich 'l:r!crc not: cntim~'tcd, 

.nn(.1 orrot·s i1.1 nssur::•ptiotl:l und .eotin.~ates of···thc larger bu·~~eet oler~ients ... 

n.· Not sui:l"l o~ hydrolo[:';ic olements fit lc£t. 
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f(•orn the Montello-Crittenden Creek area :ts surface-wateP outflow 
fr•orn Thousand Springs Valley. The same is tPue for most other 

.. components of outflow. 
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~·- CH~MICAL -~UALITY OF WATEE __ _ 

Nineteen samples of well, springe, and creek w_ater were 
c·ollected and analyzed to make a gerferalized appraisal of the 
suitability of grou_nd~,and surface; water for. agricultural and 
domestic use, and~o help define the_ relation of quality to the 
hydrologic system. These analyses are listed in table 16. 

,,, ' 

Suitability for Agricultural Use 

The streamflow resulting from snowmelt during the spring 
of the ;year is low in dissolved materj.al, and is excellent 
for irr>igation in all· segments of Thousand Springs, Valley. 
Sampled- well an(f surfa-ce waters were generally sui tgble for 
irrigation 16th~ three:~estern segments. In Montello Valley, 

.several samples had high salinity hazards (table 16). The 
hot -water wells ~?-t- :\Nine 91JP Ranch, 41/6/+.-25dl, also ,yield water 
with· a high salinity hazard. Because-of the small number of' 
samples and 'the'· limitations of the chemical analyses, no specific 
conclu_sions have· been drawn ·as to· the·overa'll·suit-ability of 
wat!"r ,in any. pegment .. - Bo~h, bet;ter-quali ty and. poorer-quality 
water may occur in each segment. . . · 

· -The: only springflow sampled was from Crittenden Spring 
(42/69~8b r .. It. wa's -forwd suitab_le for irrigati'on 'in. regard 
to the_ .thr-ee· qualitY. factors listed ,j_n_ table .16. · ... · 

. ' . . 

·- :,:,_ Suitab~_lity f()r :Domesti~~' and•'Public'-§,upply Use 

The U'.S·. Public H~;l th S~_rvice. (19()2) f~;mt~lated drinking'-. 
water s,tandards WrliCh .have be(On_ enflorsed by the American· Water 
Hqrks -Assoc:Lab.on ?s minimum:.standards·for .all pub-lic water 
supplies. These standards are used as·a basis in evaluating 
the water samples in this report. However, water not meeting 
these s.taildards may be suitable 'to many. users•. · Chemi'cal -
cha.rac.t_erj.stics are evaluated .onl-y in relation ·to the data 
li.stf,d .. j.n table_ 16. Fluor·ide, j_ron, manganese, arsenic, and 
-nttrate, whieh are_among the.impori;ant ions effecting the 
suitability of ,wa-ter, for domesttc,_.use, -were not .determined. 
Bacteriological, physical, and radiological quality also affect 

' - the potability of water, but are not considered. If doubt 
exists as to the potability .. of t_he supply from a water system, 
contact the Nevada Department of Health and Welfare, Bureau 
of Environment~l. Hea-lth,. Ren.o:. 

T~ble 16 lists. water ha;·cJness,_ ~hi~h:·is important to many: 
domestic water usevs. The u..s~;GeoJ:oglcal~ Snrv.ey has adopted 
the.f'ollowi.llg 'har<lnesr> rAti_llg: ·· 

.. .. . . i 

4.1. 
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-- -----''-----~-------.,...---- Ha~dness-range 

__ .. ____ __(p.£!!ll __ · __ · __ - ---. :Batil]_L_____ Remarks 

o-60 ' Soft· Sui table for most uses 
' · without softening 

61-120 Moderate 

121-180 Hard 

Very hard 
, I 

, .. ·_ 

Usable except 'in some 
· indtistrial applications. 
Softening profitable 
for laundries 

Softeni~g required by
, laulid!'ies a'nct' some 
other industries 

,• 
' ... 

Soft~nlng·des1rable"f6r 
· niost pi1rposeG 

' . ,' ' ' 

.------. --. -. -.-
By this rating, 13 of the samples are·very'hard, 5 are hard, and· 
1 is moderately hard. 

Of the 'constituents listed in table 16, the U.S. Publj.c 
Health Service ·(1961, p. 7) recommends the following upper _' 
limits: chloride, 250 gpm (parts per mHlion); Gulfate, 250 
ppm; and dj.ssolved solitl:J, 500 ppm. Specif5.c conductance is 
a rnearJtu·e of dissolved-solids content, Generally., -t)1e dissolved
solids content, in parts per million, is about two-thirdG the 
specj_fj_c conductance, i.n micromhos per centimeter at 25QC 
(abbr·eviated "mlcromhos"). Therefor'€'"'. samples having specific 
conductance of more than -750 mierohlhos ·exceed ·the ·recommended-· 
limJ. t. 

No sulfate .values in tllble 16 exceed the 250-ppm limit_; _·and 
only one clllori.de valne (Thousand <SpringG Creek at 40/70-Sd) is · 
excessive. However, eight of the 19 samples exceeded & specific 
cononctance of 750 micromhos. Of· the e.i.ght, six (five well waters 
and one str-eam .sample) 11er-e collected in the' Monte'Llo-Cri t'tenden · 
Creek area. · · 

•Relation to the Hydrolpgtc: __ §;ystem 
----·--~--~------------ --·- .. ·---·-·;,··-----···-·· -· 

The watex•. of best chemical quality·:genera:lly· has had ··a··. 
wln:i.mum contact with the rockfJ ancl fJoil. In the hydeogeologic 
environment of. the report area, the surface ·water· flo;,Ting --in 
mountain streams and on the alluvi:al apr•on is ·geUeNl'lly low in 
dissolved-solids content. In contrast, surface water tltst ponds 
in marsh ar-eas of Montello Valley tends to deteeibr-ate in quality 
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:Date of 
:coi!.ee:

U cat ion : t:::.oo 

[Field-aff!~o ru::.aiys.es l:y :the U.S. Geologic-al 'S-ur.--8)·] 

Parts ~er nil lion (upper nKnbcr) Hardness 
e~J.;.iva!.eots per million(iovcr t;.LWber) as CaC03 

: S oC.:::.t:m: : Speci fie: 
(tl;;.} : :C.~l- : :cooduct-: 

:ScmE'; .Ear:t:ore affe~g 
: irrigation quali l 

:T=- :fu:<;-: ?!.us : :~hm., :Non-: an.::c Alka-: 
:pc::-- :Cal-~ oe- : l'ot.a~;-: B.h:ar- : Cblo- ~:_:;ui- :~~.ag- :car-: (nicra- : SaliDi ty: lici ty; 
:at~re:~Lun:siun: siun :booate:r:::.d~ :fate :~;;.- :r.on-: nhas at: hazard :~ard: RSC !later 
:f~n ;((a'• :(Kg): (t::) :(H(tl3~ :((:n :fS0, l ~~i11.1L :.at-G 2S~Cl :pB. 

Lhou;ao.:. S?r:::.-.:.gs -
Creek 

lJS 

3.3 1-'1 
L g,J 1. H! 

L,~ 17 
~-~5 1.3-7 

5~ 2·:-
~.~9 l.D 

17 
0.75 

lJ9 
F.. OS 

" 

~.a 21:'. 
[•.u. 0.~8 

3{;- 69 
D.-f!S- 1. 44 
~. e 16 

D. 2B D.:04 

"' 
191 

" 

' 

rOAND-ROCK SPJU~G ,!,~,0. 

m •. 2 

"' 
42:5 '·' 

B .. oc.k sourc.e 

Sate Cal~ium mag
.ue.sht.m bi=r
bonate 
S.odiUIII Carbotmate Toek 

.suitab-le bicarbonate 
Safe Calei~ Alluvi~ 

nagne::siu:n 
bicarbo:u..-.te 

38/66-2-'id .\-7 9.4 
2.35 o.n 

58 26 
2.89 2.14 

lS 25 
0.75 2.05 

::..;. i .8 
2.20 OJiL 

18 
o.so 

175 
2.87 

J.:;.o 
5 • .57 

328 
5. 38 

2"::" 
0.82 

11 
0.2] 

156 13 '08 7.8 Hedilll1 SafE! Calcilm. 

Llifi5-1Sa?-J 

41/E_7-l5i 

-35a 

40/69-16;;..'1./ 

-16bl 

-16'::12 

-be 

-2.3d 

6-L0-67 li.oc.k Sf rings 
Creek 

6-21-67 ~ousand Spriogs 
Creek 

.:=.-21- fi 1 ~el-..·e Mile 
P..8Dcb !.fell 

6-21- fi 7 Gaable RarJ ~h 
.-...~ell oo. 1 

E-21-t7 W.n:b1e R.!lnch 
Yell oo. 2 

6-2-1-E-7 G.mb1"' Ra_.,_.;::~,_ 

li"'ll na. J 
&-21-E-7 G-.arr.ble Ran~h 

!;{ell ac. 4 
E--11-GI .:;rur.bl-E. "Ru.nr.n 

'iell :ne. S 
E--1:=.-67 ·:-=b1.a R;J.r.c.h 

'hell n-~-. E 
6-21-67 3~blE R~och 

lo.'E-11. no. 7 
6-22-61 Th.OGanci. Spr:::.r:gE

Creek 
6-21-61 Cri ~c.enl'.E!l·, 

Spring 

79 

69 

" 

" 

62 

L 
2. 

De~ cr Lp u·~ ter[IB 
CF.:::-t ,:mat(> (1_~ ~) : 
r:arh~.:~te CC3): 

are for <Oater .3:?jlli~.f 

18 ppn, 0.60 epK. 

' 7.9 ppn, 0.2-S eva_. 
C;:.rbooate CC·~) : ]_f.. :?PIL, 0 ,L7 -<"]liT, • 

32 3.3 
1.60 O.EB 

27 22 
1.15 Ln 

3B n 
1.% l.!l-6 

n 42 
.:)~ 3.47 
.:.6 35 

:L30 2..91 
IO 30 

3.~Y 2.46 

1.6.,. 2.26 
.:..::. J.::. 

2.05 2.03 
Sf.. JL 

2.69 2.82 
5:0 :;::£; 

2 .St, 1.96 
!;I o'i2 

2. J5 5.\l.!l 
.::..a 15 

2 . .:<\1 1.24 

73 
3.19 

157 
6.83 

" L.H 

" 1. ii 

" l.J.3 
60 

2.6(1 

16~ 

7 .2C
H 

3.gE 
92 

3.9~ 

" 4.:::05 

" 2. 7Ll 

EO 
4.78 

56 
2.45 

286 
12.4 

0.96 

227 
3.72 

" 0-68 
'-7 

1-.31 
15 

O • .!t2 

66 
l..ll 
ll8 

2.M 

" 0.81 

252 

142 

ROCKY Bl.JTIE ARIA 

1-~0 2(] 
2.62 •}.SF. 

J .64 u::-7 
24-4. 27 

-'1.00 o. 71) 

3~2 

6. 26 
198 

::..25 
302 

2.95 
278 

4.56 
262 

4.29 
192 

3.15 
275 

L.Sl 

6. 79 
20.5 

J.J~ 

116 
3.17 

51 
l-4·~ 

11 
LOO 

111 
3.3(1 

L) 

1.2/ 
121 

),.\,1 

" 1.16 
JlJ 

8.3J 
18 

-:).51 

-42 
0. B-7 

" 1. 79 

" 1.60 

:::so 
S.2l 

215 
4.48 

:0.4) 
2.98 

lOJ 
2.1:< 

97 
2.02 

179 
3. 7J 

?o!i 
l.5!!

H!1 
J.n 

" o.n 

"' 
188 

261 

298 

298 

J;'2 

0 "' 
0 8JJ 

0 

a 

0 59.;) 

1,290 

" 833 

850 

70 885 

30 

118 

15 

9 1, "J?a 

8.5 Hediw.t Safe 

il.) High HediWJ. Not 

bicarbonate 

"'"' bicarbonate 
Sodit~~~o 

suitable hicarbonate 
8.1 H.editm Law Safe Mixed 

:Safe. 

Saf-e 

8.3 liigb Safe 

8.1 F_igh Safe 

8.2 l:ligh 

8.2 8igb Safe 

8.1 Hedium ~ Safe 

3.0 High Lcrv Safe 

8.2 Medium Low Safe 

-~ .J l:ligh t{.e.d iUJt So:~fe 

-!! . 0::·1 ~::.ed ium Lo<..· Safe 

bi.;arbonatoe. 

do. Alluvi1.a1 

do. 

do. 

do. Alluvium 

do. Alluviu~ 

do. AlluvLum 

t-r.i~:ed Alluvium 
bicadJOnat-e-
Ki]i;~ Alluvium 

Mixed Alluvium 
bicarbonat-e 
Mixed 

Ca1~ium Alluvium 
magnesi-um 
bir.ar-bonat:e 

t;:. g~::oi soil.:; ~equid::J.,g 1i~t1e {)r T'.D l.:,ar.hing a..-td haviJ:.g fa~·::o-.::al.>le dx-Etinsge cllarar.t..:,x-istic.s. 
lly Ll.S. Salinit-y Laborat.l)cy Stafi (1954). 

•••• 
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because of concentration'·J)y evaporation and by solution of salts 
from the soil. ,_ 

As ground water flows from the source areas to the discharge 
areas, it ·gener~lly iri6reas~s in dissolved solids. In discharge 

_ areac; where ~rater is evaporated- or· transpired by plants, . much 
of the dissolved<material is -deposited in'the ~oil or' remains 
in the shallow ground water, increasing t~e mine~al concentration 
of the water. Likewise, the sm~ll amount of outflow at the Utah 
State line i.s hi.ghly mj.nerali"l?d (ta.l:Jle 16, -Thousand Springs 
Creek a_t 40/70-Sd) . Hmrever, water of better. quality may occur 
at greater.. depth -beneath s·ome discharge- areas.; · 

Shalloi~ ground-'wa ter i.n the alltwi.um generally has a tem
perature near·the average annual air temperature of the area, 
which i's- approxj_riJately· 50°F. Water temperatur'es appreciably
hj_gher than this·may indlcate h:igh geoth-ermal gradients, re'la
ti vely deep water ·circulation, or i'aul ting,' Ground water, 
occurring· under such conditions may reach boiling.· The highest 
temperature -measured in the ·report area. was· l38°F, from tJine 
Cup Ra.n('.h we11 41/64-25dl (table 19) . The· well is near <f fault. 

- ' 

'·' 
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THE AVAILABLE GROUND-IJJATER SUPPLY ~-' ... 

Sources of Supply 
.. 

The available ground.,.water supply of Thousand s·prings 
VallElY cons:Lsts· of two interrelated quantities: . (1) the 
system yield,. and· (2) -the transitional storag<O)_ reserve, which 
are dt'lfined and estimated below. 

System Yield 

System yield has, been defined by 'w~;ts and ':Malmber-g. (1966). 
as thE: maximum amount of'surf.'ace and ground.water of usable 
chemical,quality·that can-be obtained economically each year 
frr'm. sources -within. a-_sys,tem for an i.ndef'lnite period of t:.trne. 
System yield can not be ,more than the. natur_al inflow. to or 
out-flow f'rom a. sys tern. Under practlcal conditions of· devel
opment, the yield is lim:ited. to the maximum amount • of surface
water" ground-water, and water-vapor outflow that can be salvaged 
or diverted economically and legally each year:for beneficial 
u:;;e: .. 

The eft.tJ.mates of system y:i.eld Usted in table 17 ar·e based 
on data ·11.s ted in table 15 and the following limitations and 
assumptions: (1) v:Lr:!;ually all the evapotranspiration of ground 
water can be salvaged by properly placed wells; (2) half the 
surface-water outflow and ground-water outflow through alluvium 
can be salvaged; (3) becau~e the mechanics and location of 
ground-,water outflow thr.•ough carbonate roeks are not known, only 
a small part of this 011tflow is considered salv~ble in the 
Toano-Rock Spring area; and (4) diversions of streams and sub
irrigation by a shallow water table in 196'7 represent salvage 
of water from the systems for beneficial use, and therefore are 
included. Beca11Se net pumpage in recent years may be derived 
largely from storage, it is not included as a part of the 
system yielcJ; it probably represents a depletion of the transi-
t:i.onal storage reserve. · 

In table 17 the system yield of Thousand Springs Valley 
is less than the sum of the yields of th~ hydrologi6 seg~ents 
because of i_ntersegment f'low of water. Because water> :l'lows 
between the oee;ments :i.t could be utilized in several different 
segments. To cletenntne the mr"ximnm amount of wate!; qsable in 
each segment thi.s flow:ing water is included in each cstimat"'' 
but obvi_ously if' all or part j,s uti.lized in. oue segment, that 
amount is no longer ava:U "hle i 11 oUHcr' sPglneuts· • 

. 1+5. 
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·_.{All quantities in _~ere-feet p.cr yea£7.-_" 
---··---·-·--: __ , ____ ·'----~'-~"'-''"-··-·- · ....c------· -· · -;~--;_,elop';,;;;'i,"~. imd-

Estin1atcd . qCncfl.cia1 ,un9 ,~.l~i07. · 
!!Y..0Y.9Jc9&_c~~.£flr~.!'.L. ___ ···•····-~--S..Y.§ t c:;~ol.._4_..,_ ----'' ... -~!'E}.S.) ?)_ ;--"""~" . 
Heir-ell Gidiug-; 

Btush :Creek _.o.rc{l_ 

Toal."'lo- I!.oc!: Gpr-ing. 
'.-E.rca 

r~ocky Butte al'oa 

_ Hoiltcllo·· C:.~i t:tG\!-d<?I'l 
Creole ·[! ::c~ 

_, 

a u ;~oo 

2,oo_c . · .. 

16 000· 
' ,. ' 

' . . . ,_,:,-

2 ~600, '·•"'· 

3 joco. 
' ·' .. 

'.'. ~ 

J.;oqc 

'll ,000 ·-
----.-......._. ................. ·-~------:~_ .. _.;, ................ ~ ... __ ~-~-.. -.-~ ..... , : ........ ~--.:..-:~ .......... ..-~ .. ...... , ..... ··--~-·-· ~·· _ .. ·....:.... -~-~:... .•. ·- ~~--.......-~----·-' ~---·--~-
Total·· rot: Thousnnd ;. 
·.....:.-?-P_E.i nn B. v ~ 1 4.~.1.._~~---:..,.,.,~·· ............ ·,;---u,E. .. R?f~' 009. ; .. _ .. _ ........... : -~~~-· _, -~ _:J? .. ~ .. J..Q._,gg~Cl: ... , ..... ..... m.-~ •. .: .•.•. ~ 

. ' ' ·, 

b. 

Inclu6.es the "!falvdgC p:E abqut l~OOQ ac_re~f2.et .pe-r_ -ycaT_of Ul.1c)~?£J_o·w. 

· .· ~h.~olJ:gh carp_~natc rocl~ll~ 

Gutn of abovo qurmti. tic~--

-· ' .. 
. , 

·r, .. 

,_ 

, . 
. : .. 

' ' . .. 
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Transit10J:2.§l.§.tor13_ge Reserve 

. Transitional ~torage res~rve has been defined by Worts 
(196.7) ar; the quantity of water·in ·storage;in• a partlcular 
gPOI..md-water· reservoir that can be extracted and benei'icially 
used.~uring the frlnsition period between riatural equilibrium 
c6nditions and ne0 equilibrium conditions under the perennial
yield .. (also system-yield) _concept. of water development. In 
the arid environment of the Great Basin, the transitional 
storage reserve of such a Peservbir is the amount of-stored 
water available for withdrawal by pumping during the ·.non
equi.librium period of development, or period of lowering water 
le~els. Therefore, transitional storage reserVe i~ a specific 
patt of the total ground~water resource that can be taken from 
storage; it is water that is -available in addition to the system 
yield, but ori-a·once-only basis~ . 

~~ost pertinent is the fact that no grot.md..;water ·so,.n'ce · 
can be developed without causing storage depletion. -The 
magnltt~de of depletion varj_es directly wlth. distance of develop
ment from any r·echarge and d1.scharge boundaries in the ground- " 
water system. Thmmand Springs ·valley has. well-def:i_ned recharge 
botmdaries where 'l'housand Springs Creek 11as perennial flow and 
whe:i•e springs and seeps ·r-echarge the· valley:..fill reservoir. An 
ar•ea of eVapolcranspiration is an example of a -well-defined dis
charge boundary. 

. To compute the transitional storage re~erve of the hydrologic 
segments, several assumptions are made; (1.) welln would be . 
strategically situated in, near, and around areas of natural 
discharge so that these natural losses (subsurrace and surface 
outflow and evapotranspiration losses) could be reduced or 
stopped with a rn:tnim11m of water-level drawdovm in pumped wells; 
(2) a pernmi:al v1ater level 50 feet below lanrl surface would 
curtail virtually all evapotranspiration losses £'rom ground 
water and substantially reduce surface-water and ground-water 
outf'low; (3) over the long term, pumping would cause a mocler·ately 
unif'or·m depleti.on of stl>rage throughout most; of the valley flll 
(excluding semi-isola.fed tributary areas); (4) spe<.:i.fic yield 
of the· valley f:i.ll is 10 percent; (5) water .levels are w.i_thin 
tile re.nge of economi.c pmmping l:lf't for the intended use; (6) 
development wou.J.d have little or no effect on water stored in 
adjacet~Jt va.lleys or hydrologic segments;· and ('f) water is of 
suitable chemjcal quality for the intended uoe. 

Table 18 pr-encnts the preliminary estj_mates of transitJ.onal -
-s.torage r·eser·ve of 'l'l1o•.1sand Spd.ngs Va.lley, baserl on the above 
assurnpt 10ns. For each sc,gment, the estimated st.ornp;e ·dopl.etion ~~ 
is the pr-oduct of the >H'e8 b0ue:od:ll wki.dJ <l.q_,let.ion can be expected 

. ,}•:: ·. ,, 
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/All quantities rounuc_i],'_ 
.~..... ·,· ' 

--, -. -,--·-·---..,,·-·-::::·-- --,-·--··n;;;;b-·or ·-'""'"'i'i~·;;~i:ei.--ca- --·r;;,;_;;£t·rc,~--

-- '·- depletion · . th_ickne.Ss -, stOJ:-<lgc '"'serve 
;.r ·(acres) ' ·(fee::) (acre- feet) - · 

_ ~-- ______ JlCS..'!'S-!!1.,...- (.Jl_ ___ '" __ , .. flj_ ________ Q_L_,~_(f.l_'L.Q.:..l 
- ' - ~ . - ~ '.-I 1, -,_ 

Herrell Siding·-<Brush Cr-eei~ aLea a l:-5 '000 

b 190,000 

Itocky .Butte n~ca ~.--:- , _· -' c ·.15 ,000 

_J.lO )ooc 
. . . ... 

-·-----~~---···~----~·--· 

Total_(roundcd) 360 ,iYJC 

a. ~~~ea' do.cibh:io£ -fnclud13 'rps •. 1~0 an·d. L;.l N--~ 
-- -' · C:l:luvial ti1ickness ,pr.obabty .. 'is small. 

J • ; -~ • ~- • ·;:' • ~ ... :. 

5;) 200,000 

··'50. 1~00£?,000 

5!} . co 3coo 
,-~ 

;)U 'GOO ,000 

2iOGO,OOO 

rt. 62 E. ·because Se.tUt.nted 

b. Area ... docs:·not .includ\3 s~veralt-Smtf·ll-,· iaOlateO pF.~l'"tS of the hydrolo[iiC 
' . 

c. 

- i' 'Scgrri<m·t. _ · 

·~ . 

Includes only. the 
See -Hgu::e '_ 2-. 

:' . 

' '' 
•, 

'·-· . . " - . 
,_.,· .• ' 

. ( ' 

i. : 

. •,· 

alluvial ar"a traversed by Thousand Springs Creel:. 
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to occur, the average thickness of saturated valley_fill to ~e 
dewatered, and the speci'fic"··yiel'd;· ·· 

The manner in Hhich transHio~~l st"orage reserve augments 
perennial yield has been described by 1.A/orts (1967). The same 
general concepts apply to system .yield, "provided' that most of 
it i_s -developed by pump_:!,ng, and j:;he·relation is shown in its 
Bi.mple['lt I'orm by the following equation: 

. Q = 
'l'rans:J.tior\al· storage reserve 
--------- t + 

in ,,rftlch Q is the selec-ted or. deslt•ed rate of djcversion (largelY· 
gr·ound-water pump3.ng), in acre-feet per year, ._arid t is the time, 
in years, ,to exhaust; the storage .reserve. 'l'his· basic equation, 
of cour·se, could be modified to allow .. for changing_ r-ates Of 
storag"< depl<~tj on and salvage ·-'of natural :diBcharge. · The equation,·· 
howevE;_r, is not valid for pumping rat.es less t_han the system. 
yield. 

' . \.. 
·. Using the above eqt.tation and the estimates for .the Montello

Cr1 tterlden Creek area, a·s an example (transi tionai storage 
reserve.600,000 acre-feet,.· table 18.; system yi•eld· 16;000 acre
feet,· t~ble 17) and using a diversion~rate jQ) equal to·.system 
yielO in accordance with the general intent of Nevada w~ter law, 
the time (t) to deplete the· transitional .storage· reGe~ve iS. ' , 
computed to be abont 75 year•s, This assumes that the diversions 
would be almost wholly by pumping. 

.. .• , .. 
;At t .. he end of that t'ime, the tra~siti~-nal st:ot~age.· reserve 

wotild be exhausted, subject to "the assu~ptions given in the 
preeedl.ng stwt:j.on. 'Aihat iB not shown -by the example is that i.n 
the_ first year virbtally all the pumpage would be deri.ve<J from 
stor'ag\~, and very li.ttle, if any, would be derived by salvag8 
of natural discharge .. On the other hand, during the l~s~ year 

·of the period, nearl:'f all the p•.tmpage wou-ld be derived from salvage 
of natural discharge and ·virtuFJ.lly none from the storage reserve. 

During the period of deph,t.J.on the ground-water flow net 
would be subutantially rnod.ifled. The· rechar·ge that .originally· 
flow.ed to ar·eas of natur·al discllax•ge would ultimately flow 
directly to p11mping wells. 

To meet the needs of an emergency or other special purpose 
r·ecquirine; groll!H.l-water. P'-""PAP:e in excess or the. system yield f'or· 
speei·f:!.c. periods of time, the Lr·"'-'''''i t.i.on8.l storago: rer;erve would 
be depleted at a moro Par,j.cJ r·ate than the exaw[.Jle p;iven, The 
above ·.eqr:mtion nan be. 11:oed 1·.o '-'Vmpqte the time bcq\-,it·ed· to exhaust 
tfu'J·' storage rescr·ve for any S8lec•~-c<"1 l>'·""t<inp: ,.~<.te :lri excess of · 
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system yield. However, one~ .tH~ trahsitional storage reserve 
wo.s exhausted, the pumping rate should be reduced to system yield 
as soon· •ther'eafter· as possible.· Pumpage ·.in· excess of system 
yield after exh~ustion:of the:ttansitional;storage :reserve, would 
result-in an overdraft,·and pumping l:!:fts would:.coritinue.to· 
incre~se·ah&stored water·.wouict·continue· to .be depleted until 
some· undes·ir'ed ·-:result· occurred.· · ., . 
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FUTURE SUPPLY,_.,, 
·. t -~ . 

Future water ·development ·will probably occu"r ,on .the·· flood 
plains of the principal creeks.·. ··-Because lmost surface water is 
present1y,utilited; additibnal large=sbale development will· 
r-equire eonstructioii of wells. : In ·order•to .. :sal vage · evapotrans-:. 
pi ration in phreatophyte areas and some. surface . .,water and sub.-, 
surface outflow, well~·would have to be drill~d. in or near the 
areas where discharge occurs. Ground-water levels would have 
to be lowered substantially (50 feet as shown in table 18) to 
el5.minate water loss by phreatophytes or to reduce the outflow. 
De<•ratering of alluvium beneath channels· of pexennial streams. 
would ·ca\lSe greater infiltration from the streams to the water 
table. 'I'his in turn would have the effect of reduc1ng stream
flow in areas near and downstream from well fields. As a re:3Lll t, 
ground~water development on the flood plains of the principal 
creeks should be in conjunction wlth local ~uiface-water devel
opment. During years of large runoff, Gurface water might; be 
the prtnclpal source of water. During drier years, wells could 
be pumped.to meet the same needs. If w~lls we~e pumped-most 
years and at high, conti.nuous rates, downstreaw segments .would 
be deprived of some streamflow that now. reaches- those arens. 

Few large-capacity wells have been drilled in the report 
area. Accordingly, the possibliity of obtaining high:..yield wells 
throughout the area is speculative. Variation in the su·ccess of 
devel6plng large ground-water supplies probably will be found 
within ench segment and between segweni;s. Because of this 
uncertainty, test drilling probably shbuld._precede any attempt 
to obt~ln.a large supply. Most wells sampled in Montello Valley 
yielded po6r-quality water for irrigation, and any test-drilling 
program there should include chemtcal tests to evaluate water 
quality. Conside:ej.np; the nature or the. outflow fr6m each segment, 
most of this water probably wouJ.cl be salvaged hy pump5.ng in 
Montello Va1J.ey. 
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_NUMBERING SYSTEM FOR HYDROLOGIC SITES 

The numbering ·system for hydrologic· ·sites in: this .report is 
based on the rectahguia:r subdivision of the cpublic lands, ·refer~· 
enced to the 'Mount Diablo base Hrie and-. meridian. It consists 
of three unitS: -the first ·is -the--:township':north of the base line; 
the second unit, separated from the first by .a slant, is the. 
range es.st of the meridian; the third unit, separated from the 
second by a dash, designates the section number, The section 
number is followed by a letter that indicates the quarter section, 
the letters a, b, c, and d designate the northeast, northwest, 
southwest, and southeast quarters, respectively. For example, 
well 38/65-24c is in the SW~ sec. 24, T. 38. N., R. §5 E., Mount 
Diablo base line and meridian, 

Because of the limitation of space, wells and springs are 
:!.dentified on plate 1 only by the section number and· quarter 
section letter, Township and range numbers are shown along the 
margins and apply only to the Nevada part of the area. 
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. HYDROLOGIC DATA. 

The· following two , tables· contain w,ell data •. Table 19 
iS a 'Select:i.on of .W.ell •data,, for ... 45 Wel·lS wh.ich are generally 
representative of the nearly·lOO wells· that. have· been drilled 
in: the valley.. ·Table .20 lists driHer:s l .. logs .for a .few' of 
these wells. 
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Table 19.--Selected well records 

··use; · s, s"todz; I;· irrigation, D, ·domestic_ -H, .heating. 
l -' 

State log numbec Log number ·in the files of the State Engineer 

Location .• _ Year Depth DiaBeter 
_n~u~w~.b~-e~:r~·--· __ · ~~~-m~e~r~o~r~n~am~e~--~d~r~i~l~l~e~d~f=f=e~t) (inches) Use 

37/67-'-lla 
38/65-24c Johnson Ranch 

·.J'J/65-JOc iiii:cuy Rauch 
39/67-15d Lawrence &·Stegall 

&inches Inc. 
39/63-lc 

-lOb 
do. 
do. 
do. 

40/64:4b Biush Creek•well 
-2i,c lhne Cuf' Ranch 

40/C.S~24b Toano· ,,en ·1 
40/67-Jd .Gamble-Ranch 

-~. 

40/6B-2sa· do. 

40./ 6-9-16a ; do'. well 1 
~16bl do. 2 

· ' ~ ":'"16b2'· do.. ~ 3 
-15c· do. 4 
--22b. do. 5 

<-22c ·do. " 
: ·, .. "-23d .. · ·do; 7 
.41/63-lOc Union. Pacific R.R. 
41/.64,-20a ihne CUp Ranch 

-zsctt do. 
.,-25d2: do·. 

··· .. --:-~2Sd3· ·do. 
-2Sb d.o. <J<cll 6 
-34d do. 7 

1948 
1965 
1964 

196( 
1964 
1Q64 

1963 

1%2 

1956 
1956 

: 1956 
.·1955 

- ·--
1947 
i947 
1947 
1947 
1947 
1965 

245 
---go 
203 

300 
501 
555 

450 

600 

450 

58 
210 

350 
~ + 7 (_~ 

~2 
179' -, 

ss 
59 

,1_:}7 .. --
203 
201 

8 
6 
G 
6 

6 
6 

15 

··-
' 

20 
16 

" J.u 

16 
6 
8 
8 
8 

12 
10 

s 
s 
s 
s 

·s 
s 
s 
s 
s 

.s 
s 

I 

I 
I 
I 
I 
I 
I 
I 
D 
11 
E 
a 
D 
I 
I 

Yield 
(gpm) and 
drawdm·m 

(fe'et) 

L6;_nd, \-later leve;l 
surface measurement 
altitude Depth 

(feet) (feet) Date.. number 

-~/--
12/--
4/3 

--1--

-+-
-~/--
-.--1--
--1--

·--f--
--/--
10/---

-1--

700/--
300/--
900/:-. 

3,200/:: 
600/-~ 

1,000/.:.
LlOO/-

. 20/-~ 

5 825 
6;soo 
6,150 
6,450 

5,100 
5,400 
5 300 
's, 100 
6 000 
5,590 
. s ~ 900 

5' 100 

. 4, 8so 
4,850 
4,850 
4,850 
4 830 
4)3o 
4,320 

- 45/-- . 5, 650 
50/--

100/--
45/--

'800/-:;.' ·5, 6oo- · 
400/72 5,550 

241,. 04 6-22-6 7 
100 g:.:.~ s...:4s ~· 639 

29 6-22-65 8576 
88 4-17-'6:, '7945 

1:55 6-20.:.64 7944. 
390 4- 8-54 7943 
456 4- iJ-.:64 7942 
33.55 .··6.-'l0-67 ~-
24.24 ;6-19-·67··~~ 

97.67 G-20~67 

432 il-26~63'7591 
. 435.36 ' 6-21.:.6 7 
338.75 11-15-'62~7094 

'9 6-28~56;3461 

6 4-23-56 3414 

.5 
9r 

t ~ 3 ~ 96 
23---
30 
10 

14 

11--15.:.56 3563 
11-29-55 3358 

6'-2C-.50 
H ,-15-47 .. 295 

' 10-17-47 zaz 
~.ISJ:-:2·1-47 . 293 
.n- 8-47 294 

- 12-1'1-47-- 324 
2·- 2-65 8374 

Hi'ndfuill .· 
'. ~. . ... 

\hndmill 
Hindmill 
Windmill 

. ' ·~ .. 

. Insufficient 
yield 

' -~. 

Hot Hater 
Hot water 



1~.:' 

', 
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• ::,Table 19. --Continued 

,. ; ' ·"'"• T - : ·.· . . ·", -~ 

Location,_: Year Depth' Diameter 
~~~beir~~ __ ~ · ·;~ .·Ck-1llei or u·arae drilled (feet) (inches) Use 

Yield 
(gpm) -a~d 
dra,·idmm 

(fee. t). 

41/64-35h Hine Cup Ranch well 5 1%5 
41/66-12c Gamble Ranch 1955. 

-24'c ·Hine Cup Ranch· 1955 " .. 

41/69-UC ··. Gamble--:,?a.nches, Inc. 
-20a· ,- do. 

, ' • -'25 c -G=ble: Ranch · 
42/65-20a Wine Cup Ranch 

42/66~9a do. 
42/68-" Sa·: Gamble' Ranches, Inc. 

,--~.~" . -2~b Eighteen. l<Lile Ranch 
·'·. 

·-35a Twelve. i·iile· Rar.ch 
43/66-3c \·line Cup Ranch 

-Hld do. 

"25d Ec'cles- Ranch> 
·l·: .. i ••· ffont-'_poreh:_well· 

43/67-4b · • Gailll:i:te Ranch.'· 

\---· ~ . -. ·-~ 

l't56: 
1956 
1964 
1953 

1955, 

19~5 
1955 

1957 
19.65-· 
1958. 

.. :__· 

1955 

190 
155 
192. 

56 
116 
401 
450 

255 
233 

9-6 

320 
640 
425· 

28 

264 

do 

44)G3~ /~ . Delano' G,:.lch ,.;~ll . 1939 . '301. 

· -23c ·Gamble--Rand~. 
45/67-36b Bureau of ·L8nd 

Hanagement, · 
·,: ::;_· :: ::. . . _, 

: .. -

95(1 . 
350 

'·' 

16 
3 
6. 

6 
6 
6 
6 

6 
6 
6 

20 

6 

6. 

6 

·.:::-

I 
s 
s 

D 
D 
s 
s 

s'· 
s 

S,D 

I 
s 
s 

D 

s 

s 
s 

~ ·- -· ', ' 
•0-".o -;, '• 

' 

.800/166 

. -'-J-
.5[--

--1-'-
-'-1--
10/~
~-'-/ :.. .. 

--1-''- . 
--1--__ , __ 

700/:...-
4/'}0 

--/"--

---/--

--/,'--
-.,.; 

:,+
.. 1sF=-

LanJ. · 
surfaCe 
altitude 

(feet) 

<<420 
. 6 , OQci 

5,000 
5' 700 

5, 900 
5,100' 

5.583 

s,5si 

' . ~·· . , 

. 1 . 

l-later -~~vel' .. ~ : 
measurement :state 

Depth ,_ · log 
(feet) Date number 

g ll· 24-65 '87 60 

Remarli.s · 

100.57 
32 
23.23 
30 

6-20-6 7 28 78 1-!indn\ill 
2-18-55' 2B79 .. Uindmill 
5-20-'67 

2 
310 
310 
295.76 
205 

40 
42·.39 
23 .. 

235 
212' 

10·.29 
12.73 

190' 

152 

9-13.::.56 3531 
9:..11J.:.s;:; 3543 
1- 't-64 769.4 
7-18-"58 4251 
6-19-67 
8-:19-55:, 315J: 

11- 6-55' 3332 
li-'- 7'-55 3331· 
6.C2F67~ 
4-25,-57~ 3774 
SC-13.:.658650 

· sc.n:::ss 4Z59 

7-20-50: --
6-20-67 

10~ 6;_ 55; 3333' 

10-12-55. 3329 

l<indmill 

1-linamill': · · . 

lhndmill 

First water 
at260 ft. 

First water 
at 190 ft. 

First <<a ter 
at-'·17.1' 1ft. 

.. 5 ofOO ·2_n:·- -"~I0-21"-39 · 268 -~First:><ateJ:-

, '· .. , 285 .·11 7-12-65 at.· i90 'lt. 
..... ,· . -. 

6;200 
5·,soo 

·•. •. . . :! 
2-22.~64 7693 

Tlfiridmilt 
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Table 20. ---Selectsd drillers' logs of 1·1ells 

[Chief aquifer indicateci by a star)_ 

Material 

36/65-24<: 

Gravel, boulders, and 
yello1-1 clay 

Shale, gray, sandy 
Shale, brown, sandy 
Shale, gray, sandy 
~Lime~ coarsa~ sandy 
Sand, brown 

39/6l.l-10b 

Clay and gravel 
Gravel 
Clay and gravel 
Rock 

. Clay and gravel 
Rock and gravel in layers 

*Clay and gravel 

fiO/ 6 7- 3_.;_ 

Soil 
Gravel 
Clay, rea, and sand 
Sandstone 
Clay, red 
Sandstone 
Clay, red, and sand 

*Sandstone 
Clay and gravel 
Clay, red 

t.;_lJ..!!.E-2 Oa 

Clay, yello1-1 
*Gr,-,vel and clay mixed 

Clay 
Gravel 
Gravel and·clay mixed 
Gravel 
Gravel and clay 

41/67-lSd 

Soil 
Sandstone 
Gravel 

*Sandstone 
S 01nd and gravel 
L:lmestone 

Thick-· 
ness Depth 

(feet) (feet) 

72 
23 
95 
10 
19 
21 

45 
7 

94 
l 

10 
170 
166 

2 
32 
38 
35 
38 
i•G 
72 

250 
55 
30 

23 
7 

17 
5 

32 
10 
35 

3 
3 
4 

475 
9 
1 

72 
100 
195 
205 
224 
ZitS 

45 
52 

146 
147 
165 
335 
501 

2 
34 
72 

107 
145 
193 
265 
515 
570 
600 

23 
30 
L, 7 
52 

134 
lltlt 
179 

3 
6 

10 
435 
lt94 
495 

Net erial 

4l/69-6c · 

Clay; ·-broHn · 
Clay, tan, and rock 

*Gravel._ fine 
Grc.vel-.atJ.d Clay 
Limes tone, ·gray 

ltl/69-i:Sc 
',; 

Sand ,··and gravel 
Sands tone, green and brovm 
Clay, ~<hi te 

Thick-
•ness Depth 
(feet) • (fee t.2_ \ 

·- - •• .., ' c 

···'• 

12 
·23 

6 
13 

2 

60 
219 

.12 .. 
;35 
41. 

. -_.54 . 
:56'•". 

Sandstone, ·gray • · '' 
22 .. -

- 25'""" 
42 

·60 
279. 
301 
326 ''. 
368 
401 

*Sandstoi.te ~ br(nm 
Clay, white 

.. 42/68--29b 

Gravel 
Sandstone 

*Gravel 

~~Z/68-35.s 

Clay, brovm 
*Sand, gray_. and fine gravel 
*CrnV'el~ medium 
*Sand and fine gravel 
*Gravel~ course 
Limestone chips and gravel 
Rock) broken~ ttith clay 

se~ms 

Rock, black 
Rock, black, with clay 

sea1ns 

!JJ/66~3c;. 

Shale 
Clay, yello•< 
Clay, gray 

*Clay, bla<Ck 
Shale, black 

56. 

33 

22 
27 
47 

35 
2 

33 
22 

7 
13 

46 
107 

so 

60 
175 
. 37 

73 
295 

·,· 

22 
49 
96 

35 
37 
70 
92 
99 

117 

1.63 
270 

320 

60 
235 
272 
345 
61tO 



Table 20 .~--Cc;ntinu"d 
' ' 

Thiek-· 

Haterial 

44/6s~23c . 

Clay. sand 1 a;nc~ gravel 
Clay 
Clay anJ·gravel 
Clay 
Sai1dstonc· 
Clily 
S and.sio_ne 
Clay. 
sandstone ' 
Clay 
Sandstone 

*Clay ai1d•r"sandstone 
. ·::.· 

. . !• ;: ~- .... -. -. . - :, 

··ness 
(feet) 

162 
40 

-220 
92.. 
29 

:61 
17. 
74 

110 
10 

.5 
·130 

De;;th 
( fee.t) 

.. 
·162 
202 
422 

.514 
543 
EO I., 
621 
695 
805 
.815 
320 
950 

·. \' 

' .. 

~ .. ,>"· 

-···· .. 'I'.· 

\ 1 

' ··'( 

. ' 
. \ 

' . 

57 . 

\' ,,. 

'·' ' '\ ' i;'' 

: ·' '·' . 

.... ,,. 

._, .. J'" ' 

•.,• . 

' 
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)~'' ' 
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· LIST OF· PREVIOUSLY PUBLISHED REPORTS IN THIS :SERIES. 

Report 
No'.~--- Valley 

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

10 Sarcobat\1s and Oasis 
11 Hualapai Flat 
12 · I\l'llston and Stonecabin 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 

23 

24 
25 

26 
2'7 

Cave 
1 Amargo~;a 

Long 
Massacre Lake 
Mosqui tc: 
Boulder 

Surprise 
Coleman 
Guano 

Dry Lake and Delamar 
Duck Lake 
Garden and Coal 
M1.ddle Reese and Antelope 
Black Rock Desert 
Gr-anite Bastn 
Hj.gh Rock Lake 
Summit Lake 
Pahranagat and Pahroc 
Pueblo Contlnental Lake 
Vlr-gin G!'idley Lake 
Dixie Stingaree 
Fair•view Pleasant 
Eastgate Jersey 
Cow kick 
Lake 
Coyote Spring 
Kane SprJ.ng 
Muddy River- Springs 
Edwards Creek 
Lower'Meadow 
Spring (r'""'·'· 
Panaca· 
Clover 

. ' . 

Patter-cor, 
Pcma.ca) 

E"P;le 
Dry 

Report 
N:.:O::....:..o •. -"''--~-----'V-"a_pe y 

28 
29 
30 
31 
32 
33 

34 

35 

36 

.37 

38 

39 
4o 

41 
42 
43 

44 

60. 

Smith Creek and Ione'. 
Grass ·(near .1.AJinnemucca). 
Monitor; 'Antelope, Kobeh 
Upper. Reese 
Lovelock· · 
Sprihg (near Ely) 

(out of print) 
Snake 
Hamlin 
Antelope 
Pleasant 
Ferguson Desert 

(out of print) 
Huntington 
Dixie Flat 
Whitesage Flat (out of print) 
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Younger alluvium 

Unconsolidated deposits, mainly sand 
and gravel of high permeability. 

I I 
Older alluvium 

Unconsolidated deposits, mainly sand 
silt and gravel of moder1ate to 

low permeability. lnclullies the 
Humboldt Formation 

Carbonate rocks 

Consolidated; Chiefly limes1tone. Locally 
transmits large quantities of water 

Noncarbonate roclks 

Consolidated; granite and rellated Intrusive 
igneous rocks, and volca1nic flows and tuffs . 
Not considered an economic source of water. 

Phreatophytes and irrigated land 

Meadow 

Wet Meadow 

Mostly greasewood, rabbitbrush, 
and saltgrass 

Base from U.S. Geological Survey 1:250,0001 Sarles: Elko 1958 
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PLATE 1.-GENERALIZED HYDROGEOLOGY OF THOUSAND SPRINGS VALLEY, ELKO COUNTY, NEVADA 

T 
44 
N 

T 
43 
N. 

T 
42 
N. 

T 
41 
N. 

T 
40 
N. 

STATE OF NEVADA 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 

TO WCtN 

T. 
39 
N. 

Hydrology by fi". E. Rush, 1967; Geology 
adapted from Granger and others (1957) 




