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FOREWORD

The program of reconnaissance water-resources studles
was authorized by the 1960 Legislature to be carried on by
Division of Water Resources of the Department of Conservation

and Natural Resources in cooperation with the U.3. Geologleal
Survey.

This report is the 47th 1n the series to be prepared by .
the staff of the Nevada District Office of the U.S. Geological
Survey. These 47 reports describe the hydrology of 120 val;eys,

The reconnaissance surveys make avallable pertinent

information of pgreat and immediate value to many State and
. Federal agencies, the State cooperating agency, and the public.
2 Ag development takes place in any area, demands for more
detailed information will arise, and studles to supply such
information will be undertaken. In the meantime, these
reconnalissance studies are timely and adequately meet the
immediate needs for information on the water resources of the
areas covered by the reports.

0

"Roland D, Westergard
State Engineer

Division of Water
June 1968 Resources
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WAThH RE;OURGES APPRAISAL OF THOUSAND SPRINGS VALLEY

ETXKO COUNTY, NEVADA

By 'F. Eugene Rush

SUMMARY
Sparaaly populated Thousand Springs Vallay is in northeastern

Navada and has an area of about 1,440 aquare miles -rTha*valley

is divided into four hydrologic Segments, through” ‘which Thousand

. Springs. Creek .flows, Carbohate rocks, which are abundant through-~

put the report area, and z2lluvium may transmit between segm&nts
aub tanfial parts of the valley's water regources. b

Agriaulture Dther than grazing, 1is 11m1tad to the m11e~wide
flaod plain of Thouaand Springs. Creek, where hay and pasture- 1and
are’ lrrigated. Sampled well and surface watérs were ganarally
c¢hemically.suitable for irrigatian in the threa waatarn aegmant .
but aamplea collected in Montello Valley wereé more hlghly mineralh a
izad

. =t

r-

Tabla 1 summarizes moat of the estimated hvdrolagic quantities .

‘fof the area. HNot included in table 1 are the estlmates of inter--

gegment flow of ground and surface water and-the. recharge fPOm '
precipitation in the Nevada part of Grouse Creek Valley (700 acre-

feet, per year)--the mountaanou area.between Thousand Springs
Valley and the- Utah border.:. R Lo,
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Tzble 1.--Prelimina-v esfimates of hvdrologic elements

{41l water quantities are.average anntal
volumes, in ‘scre-feet, except where notedy

5\

, o Lo : . Hontello~ Total for
Herrell Biding~ Toanw=Rock”  Rocky Butte: Crittenden Thousand Eprings
_ _ ‘Brush Cyeel zrea Soring aves area. Sreek azoa - Valley
Avea (square milee) 162 . 620 . L &70 51,440
Minimum altitude of flood o £ T : :
plain {feet) 5,500 ' 5,250 . 5,000 &,o00 © L5008
Approximate growing season
{days} 70-125 Gl=1430 SO=-140 - 80-345 76-14G
Precipitation 72,000 . 250,000 . 75,000 152,300 600,000
Runoif 8,000 S 13,00C %, 500 10,000 35,000
: < : o i
Water consumed by crops: ", ) LD L I . R
Surface water 1,500 25600 2507 1,000 4 700
Pucpage 340 R - ¥,540 1,300
Subirrigation 8o 1,000 340 0,400 12,000
. - :
Evapoireuspiretion of . ' -
ground water 7Co . KH 430 4, OCC 5,700
Jeconnaissance value of o :
inflow znd cutilow 5,000, 19,000 5,500 17,085 30,006
System yield 5,800 G,800 22,300 15,600 24,000
Transitional storzoe reservels 200,000 _ﬁ 1;35@{669- 0,008 o530, 000 2,000,000

i. Estimated total quantiiy a

wvailable for use on a one-time basis.
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INTRODUCTION.

Purpose and Scope of the Study

Ground-water development in Nevada has increased substan-
tially in recent years. Part of this 1lncrease 18 due to The
cultivation of new land, and to an increase inpopulation. The
increasing interest in ground-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 reconnalasance studlea of the ground-water resources
of Nevada. Subseguently, the studies were broadened to include
pertinent streamflow and water-quality data. These studles are
being made by the U.8. Geological Survey in cooperation with
the Nevada Department of Conservation and Natural Resources.
This 1s the U47th report prepared as part of the reconnaissance
series (fig. 1). _

ObjecLiVPB of this reconnaissance are to (1) descrite the

hydrologic environment, (2). appraise the source, occurrence,
movement, and chemical quality of water in the area,.(B) estimate
average annual recharge to and discharge from the ground-water

reservolr, -(4). provide a preliminary estimate of system yleld

and translitional storage reserve, and (%) estimate present and

evaluate potential water developmernt in the area.

Field work was done in June 1967, Otis Purkiss of the U.S,

-. "Geological Burvey staff assisted the author in collecting and
" analyzing data.

o -Location and General ‘Features

Thouaand Springs Valley is in northeastern Nevada (fig 1),
northeast of the town of WElls, in Elko County, and is. approxi=si
mately enclosed by lat 41°00!' and 42°00' N., long 114°00' and

-~ 115°00' 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 suybareag are
called, for the purposes of this report, from west to easzt:

Elg Herrell Siding area, (2) Brush Creek Valley, (3) Toano Draw,

4) Rock Spring Valley, (5) Rocky Butte area, (6) Montello

Valley, and . (7} Crittenden Creek Valley. In addition, the narrow
area between Thousand Springs Valley and the Utah border (pl. 1),
which is a mountainous part of Grouse Creek Valley, is briefly
described in the seétion, "Recharge from precipitation.”  The
uubaraash in turn, are. grouped into four major hydrolcgic gegments
or areas: (1) Herrell Siding-Brush Creek area, (2) Toano-Rock

_ Spring area, (3) Rocky Butte area, and (4) MontellowCPittendPn

3.
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Figure 1.—Index map showing areas in Mevada described in previous reports of the Water Resources
Reconnaissance Series and the area described in this repaort
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Number _Subarna
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Figura 2.=Location of hydrologic segments, ganaralized. oround-water flow, and nearby weathe stalions




Creek area. The hydrologic significance of each segment of
the dvainage gsystem 1s conmidered ueparat 1y.

The eatimatEdpapulétiUn of*Thdusand Spriﬁgs Valley is
about EOO Montello, with .about 150 people, 18 the only
town ., Economic act1vmty 1n the -area-is malnly ranching
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" HYDROLOGIC ENVIRONMENT ©* + ° -

Ph151ographv and Drainage

Thousand Springs Valley lies w1th1n the Gr@at Bauin near
its northern margin. Four north-trending mountain ridges, as
shown on plate 1, divide the report avea into seven small alb-
areas. Thousand Springs Creek, which dralng to the Great Salt
Lake Desert, traverses the report area from west to east and
cutsa thrmugh the ridegez. Topographic features of the area are
summarized in table 2. o

Geologic Units. and Structural Features

- The geologic unlts shown on plate 1 are an extremely
generalized representation of the principal roeck types in the
area., The distribntion and identification of the units are
based principally on the geologic map.of Elko County, compiled
by Granger and others (1957), on aerial photograph interpreta-
tiony and on ield checking at widely scattered polnts.

. Four gross lithologic units are deucribed arbanate rocks,
noncarbonate rocks, and older and Yyounger alluvium This divi-
alon. ia based 1argely on hydrmlogic properties

Carbonate rocks are of Paleozoic age, rangihg from Cambrian
to Permian, This unit is chiefly limestone, but contains some
dolomite, This unit also includes minor 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
nrobably ‘1s underlaln by them. Carbenate rocks, being suscepti-.
ble~ to solution by ground water, Lommonlv contain channelways
through which ground water circulates. In many areas of eastern
and southern Nevada, the carbonate rocks convey ilntervalley
gPouﬂﬁ—water flow and supply water to large springs.

Mach of the northern part of the HD Rangé and parts of the
Goos€-lreek Hills are underlain by noncarbonate rocksa, Other
umall 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, grancdlorite, and granite). The
noncarbonate rocks in the fooBe Creek Hills are mostly Tertiary
VOlC&ﬂJC rocks-~rhyolite, andesite, basalt, and tuff, Thermn-
carbonate ‘rocks, as a Eyoup, generally have ' 1ow permeability; and
fherefore -generally transmlt only small amount% of water.

Twenty-two logs of wells thatf peuefrdfe consolidated or

_ semiconsolidated rock have been inspected. Of this number, 11
QE¢CPib& the anetrqtjon of carbgnate rogkq mostly limestone.

7.
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Table 2.--General -topogrephic features

. I g
e E hrea (square miles) %diﬂlﬂfﬂg Py R Hﬁ;b%tuag_oli )
Segments - R . - L aountain : Flood-pldin: Approximsies alluvium-conscolidated
{in dowmstrean t ‘Consolidageds oo 1) e altituda "¢ Taltituds Teodis comtact
. 3 T B . H L T = ; B AT 1 i . . -
ordex) T rock ¢ A11uvium. | ffeei) 1 AFeetds g - (fest)
- . . o v R T b . ; s.‘ .
Berrell Siding- : - P e St . L
Brueh Creel area TG 80 360 soiiF=3,60C T 5,500-5,000 2,600 5,800~4,000
Teoano-Zock B g E ) ; - R
Spring avea - 225 T e J020 7,000-5,806 - 5,E50-5,060 3,500 . -5,320-5,;805
- s a e T LT L S N RIS '-'
Pocky Buifte area 2 g 18 77, 300-7,800 5,000-5,200 Z2,BC3 1 5,200-5,400
Honiello=Crittienden : o ‘ . - - R '
Creell area ¢ 283 155 CAT0 - C7000-8,300  4,000-5,400 3,430 - 4,200-5,00C
) B 5 " ' ; i . I
v . ! _ s . : AT
< ) - I - = . R
' - - ) e : . =TT
: P R : T R
B - . C ooy o ) PG . Tooe s
n o : - : _ : FE . . o
v . - . 4 o I.‘. . T . = '
- 3 ] T R o SRR
. o g N E S PR LT
MERVR ] -
i Nt = -
. o .



LI

S1x refer to sandatonhe; the remainder describe varlous types
of "rock." Only one of the wells (39/68-1lc; pl. 1) 4s more
than a mile or two from ocutcrops of consolidated rock: similar
to those encountered in drilling. The driller's log .of this
well (table 20), refers to hard, blue limestone At . a depth of

295 feet. A}l consolidated rocks, because of their topographic

position as mountains and because of thelr unknown .depth and
distribution beneath the valley fill, presently are not con-
sidered an economic source of water, ex(ept where grouﬂd water
dis charge& from them as springs. .

Older alluvium ig debris derlved from adjacent mountalnq
duxlng C@hozoic Gime, It iz of two types:: _ .
. F
© (1) - Tertiary lake deposits of clay, silt, sand, and
gravel. They include poorly sorted, moderately to: poorly
n:- consolidated beds of limestone:and’ shale fragments,: forming
conglomerate and fanglomerate of moderate to,; low permeahll-
. ity. The unit includes the Humboldt Formatlon (Shatp,
N 1939) and associated strata -of Miocene and Pliocene age.
(2) Unconsolidated and poorly consalidafed gilt,
- sand, and gravel underlying alluvial fans and valley 1QW*
jlands These deposits are generally younger: than the
- Tertiary lake deposits described above  and ‘contain ‘some
- reworked rock fragments derived by erosion ‘wainly from
.older lake deposits., They are moderately permeable

- The younger alluvium, which - iS a thin flﬂod ~-plain deposit
along the principal dxalnaﬁewayu, s mainly moderately welle
sorted, uncongolidated sand and gravel of Quaternary age, and
has moderate to high permeability. This material is a good
source of ground water where it hasiaccumulated to!a:thickness
of' several tens of feet and iz szdturated. The younger alluvium
ig derived prineipally from the erosion and reworking of older
alluvium.

The clder and younger alluvium together constltute the
valley-f111 reservoir, the principal source of well water,

. Many faults cub the consolidated rocks and alluvlum in
Thougand Springs Valley Moat of the faults shown.on. plate 1
are marginal to the mountalng, and they generally have .a north-
trendlng orientation parallel to the major structural trends of
the area. Two prominent fault groups are shown: One on the
eastern flank of HD Range and the other on fh@ eagtern flank
Of the Gamble Range, T . : RO

Ny
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Winters are long with moderate to light snow on-both the

-valley floors and the mountains. " Thé summers are short, ‘with =

warm- daytime temperatures and .cool nights., Little precipitation

occurg in the summer, except . for oooeeioneluthunderetorme.

- Precipitation data have been recorded at seven .statlons . .
in or near the project area arnd are summarized in® table 3. Two
of the stations, Montello and Wilkini .(at Thousand Springs
Trading Post), are in the project area. (fig 2). Most of the
stations have not” been 1in operation for as much as 20 years)
therefore, no general long-term variabions can be identirfied.
However, data for. stations at Montello and wells, which have
long-term records, indicate that above-mbrmal preoipitatien
oceurred during the periods 1903-T7, 1943-49, and 1960-65, and
droughts occurred in the periode 1%?7*83 and 1910 35

Seagonal variations in precipitation have been great et
Grouse Creek but less abt Wells and Montelld, as shown® in figure-
3. The average precipitation at Wells and Montello during July .
through September was eimilar in total amount Both stations are’
on valley flcors,

For the report area, the average grow1ng eeeeon, based on’

a kllllng frost at a temperature of 28°F, is summarized in
““table 4. - Houston -(1950) states that-the average growing-season

for Montello 1% 117 days;. the freported.average: growing season.’
at ‘Tecoma .is 97 .days. .Variations:of as much as 30 .to B0.days
can be anticlpated from year to year, .as suggested ‘by.data. in
table 3.

10,
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I
L2

uimmarized from,published reqdrds of the v.5. Yeathax Bureau/

ST peefed of‘ Vo Avehawe annual
el '.rﬂcofa o MAIEdrude’ T Cprecipitdtion

Station - Locagionld o (years) (fedi) ** - - ‘(inches) .

L Lt o R P e :
Contact, U257 i, W 0F Thousard' L840-66 . 5,385 troa 0.
o Springs Tradlng “ost ' L C

-
i

c2
* 5
3
T

.GibbévRﬁﬁch‘f,,‘ZB ﬁih-w}"of Hegrell“’- 1053266 0 .Gy00.° b
e .. Sialag ST (I

» LA R . R

Grouse Ckéélt .. 15 'mi. H, of Garhey = 1968566 " “5;050° - ¢ 11.67
‘ o ;$iding" A e . ‘ - PN T

! S . - s Cd

Monteltel: AL Mmtello 't ygyrdobe ajeyy oo sVEE G
A :I' o : . . . LAt ey, . ' ' )
Pequop . &mi.drorcmWe.;;‘{ummﬁa

e
-

a 10,21

Wells /1. . '725 mil 8 of THousdn  1B70-1915) g 5.62
ot upxmngs Trading Post 193662 N ‘

Wilkiqﬁ L. AR Thousanuluuri ga . A543-66, o 9,06400 -a 10,20
Ahlf . T”ﬂdlﬂ" Post RUEREL ' oo coa :

e T = e

Lo Location- nuwbers: Contart, b)fﬁﬂ 17; GthquﬂﬁCh,ké?ibG“Jd Grouée Creel:,
(Ut} 10,18-304; Pequuu' 37/66-29; and. tells, 3762 4. - Figyre 2 shous
loaationﬂ-nL mmat oF. these stations. - T T

.—a.-»a-..m....-_-..- L ukim -;-m__._u.“._.. R A e o e ri——

Z.  Bratlon was 7 miles northeast at Tecbma (alritude, 4,012 fgeot) Zrom 1077
s 1921& O '

a-¢- Based. on long-ltern records for Montello and Wells, recorded precipitation
~ for these stations iy larger than would be expected. for the.long term.
Long=term average probably would be less byr :
(a) ehout 15 pewvcent, (b) abour 20 percent, (2} about 35 percent.

11.




PRECIPITATION, IN INCHES
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Figure 3.—Average manthly distribution of precipitation
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VALLEY-FILL RESERVOIRS

Genérgl Teaturesg '

The older and younger alluvium of the four hydrologic
Begments form valley-fill reservoirs, that contaln the prirci-
pal ground-water supply. The greatest..thickness of alluvium
encountered in well drilling was 600 feet. in well 40/67-3d.
No consolidated rocks were encountered in-this well; therefore,
the maximum thickness of alluvium at this ‘site is not known.
Fourteen other drillers' logs indicate an alluvial thickness
of 400 feet or more: these wells are scattered and in "o
segment do they penetrate the entire thickness of alluvium,

External hydraulic bOundaries of the.reservoirs are
formed. by the consolidated rocks (pl. 1) all of which are
permeable to varying degrees, The carbonate rocks may contribute
recharge to the valley-fill reservoira; locally these rocks may
convey ground water from valley-fill reservoirs by:subsurface
Flow to adjacent areas of natural discharge, Recharge boundaries
are formed by creeks, where they Flow dcress alluvial .areas,

The principal internal hydraulic boundaries are the faults -
cubting the valley-£ill reservoirs and subsurface lithologic , ey
changes, such ag from unconsolidated to éemicons@li;da'g;ed- valley .
fill., BSome faults are shown ion plate 1. Many more probably
are present buf have not been identified. The effectiveness of
the boundaries cannot be evaluated until much additional infor-
mation is avallable or until substantial grovnd-water develop-
ment has occurred, S : '

The transmissibilities of the valley-f111 reservpoirs in
Thousand Springs Valley have ‘not been determined directly. .
However, a few widely scattered large-diameter wells. reportedly
‘bave specific capacities ranging Irom 3 to about 200 gpm ~

(zallons per minute) per foot of drawdown, as.determined from
drillers' records (table 20)) These values suggest coefficients
of transmissibility ranging from less than 10,000 to more than
200,000 gbd (ealiong per day) per foot, based on a form of
. Thiem's (1906} formula., The large specific-capacity values for
‘wells in Montello Valley indicate large coefficients of trans-
wissibility; for example, data for, wells 40/69-16c and L0/69-23d
indicate values of apout 200,000 gpd per: foot. - _

Most of the drillers' well records indicate that the main

- aquifers beneath the flood plain of Thousand-Springs Creek are
generally within 150 feet of .the surface, even ‘though most of

the wells are more than 200 feet deep and wmany are in the 300- to
£00-foot range,

1."" -
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'Thousand Springs Creek, Drlhﬁﬁpally in Montella Valley Flow
through oarhonate POLkh vill be di&vussed fuILher in th@ aection, '

The valley fill is. cnmposed of" 1enticular beds comprising

.gravel, sand, silt, and clay., Under long-term pumplng stress,
- 81l these. dépasits wouldi'dprain,. Therpeclfic yield,.aa" estlmated

from well loga (table EO), may average about A0: percent

1 I | ‘--Q

-'?.-gﬁi;~f o Ground-Water Flowh :1- ﬁrﬂ.ﬁ,'gf T

-.’.-j-e B

Ground water flaws from areasxoi recharge to areau of
discharge. "In._each:segment. of Thousand- <Springs: Valley, the
ground water in general flows-from:the mountding ‘and upland
alluvial areas (fig. 2), which are the principal recharge areas,
toward the flood plain of ThousandSprings Creek, where much
of it is discharged by phreatopliVtés.  Beneath the flood plain,.
ground water flows in the direction of -surface drainage, and
some of the water flows from one segment to the next. The
guantity of ground water; that flows through alluvium in congoli-
dated~rock narrows cennectlng the segments depends on width,
transmlssiblllty of -the: alluvial materiall, and the. hydraullc
gradient:. .At.the narrows near-Wine .Cup: and Eceles Ranches rand -
between Eighteen-and Twelve. MilerRanches: (pl, ‘1) ,.-where the:
cross-sectional avearofi-alluvium:-is- Peatrictedgsgraund water
commonly «rises . to the surfade and’ flows’ in. the rchannel rof

Thousand - Springs «Creek. Downatraam from the narrows, ‘whete. the -

crosg-sectional area . is.greaterg the water commonly returna Lo

[

Locally, carbonate rocka prohably tranamlL moderately
large quantities of ground: water ffom upstream £o dovmstream
patbts of "the area. “This underflow aeems to 'move principally .
in the dlrection of surfaceiwater flow, ‘Thé 'water enters the

carbonate-rock aystem either.in the mountains-.or, from the over- -
.1ying lowland ‘alluvium, and 1t discharges at springs on the = . .

flatika of the mauntalns or. rises along the flood plratin.of 7 |

“Water Budgef‘“ .

It
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A INFLOW TO THT VALLFY PILL REQERVOIRS

1 .
g lnflow £o.. the\valley fill PFEEPVOLTQ 3 Latimamed}by
reuonnalssance_teehniquem developed, by the” Geological Survey

‘in cooperatlon with the Nevada Department of Congervation and

Watural Resources. The components of inflow to the valley-fill
reservoivs, surface-water runoff and atréamflow and ground -
watar underflow chrough alluvium.and -carbonate .rocks, are: v
summarized in.table 15, which shows’ ‘that the estimateu dvarage
total 1hilow Ia: 35 0@0 acre- feet per year T : SRR TR

‘l"..

o~

gurface Waigr S R

L

C By . O Mmore . --;_?7 e

- f"'\ R Runoff lmil et e
e r R b e : ‘
Dur:ng Aprﬁl” May, fnd- June fapid sn@wmplv and : EPPi”E raing
produce -maximum. s&aqonar'utroamilow.\JDur1ng rguch-periiods, leW
occurs in most of (the larger stream.channels. . During drien-
periods, Tlow.in Thousand Springs: Creekicommonly‘iSwIimited*EQL
(1) the ared mest of Five Mile Draw, (2) .in the narrowsgssouth- .
east of Fecles: Ranch, {3) befiween Twenty-One ‘Mile and-Eighteen. .. .
Mile Ranchesyang~(4) . southeast:of Warm+Springs in T: 40N, Rs., -
6% and 70 E, Perennial Flow occurs from springs ‘in-the southern
part of T. 40 N.,, R, 64 E., to Brush Creék, from Rock Spring to
Rock Spvlng Creek, and from Prlttenden ‘ pring to Criftenden .
Creele (tables 5 and 6)) The least ‘amount of streamflow genﬁfally
im dut1ﬂ5 Augqst September and October _ :

, Qtreamflow oi Thous and upringu_Creek at” s:re 43/67 31d .
(pl. :1; wag gaged. durlng 1911-1%° (U 5 Geolog1ca1 Survevj 1950
p. 200). - These ddtaé are sumhadrized in thble 7. The dssocizted.
current -meteér meaaufement at bhls\ﬁtation for the [game Peri0d

are listed in table 5, JoEetHET with more redent streamflow data.

obtained from the State Epgineer's Office, Table 6 lists the
streamflow data collected in 1966-67 specifically for this report
to dldentify the distribution of flow at the time of the field
wark; the measuring sites are shown on plate 1.

The volume of runof! that reaches the lowlands cannot be
computed by the ugual methoeds Lecsuse of the minimim streamflow
data for the area, However, estimates can be made based on the
development of runoff-altitude relations by a method described
by Riggs and Moore (1965}, Adjustments of these general relations

~can be made for the effects of geology, vegetation, and land

glope by UBe of misecellaneous streawmflow measurements and by
megiaurement ol channel pﬁompkfv (D. 0. Moore, paper in pregs, .
1968). Table & zhows the estimated aversge annual runoflf that

‘16,
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T Lo 18655 . - e

e : : Discharge T o o _ Discharge
- Stream  Location Datg ~ (&€fs) ~.Stteéam = Lecdtion  ‘Date - (cis) -
Thousand ".AF U.S. 93, 2-24-51L 9,74 Thotsand "Wear Letier - 11--1-10 = 0352
Springs . 41/64-20d 3-21-51 35.2 Springs - -UID (Eecles) . R
Crenk. 3-2751 20.0 Creek © Damah, ' 3--3%11 - 72.8
‘ 4 2251 25,6 ‘ 43,6731 3-26-11 65.3
H= ©=51 56.5 49,6
4m36-51 52,5 3-27-11 " 317 00 L
£-23-5% 44,5 e 4£1.8 -
5- 3-51  36.1 5. 2-11 24,0
5-10-51 35.1 N . 21.9 .
©O5216-81 23,85 .
' 5-Z4-51 23,5 3-26-12 5.4%
o B-31-81 145,08 3=27-12 5425
6w T=51 9,20 . 3=20e12 0.Co
‘ L 7.401
4=25-83 4,85 i
Chm 3=Sk 4GD 7~13-13 .79
Lo o 0w26-13 2,98
Brush 6 milea .- G- 9-51  2:01 '
Creek 8% of L1651 2.57 L=23=14 66.1
‘ ftine Cup 423-51  2.37
. RDanch, 5= 3-L1 2,08 3-21-5L 22.1
ce L AOSGA-21 5-10-51° T1i57 5227-51 0 21.3.°
5=L5-51 CLGBG re beyp 2251 26.4
: &= Qu=5d 32.2
Unnamed About G 4= 2-51 1.58 £=15-51 20,2
tributary. miles 51 S Go51 3,05 L2351 30.5
io Brush af Wine Cup 4-16-51 1,55 5~ 3=51 a0, b
Creel: Ranci, Xk JTh 5-10-51 21.2
45769221 5= 3=351 1.29 5-16-51 22.4
5-10-51 it Bu2h=51 13.5 .
5=-146-51 « 96 5=31-51 6.18 -
5-24-51 w90 G- 8-51 1.33
Brush * Aboutr 1 4-11+51 . 1,89 TDock Near 3-21-51 3.36
Croelk mile wost fi=15-51 2.52 Creel Eeclag fi= 0wl 7,16
of Wine l~23-51 1,11 Lanch at 4=16-51 3.4
Cup Ranch,  5- 3-51  2.25 beidge, &-23-51 1.72
41/56-350 5-10-+51 2.01 4£53,/67-3Cce 5= 3-51 2.75
' 5-16--91 1.02 5=-10-51 2.09
5-15-51 2490
§-24-51 2.567

17.‘

5-31-51

2,32 .




Table S.--Continued

Diacharge : bischarge
Stream  Location Date (cfs) Streat. Location Date {efs)
Thousand Between 18- During 1951, . Crittenden About 1 mile 3= 2=51  5.63
Springs Mile and.  channel appavenitly Creek north of 3-286~51 3,23
Creek 12-Mile carried no flow. ' . 12-Mile 4= 3-51 3.2
Ranches, Observations made. Ranch, 4=10~51  3.11
42/68=35a  weekly. ' - 42/69=31d 4-17-51  3.05
- : - . 4-24<51 3,06
Crittenden About 2.5 3I-25-~51 3.56 5= 4~51 ~ 3.29
Creck miles 4- 3-51 3.62 . .
north of  4-10-51 3.94 Thousand  About 500  3~22-51 @ .70
12-Mile 4-17-51 3.55 Springs feet north 3-28-51 1,03
Ranch | 4&m24~51 3,77 Creelt . of Gamble 4m 3~51 .91
42/69-30a 5- 4-51 4,11 i nanch ,above ™ 4=10-51 " 05
: 5-11-51 3.74 diversion, 4=17-51 iy
5217451 3,71 | 40/69-Ba  4=24=51 .99
5-25-51 3.83 : 5~ 4=51 .80
6~ =51 3.56 ' 5-25~51 + 75
. Watrm About 2.5 3-22«51 « 10
g Spring - miles SE of
‘l’l SR ' Ganmble
Eanch,
40/ 69=141

-1, tMost of the data are from the files of the State Enzineer's Office, Elko;
measurements in cfs (cubic feet per seceond).

18,
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Table 6.--Estimates of streamiiow. 1966-67

1Y

:':} ';. el - o .ﬁvf;ﬁ &
S e Location . T Dischargel "”
no.*/ Site Townshxp Qﬂngg . Date _(cfs)

1
2:_

3.

10

12:

13 -

14

}BéllfCanybn o

Rock Spring Creel

Tributary to Thousand Springs Crgék

_DO .

Thousgand uprings ereL near Herrell
siding Do .

-Tkﬁughﬁd«Q?angsgﬁreek¥near Wilking

4

* Thousand Springs’ Creelk st U,S, 93

Brush Cresk

Thuusdnd Sp?lngs Cree\ at Winu Cup
Raneh

JThousand Sprlngs Gveek neag Winn Cup

Ranch

Toano Draw

e, N R

Tributarj to Thousand Springs Creek

Thousand Springs Creek near Eccles

Ranch

Trlbutaxy o Thous and ' §prings’ Cteele

Burnt-Crcek

Ve
. :

Cnrral Canyon
Rock Spring Cree¢
Do}“.f'f. R

e

Texas Spring Canyon

Do

R

: 41

41

41
5

N

41>

41
41

&0

42

62

&2

&3

hiy .

4éy
dy

44

43

N.

N.

N«

N. -

N.

N.

H.
N.

Jis

M.

K.

H.

- W

M.

B

ar 677

62

L

53

B4

&L

65

ﬁS'

56

T

66

67
64

66

67

67

Em

£ L
B

s

10—21 66

ey

10«21—66“

' 10-21-66

el 102100

6-19-67

6420767

¢ 10-22-66

‘ '6-20-67

10"22 66
6 20*67-

G=20-67

. A0-22-66

710-22-66

6~20- 67

"10-22 66
10-22- 66.“1

10-22-06.

s .
PR B

10-22-65

6-21-67

L 6=21=07 -

10-22-66

6~16-67

o ¢ 5)

(2.0)
(2.4
( .2y

(2.8)
.5

x4

by

!

0

n
‘.: .
E ]



Table 6.-~Continued

.
". :

GCambTe Dancih

20.

Hap e  Towmghip Dischargess
00 et Dite ' _ . Totmehip Rande Date . (efs) ...
2% Rock'upéihé Creek near Ecclas Ranéh 43 N. 67 B 6-20467 7 0.3
2%  Tributary to Thousand Bprinﬁs-creek 43 W. 67 E.  10-22-66 )
23 Thousand Spriungs Creel 2% Dam 42 N. 67 E.  6-21-57 -0
24 Toibutary co Thousand Springé Creek QZ‘N:‘ 67 E. 10~22-66 G
25  Thousand Springs. Creel below 21-Mile 42 Mo &3 Ea L0-15-87 ..(2.4);
Ranch - £-21-47 3.0
25  Tributary to Thoussnd. Springs Creelt 42 WN.. - 60 1L 10-22-66.. . O
27 Thousand Serinegs Creel at 12-Mile 41 W. 55 L. G-15-67. -+ 05
Raneh
20  Granite Greck above reservoir | bt W, 59 E. 10-23-56 o
H=21=-067 3]
: L . ' : A o ' R i ’
2%  Granite Cyeek above MI111 Creel 43 H. 6% E. 6+21-G7 C .
Peaservolr i
3¢ CGrittenden Creek below 1ill Creek 43 M. 49 E. 6-21-67 o1
Reservoir : Lo . .
31 Crittenden Creelr above Crittenden 42 M. 89 Ev - 6=21«87 - .0
Ranch
32 uill Zanyon o S 62 Ma 69 E. 10-23-56. . .C,
33 Crittenden- Crock helow ﬁpriﬁg 42 T, G9 E, 10-23-66 . (2.6)
34 Crittendan.Cweek below ragsrvoir 42 H.. 65 Ea Hu21-67 g
35 Crittenden Creek near 12-Mile 47 M. 69 B. 6-21-567 o
Deneh R
35 Thousand Sp¥inzs Creek balow S . 41 M. 89 E. 10-23-66. o
12-1ile nanch ' C6-21-57 0
37  Yhouwsand Springs Creel at Gamble 40 M. GO K. 5-21-67 1.5
Ranch ' i
33 Thousand Springs Creck below . - L0 W, 69 K. 0 10-23-66.  -(:.20
61 ¢ .55
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Table (.--Continued

=] Coeew

Hap

Tocation . . Discharge2/

ﬂD;A/.I CSite oo - o, - - -Townsghip. Range Date {cf3)

39

&5

 Tributary to Thousand Sprinzs. @ . 47 Na 70 E.. G=15=67 (0, 20)
Creek , ' .

‘Thdﬁsénﬂ'épfidgst§éék bélbﬁ T oM. TD'E; T G=22=67 .3
bake feservoir . PEN U T e e

1.

2%

Map number cdrrespoudslto the measuring site number showm on plate 1.

~Numbers-in parenthesis vere measured-with-a flow meterj~others-are estimated.

2T,

=
e
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Table 7.--Uonthly mean discharze at casing svtation on

| Thousand .Sprinms Creel: near Tecona
{location; 43/67-3Td):
j . T T oL " g
. i " Monthly discharge, in zere-feet: T,
T S T e ey A S PR
Year ! Jan. | Fob. | Mat. ;A;:‘:r. . May lJune i July 'Aug. ! Sept. ! Det.! Nov.| Dee.
LI N U S o L L ;
i - ,._; — ! - d-‘-'--d—-- ,-—‘-‘d---:‘u.-‘--.m.-n-n_uf.é-_.._—.\ ! - ! ..-.u-.\.-_u‘..; - - i tmmu E -
1911 13,320 2,620 ;6,820 1,73 ¢ 1,130 96 1381 o | O v e o
| ' : H . i ! ) - ! !
? | ' i 5 ! i ! : ! ,
12121 == 1 - § 6451 1,390 1 2,996 1,276 | 152 (152 {56 : 445 | 515 ! -
! é i i i : ; -' ‘ ;
1131 -« | == -- 11,6801 906| 034 200 {106 | 226 | 531 | 702 | 492
; ; ! ! i i : ' ! :
: e o e - ! : P : b e s
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o *"{h
reaches the lowlands in each hydrologilc segment of Thousand : .

Springs Valley The most - productive ared of runoff, considering

ltB size, i Lhe Herrell Slding-Brush Cr@ek area.

Stream Inflow

Thousand Sprlngs Creek traverses the area Trom west to
eaat cutting through the mouhtains that. divide the area into
four ‘hydrologlc 'segments,.- The estimated aVerage. annual flow bex
tween segments was computed using the channe1~geometry method
Streamflow between segm@nta is uummar'ized in Lable Q.

George Hardman (oral commun,) reports that during the period
190020 tremendous [floods passed through the channels near’ . R
Montello. 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 Take Desert.

Ground Water

Recharge from Precipitation

The wreoip:tation pattern in Nevada ‘1s related principally
to the topography; statlions at. the highest altitudes generally
receive more precipitation than those at lower altitudes,
However,; this relation may be considerably modifled by local
conditions. The alluvial areas of Thousand Springs Valley
probably receive an average of 5 to 8 inches of precipitatilon
per year. The highest mountain areas may have an average
annual precipitation of 15 inches or more. The estlimated
average annual precipltation for the hydrologic segmenhts is
computed in table 10. The data In table 3 suggest that the
egtimates in table 10 may he somewhat low.,

On the valley floors, where the amount of precipitation
is small, 1little of the precipitation directly infiltrates
into the ground-water ressrvoira, The greater amounts of
precipitation Iin the mountains provide most of the recharge;
thls water reaches the ground-water reservoirs by seepage
lozs from atreams, ditches, and flelds on the alluvial areas
and by underflow from the consclidated rocks. Some of the
precipitation 1s evaporated before inflltration, but most of
it adds to soll moi&ture at shallow depths.

A method described by Eakin and others (1951, p. 79-81)
is umed to estimate recharge inh this report. The method
assumes that a percentage of the average annual precipltation
recharges the ground-water reservoirs. Hardman (1965) showed
that in gross aspect the average ammal precipitation in Nevada

-

23.



Table S.vaGLimatcd ave

T L L T

HzoLolqglc sagpenu

Tk e i | A

HerLeTl Sicinre
Brush Creel: alea

Toano-uﬂcF Spring
area

Rocky Butte area

Montelio-Crittanden

Cracll arca

e b we

Total (roundcl)

-

AR it A i e = R 3 1AM 1 o A ALY e i 1S

T L DERT LU e

Tagze | annuﬂl rggggﬁ

moff
area
acres

b, £

100,060

. 335,600

126,200

256,000

N e L L e A W i

- 875,000

T e Y A Y

Pertenitage
of total

_.runeff azca

12

Estimated
average
annual,
runosl

Percentage’

of total
_runols

(aorenfeet) -

1 4,500
29 10,000
100 35,600

2,

23

-
100
.
e trans e
r
.
.
.
.
.
‘
.
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Tabie D.=--Batimated

gt i oay

orrtrathef il e’ =AY

erapge annual screamflow

betyeen hydrologic seemente

e Dutfloy from

Barrell fiding~
Brush Creel avea

Toatiwo-Rock Spring:
aweaq

Loely ﬁuttefarea

InZlow to

Toano- Rock Spring‘
AT S

H

ilocky Buite area

MontellowCritcenden
freelt area

Hontello-Crittenden Great Salt -Lake

Croglk aren

B e T e i T T

1.
table 12,

]
.

Surface~water outfiow

Desort

———p e

Estimated average

annual streamflowl/

_Location :
= -

At Wine Cip Ranch

At narrows east -of
- Eeelea Hanch

{acre-feet) .

5,000

. ’ ! o . - H
At paxvows west of’ . 1,230
Twelve Mile Danch
At State lipe a O00 o

Inecludes estimates of flowv produced by rising

*

e + A

Y

rdmjlhduﬂand.Sﬁrings-vallcy. {-é

25,

grownd water, as listed in
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Table i0.-«Estimated averape swunual precinitation

Aand sround-water recharps

fstimated Icchevﬂe}f

IOTAL (xounded)

514,600

(acre-fool) precipitation Acre-ioct

L009,600

[ W R

Pré.cip i.tﬂ,tioh‘ Estimated precipitation E’G -centage
rone . Area . Hange Average Averago of
Lfeet) (acros) l(incﬁgg) (fect)
BERREYY, SIDING«BRUSH CORER AREA
}u ,030 750 135 1.5 1,200 15
7,000=-§,800 6,000 12-15 1.3 7,500 7
6,000-7,000 56,500 8-12 .G 45,000 LR
=G, 00 37 3_9:‘_ <0 E 19,000 -
Cubtotal
(rounded) 101,000 ' 72 GO
TOANO=-ROCT SPRING AFEA
»2,000 GEG o F15 1.5 0ad 15
-7,0C0-3,000 17,600 17-15 1.1 19,004 7
6,@00-7,000 155,000 0-12 .8 120,000 3
<6,£00 221,000 <0 .5 110,099 -~
Subtotel
(rounded) 394,000 25G,0C0
ROCKY, BULTE. AREA
»7 ,000 LAY »12 1.1 4,300 7
6,006-7,600 35,400 =12 L0 31,000 3
<3, 000 17,600 <5 .5 39,000 -~
Subtotal
(rounded) 120,000 75,000
VONTELLO- CRITTENDEN CREEK AREA
_ 5,00 120 E 1.5 132 15
7,0006-5,000 16,500 12«15 1,1 13,000 7
6,000-7,06G 95 , G0 o-12 B 77 ,0C0 3
<G, 200 156,000 Y o5 93,000 -
Subtotal
(bounded) 298,000 190,000

150
520
1,400
‘minor

2,000

150
1,300
3,600
winow

340
930
niner

1y
1,300
2,300
minor

12,000

=3 S —




 Table 10.--continusd

[P PR SRS

Precipiiation

_Estimared recharsel/

_Bstinated precipitation

Percentage

fznge T Average

Pl i

5,000-7,000

TOTAL ‘(vounded)

=172 . - .8

) P
LA LI ]

v - RN
.

thlih&icatcd in

flows to Urah vheve it ig-

B B Lo ie s s '_ . - '
text, estiwates probably are

-27.

SR iea,.. | : VAvéirage U Tof L |
et} . (acres)  (drickes). (fdefy ' (mere- précipitation . Acre-teet

o o ) :;‘.. CEE, -7 : V.J-‘. I“ 7.,_.;%' ‘ X
EVADA PLAT. OF GROUSE CRERK VALLEY ..

covz,1000

Tl e By s A R LA P TR T P— — a1 R S
.. . . [N * . .
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Sonevaal conservativa. -

dischargad,




is related closely to altitude and that it can be estimated
with a reasonable degree of accuracy by azsigning pre01p1tatlon
rates to varlous altitude zones.

Table 10 shows the values used to estimate the volumes of
preclpitation and ground-water recharge.  The esftimated recharge
for the hydrologic segments is only 2 to 3 perdent of. the '
estimated total precipitstion. For many areas of Nevada, the
estimabed recharge averages about 5 percent of the total precip-
~ltatlion. This fact plus the higher precipitation values shown

in. table 3 and the water budget in table 15 suggest Lthat the
recharge estimates sre scmewhab low. Tol these reasonz the
reécharge estimates are not uged in 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
Valiley and the Utah border, This 52-square-mile area is briefly
evaluated principally to complete the areal coverage of Nevada.
Because the area is mountainous, only stock and domegtir Well&
might be drilled there.

Subsurface Inflow

Subsurface flow between hydrologic segments of Thousand

springs Valley is of two types: flow through consolldated l.__
rocks and through alluvium. The available data do not indicate

inflow to the report area from beyond 1ts boundaries. Table 11
Bummarizes the subsurface flow through younger and older alluvium

and between segments. The inflow to ohe segment iz also the

outflow from fthe adlacent upstream segment,

Montello Valley and Pilot Creek Valley (pl. 1) to the south
are gseparated by a low alluvial diviade through which ground water
might flow, Water-level altitudes were detormined by altimeter
in three wells, 39/69-17b, 39/69-32¢c, and 38/69-26c, adjacent
to the divide. The lavels in wells 39/69-32c and 38/6) 26e, on
the north side, were computed to be about 8 feet lower than that
in well 39/@3 17b south of fhe divide. As this difference is
within the 1imit of error of the altimeter, it is assumed that
Lithle or no gradient exists across the alluvial divide and hence

that probably no appreciable gquantity of wdater flows. intoyors
“out of Montello Valley through the aliuvinam,
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b ' . Teble 1l.--Estimated averape snmual subsurface Slow through’ * RS

.2

X . c : PR . A .
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H15¢ng Grmund Water betwe@n chmenta

As gescribed in the "Ground water flow" gection, ground
water rises to the surface and flows in Thousand Springs Creek
in the flood<plain’ constrictions ‘between the hyﬁrologic segments,
This fl1ov plus snowmelt and storm runoff cohstitute the total
- streami’low between segments, as listed in table.9” "During the
1ate summer ahd fall, most of the time the flow ‘through the

strictions consists solely of rising ground water. Data in
Lables 5 - 7 were used to estimate these quantities, which are’
listed in table 12,

Imported Water

Flow ETDm Cove Spring, 37/70-3b, is Lfanﬁmltted by pipeline
to Montello, “Where the water 1s used by the community and by -
the Southern Pacific Railroad. Cove Spring is about & miles
south of the report-area boundary in Pilot 'Creek Valley (pl. 1).
Neither the springflow nor the flow in the pipeline have heen
.measured. The net annual importation of water .is, estimated to
be about half the estimated uze at Montello, orfabout 50 acréu
feett. Of this amount. some is assumed to recharge the ground-
water. reservolr by pprcﬁlatlon from septic tanks. The reat fab¥: |
eélther consumed or discharged as soil molsture. S
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QUIFLOW. FROM THE VALLEY-FFILL RESFRVOIR3

The components of outflow are streamflow, irrigation use,

‘evapotrangplration, subsufface outflow fthrough alluvium and
possibly through carbonate roécks, rising ground water, and

pumpage from-¥elils,  The subsurface flow and rising ground
water hetween segnents have already been estimated (tables 9
and 12). The &omidnents of outflow from the segments of the
report area are zummarized in.table 15, which shows that the
estimated average natural outflow is. 26,000 acre-feet per year.

Surfice Water

Irrigation

water is diverted from Thousand Springs and Critbenden’
Creeks for lprrigation on thelr flood plains. Most of the

- diverted flow of Thousahd Springs Creek west of Eeccles Ranch

is from snowmelt, Tast of the ranch, springs and seeps supply

"most of the diverted flow, Most of the diverted flow of

Critfénden Creek 15 from Crittenden Spring, 42/69-8b.

A large dam was built in 1919 on Thousand 3prings-Creck’. )
at 42/67-15a. Uhen the reservoir is full it reportedly stores :
9,000 acre-feet of water--a 2-year supply for irrigatlion between .
the dam and the State line. The reservoir was full in 1960, had
12 feet of water in it in 1964, only a 1ittle in 1966, and was

.dry during the other years since 1960.

Consumptive-use rates for meadow, pasture, and alfalfa are
based on {indings of Houston (1950, p. 11), and probably average
about 1.5 feet per smeason for two cuttings of hay. Because of
ditehes losses and the need for leaching, more water has to be
diverted than is consumed by the crops. Water percolates to the
water table from ditches and fields, and some runs off to adjacent
areas where it supports phreatophytes or evaporates. These logsed
apeoclated with irrigation are not ineluded in the estimates of
water consumption by crops, but are included In estimates of
evapotranspiration and stream and subsurface outflow. Table 13
summarizes the quantity of surface water consumed by crops; 1t
alpo includes the supplemental use ol ground water.

Stream Outflow

The . outllow from Thousand Springs Valley is equal to the
outflow frowm the Montello-Crittenden Creek area, or an estimated
800 acre-feet Per year. Iontevoepment tiow iz smumarized in
table 9.
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Table 13.--Es: ll.-_aL.Cd CGIISULE ion o: wa..e:;: hy ir "ig"téi. nd subirrizated craps .
Lo ITIaL,e* quantities . 1n ac’r‘ewfegt pet year ﬂ:{cent Whare' ohherwlae r‘en ified/
T : '} - Estipated zyeracs 'a"mu 1 ﬁ-rate:.?:eﬁaﬁﬁ-ptien
LR ST - ) : . ‘7 : i - -t —_— b Scﬁ.lgr_:é
g L l! .Y Zate E o i 'Grmmcf neter
Lo e Area . f {acre~feet | "‘Su'-*’-'ace;- RS ‘Bhallow
P Ly 1 : i . A v L]
Tocation. {_ﬂﬂ‘es}_ Cirop 'ge" acred i - 'u1r'1t:~b v .idells ., ¢ T:rate:e: tablesd’ | Total
- A . HEREELL SIGING-BRUSH CRERE A““A -
Wine Cup Ranch . S1,7000 o 1.5 _,555 300 e 2,600
: FE ) - - - [ i : ' * ) B
L T Taaﬂa-?acﬁ aP NG pRJa n CT :

Yine <u p "and , 000" Hﬂstly , o -.5 2,0 ) 1,000 3,000
- ! s ) B R o (I PR . : 1 -
Eecics-Ranches o meadon EYass . . e . N : :

S : , TOCKY BUTTF AREA - : S

Eighteen ®ile Lifelia " 1.5 200 . 5 I 1+ B 500
Rahch ' ‘Meadow grass B A D - o o G : 400
Subtotal S : - 200 o ' o060 1,000

S HONTELL G-‘-.:-.QZTTEFDEI'I C:“?EI{ LEEL T

&x ittenu_en Twelve 2,300 ¥eadow grags . L 1.5¢ ' 0o 1,562 7 1,600 3,400
‘Hile and Gamb-é _ B and 'alfzlfa > ' FEE

. - . : N - - 3 - - 4
Renches | - 5,090 Meadow grass 1 L a,008 G, 000
- . R D . - e 5 y IO ~
Subtgtal A . 0,000, . . ' R R 9,400 11,000
(’oundec*} _ : ; . g
TOTAL {rounded) £, 753 1,300 12,000 15,060
. ~Ground water
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Ground Water

Evapotranspiration

Ground water 1 discharged by evaporation from soll and’
transpiration by plants that root in shallow water-table areas.

* Plants that tap the ground-water reservolr are called. phreato-

phytes. Plate 1 shows the areal distribution of most of the
phreatophytes: they are limited to the {lood plaing of the
larger streams and to the floor of Montello Valley. 'The
principal types of phreatophytes are meadowgrass, alfalfa,
saltgrass, greasewood,; rabbitbrush, willow, and fules. In

the mountains, other types, such as cottonwood and wildrose,
grow but their acreage and digcharge 1s relatively small. _
Tables 13 and 14 summarize the estimated evapotranspiration of
ground water for beneficial pnreatophytes, such .as subirrigated
alfalfa and grass, and for nonbeneficial phreatophytes, such

as greasewood and rabbitbrush., Rates assigned are based on
work done in other areas by Lee (1912), White (1932), Young and
Blaney (1942), and Robinson (1965). ) ‘ -

Irrigation by WGllé
Eleven wells are pumped to irfigate'crops. Two cuttings

of grass and alfalfa hay usually are obtained from .the cropland .
each year. Table 13 summarizes the net pumpage (quantity of :

water) consumed from irrigation wells, As explained under

Burface Water, Irrigation, it is necessary to pump and apply.
more water to the fields than what is consumed by the c¢rops. .
The pumpling has not, as yet, salvaged any natural discharges.
therefore all pumpage is f'rom ground-water storage.

Springs

A few large springs are used for irrigation. At Twenty-One
Mile Ranecl, on- the flood plain of Theusand Springs Creek, rising
ground water contributes a large volume of flow to.the creek.
(See table 6, map no. 25 on pl. 1.) A lesser flow of rising
ground water cccurs at Gamble Ranch. '

(tfamble Ranch spring, 40/69-8b, reportedly has a flow of

about 1 ¢fs (cuble oot per second), A pipeline carries part of
the flow to buildings at the ranch: the remainder is used for
irrigation during the growing season. Rock Spring, LY /67-16c, "
has a flow of about 0. cfd,zand Crittenden Spring, 42/0948b, -
vields about 2.6 ¢.f.5, &Some of the flow from each spring seeps
into the ground and supports pbreatophytes or 1s diverted for
irrigation. The net discharge of both 1z included in.the phreato-
phyte dlscharde (table 14) and the irrigation estimates (table 13).

.n.'
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The town of Montello obtalns its water &upply from two
mountain springs, Cove Spring, 37/70-3b, and Montello Spring,
39/68-Ta, as shown on plate 1. TIn Montello Valley. the use of
spring water by the people of Montello, the Southern Pacific
Railroad, and by ranchers probably is less than a hundred acre-
feet per year. Because much of this quantlty recharges the
ground-water regervolr by percolation from septic tanks, the
net consumption probably ilg about halfl thizs quantity, or less
than 50 acre-feet per year. . The remainder of the spring flow
not entering these- supply Jystems seeps to tHe water table,
adds to s0il moisture, -and supports phreatopliytes near the
spring sites. Thegée elements of dlscharge, except for Cove
Spring which 1s outside the report area, are included in other
disecharge sztimates,

- 3toek and Domestic Pumpage

Ground water ia pumped Trom wells for domestic and
stockwatering use in all four hydrologlc segments. The net
rumpage in each segment probably is less than 50 acre-feet
per year. At Wine Cup Ranch, a well drilled near a fault
produces hot water, 138°F, which is piped to the buildings.
In addition, the usual caldnwatEP supply is maintained.
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"WATER BUDGET - - -

For long-term éonditidﬁé, inflow to and outflow from a

.system are about egual...if.there has.been no.net change in

stored. water in the system resulting from long- ~term climatie

“changes or diversions frow storage due to development. Thus,

" “the ‘purpbse of preparing a ‘water budget is to compare the

estlmatea of inflow and butflow-for each segment, to determine

- the. magnltude ‘of thie' differénce bétween estimates, and .to -

‘outflow

«

select a value that may reasonably represent both the inflow
and outflow. Table 15 shows the budget for Thousand Springs
Valley; the imbalance in the budget 1s 3,000 acre-feet, or
between one- third and one-fourth: of' the natural ‘inflow OP

......

w

In BEleCfing & Value to represent both® inflow and outflow
for each hydrologic segment and Tor Thousand Springs Valley,
the average of the two estimates was used for—-the Herrell-S1ding-
Brush Creek area, the Rocky Butte area, and the totdlfor ‘
Thousand .Springs Valley. Because large volumes of ground water
may flow through carbonate rocks between the Toano-Réck Spring

arem and -the Montello-Crittenden Creek area (partly-beneath:

Rocky Butté area), the lapger values of natural inflow and

-outflow in each area, respectively, were elected Lo be the |

freoonnazsuance approximatlon of both

. Us ing the selected valuea 1hat represent both natural
inflow: arid outflow for the Toano-Rock Spring area and the

Montello-Crittenden Creek area, estimates Tor the flow thrdugh ,
Ecarbonate rocks between these segments can be computéd. » If
oSt of the computed budges' imbalance is due to ‘this>type of

Sinters egrerit flow, computations Lndicate “that the’inters@gmeht

flow may be Eithep about 12,000 or *6,000 acre-feet per year,
deperding on which mealancp value in table 15 is used.  DBecause

neither estimate is ~assumed to be more accurate: than. Lhe other,

~the average of the two, -0 about 9,000 acre-feet; ‘mway be the

. amDUﬂi Of intatqegmpnt flow through carboﬁqte rocks

5

In table 15, the Wdterrquality G*Limates 1isted for-the. "
eritire area of Thousand. Springs Valley (the right: -eotumn)
commonly are hot the sum‘of the quantities of“the"hydrodlogic
segments (the four left golumns), For example, -suriaceswater
inflow to downstrecam zegments irum upatream.segments 6L« Thousand

Conrings le]ﬁy are not compinents of inflow to Thousand)Springs

L e

Vallcy "'The! same e 1rnr For most .other vomponenta‘of lnflowﬁ

'gimllar condltlons prevail for componpufs of autilow

-Surface<water outflow from upatream hydraloglcrsepments to-down-

stream segments of Thoumand Spriugs- Valley dve not . componenta: Qf
outflow from Thousand Springs valley. - Ouly surfacé-water outflow

=
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Table 13.-~Zreliminscy wakssz budgat

LAlL estimates in acra-feel pey year,

I‘Ii?

LI

. 238,

Herrell " Total for
. 5iding- Tpano-. : . ~ Thousand
, Brush . Rock . Rocky Montello~  Cprings
: . : o Crack  Sprimg Buite ' Crxttenfen  Valley
e DS T _loments . ... 8EC8 . _gfes_  ares Lreel area (rounded)
Ly . e
Surface water: ' o ' ‘ n - - N
funoff (table 3) 5,000 - 13,5000 4,050 15,000 .0 35,000
Inflow from upsiycam - SR B
seginent (fable 0) - 5,00 3,500 L 2uD 2 9
Subtotal {rounded) 4,000 18,3540 7,506 11,000 35,000
Ghound vater:. '
UDJLLLIGW Lhrouﬂh N . o o C .
alluvium (table 11). ¢ 700 16° <50 (a)
Undct;low t[xouga, ’ ’ ) L
. ca?bunatq rocks . L ) Probabiy
' (p.-15 end 20) , - - -= _lgrge ().
T B R 1¢%4) 10 Probably’ (a)
. & : v fﬁ e C » Jdasge ;
, a _ Lmpoxted water (p. 30) - _ - -=, 58 . - 50
- TOTAL INFLOT (foundnu) @y 6,000 19 000 7,500 11,000  a 35,000
OULELOY R : S L
&ur_acc wate:: ) ;
Dutﬂow to ﬂOTTﬂutLEﬂm ; , - . :
Qﬂment Atable 9) C 5,000 3,5@0 T 1,280 I a 000
Irrigaticn (zable 13) 1,500 0 2,000 200 1,000 0 4,700
Subtotal: (2) | . 6,500 15,5007 1,400 1,800 5 5,500
Ground water: , R . .
Evapotranspiration - R P ;
(rtable 14) ‘ R 5414 B c10:5 BN 2 5 1 & 000 5 700
UnQ:.::f] o #hrough o R ) B
Pluviunm (Rable 11) 760 10 <50 1,500 ,h,uoﬂ
‘!Undehmlow ch“nu*h SR - -
. earbonate vocls - o : Probably
. (p.:13 and 28). o - large - - .
Subirrigation by a '
- " shallow water. table ‘ e
* (table I3) - S 11 ¢ S | G“O _"ggg,‘;¢gg£ggg . 32,000
* Subtotal:.(3) - : ‘2,230 >1,60e 1,360 15,000 a 20,000
Punpagal / : (4 ' _
drevigation (talhle. 13) 300 IR A G 1,060 1,300
Btoek and domesgie © <50 “53 <50, <50 - - <200
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- Table 15.--coniinuad - T "
T T Tgevrell e
Siding- Toano-
Brush Docl Rocky Hontello-
‘ Greek  Sprinz.  Buite ' Crittenden
Budeat eletments area

QQEELQH continued;
WEAR-NATURAL OUTTLOV

Toral fov ..
Thougand. . “. .5
Springs . "
Valley

.acea  aivea  Creck area

(rounded}: (2) 4 (3) = (5) ©,%00 7,160 2,600 17,000
TOTAT, OQUTFLGYT (vounded)

A0Y - (5) ,000 7,1C0 2,600 18,000
DRAANCIE: (1) - (5) o =790 12,000 4,000 - 6,000
EECOENAISSAHCE VALUE SELECTED L :

FOR NATURAL INFLOW AHD QUTFLOY 8,000 18,000 5,000 17,000

1.

outflow. (uantity iz not sunpage.

2. For vear-natural conditions.

Lzounded) " T .

500 e

o

Much of the imbalance: iz due .to soll-moistore ..

30,000

R Ay - — Ao ——

Most pumpage probabiv 13 £, m storape and in not imecluded in total natural
See toxi. ‘

logses and posgible flow throush carbomate rochks, which were not estimated, .

and arrors in agsusptions and eovimetes of-the lavger budget clementss

Wot sum of hydrolenic erlements at lefi.
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from fthe Montello-Crittenden Creek area is surface-water outflow
from Thousgand Springs Valley. The same 1la true for most other

_components of outflow,

ko,
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CHFMICAL QUALITY o WATER

Nin@teen samples of well, spring, and creek water were
evllected and analyzed to make a gereralized appraisal of the
suitabillty of ground;and surfacerwater for.agricultural and
domestie use, and o help define the relation of quality to the
hydrologlc syatem These analyses are listed in table 16,
-'e,HnJ-V o »uulfdblllty for Agricultural Uae
The streamflow regulting from showmelt during the spring
of the year is low in dissolved material, and is excellent
for 1rrlgation in all- segments of Thmusand Springs, Valley.
Sampled. well and surface waters were generally sultable for
irrigation - in the. three western segments. In Montello Valliey,
several samples had high salinity hazards (table 16). The
hot-water wells &ai.Wine Cup Ranch, 41/64-25d1, also ,yield water
with a high salinity hazard. Because of the small number of
samples and the limitations of the chemical analyses, no specific
conclusions have been drawh as to theoverall suitabillty of
water in any. segment. - Both, better-quality and. poorer-quality
watsr may occur in each BengHt :

. The: only springflow sampled was from CPlttEDan Spring s
(42/69 8b). . It.was found suitable for irrigation ‘in. I"LEELI‘d R .
“to the . three quality factors listed jn table. 16 3 e “

Suitability for DOmeaticwand Public-Supply Uae

The U s, Public. Health ber‘vica (1962) i‘ormulated drinking-
water sfandards which have been-endorsed by the American Water
Works -Association as - minimum standards: for all public water
supplies. These standards are used ag 'a basis in evalunating
- the water samples in this repart However, water not meeting
~ these standards may be suiltable to many ugebsd,  Chemical
characteristics are evaluated.only in relation ‘to-the data
l1igted, in table 16. Fluoride, iron, mangarese, arsenic, and
;nltrate whlch_are_among The important ions effecting the
suitability of water for domestic,use, were not.determined,
Bacteriological, physical, and radlological quality also. affect
‘the potabllity of water, but are not considered. If doubt
exists as to the potabillity..of the supply from a water system,
contact the Nevada Department of Health and Welfare Burean
of EnvirDhantdl Health Reno o i T TS I

Table 16 1i5t$ Water hardheaaj Whth is important to many:
‘Jomestiec water: users, The U. S5nGeolopgicals Qurvey has adopted
the fu]iowing hamﬂn@qq rat1ng* - ETR o

. veo L s X R R A
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Hardness range ‘ . .
~ {ppm) - ____Rating . Remsrks

0-60 - . :8oft . Suitable for most uses
L ‘ without soft@ning :

61-120 Moderate Usable except Sn some
SRR . industrial applications,
Softening profitable
for laﬁndries .

121-180 - - . ‘Hard’ goftpning ‘required by
: L . - : ‘Tauhdries and gome .
"other LﬁdUutPlea

% 180- - Very hard’ Sofrenlng deglrable for -
oo o - mogt purposebr ‘

By this rating, 13 of the samplea are’ very hard ' dre. hard, and -
1 iz moderately hard. Lo

Of the constituents listed in table 16, the U,5. Public
Health Service (1961, p. 7) recommends the following upper
limits: ehloride, 250 ppm (parts per miilion); sulfate, 250
ppm; and dassolved solids, 500 ppm, Specific cmnductanoe ia
a measure of dissolved-solids content. Generally, the dissolved-
solids content, in parts per miliion, is about two- thlrds the
epecitfic Lonductanee in micromhos per centimeter at 25°C °
(abbreviated ! mjorothD") ‘Therefore, samples having specific =

gond$ctanoe of more: Lhdh 750 mlcromhos exceed the recommendad
imitv. . ; . ;

No uuliaie values in table 16 exceed the 250 ppm Limit, ‘and
only one chloride value (Thousand :Springs Creek at 40/70~8d) da
excessive, However, elight of the 19 samples exceeded a mpacific
conductance of 750 micromhos. OFf the eight, six (five well waters

and one stream sample) were rollected in the Montello Crlttenden
Creek area. _ . : :

\-‘

The Wai@r of best chemical quallty%genefélly has had ‘a’™
minimam contact with the rocks and soil. Irn the hydnugeulogic
enviromnent of. the report area, the surface water flowing .in
mountaln streama and on the alluvudl apron is generally low in
dissolved-zo0lids content., In contrast, surface water that ponds
in marsh areas of Montello Valley tendﬂ to deteriorate in quality

. "'Ll'_Ea




Takle 15.—Chemircal analyses of woter faom selected sources

[Field-affien dnnlyses ¥ the U.5. Geological Survey]

: Parts ger nillion [upper tumber) : Hardoess

! H H H H :Sowe: factore affecting ¢ H
H H H ectivatents per millicn(iewer tuober) as GaCls 3 H 1 Lrrigatiom qualit}l? H H
H H H H H ifodium: H H H ! :1S5pecific: H H H : H
H H H H H t oMz} = H H iCal- reopdoc -1 H H H H L
H H Texn- s iHag-: plus : H H rodom, tHon-: ance i + Adka-i H H
:Date of = sper— i0al-: oe-:Potes—:Bicar-:Chlo-:5ul- mag- lear-2 (mlevo- :Salinityilioity: ! :
tcobiec— = Jource tztereiciussiun: givn tbonate:ride :fate :na-~ hon-: whos at: i hazard ‘hazard: BRSC H Water H
Lecatlom = tion t Trpe S0P i0Cal (M) (B3 2(HCO4Y:{C1Y ¢80, ) tnium take : 25°C) ipH ! H : Lype : Bock source
YL/ EA-206 a~20-47 Thonsaoc 5oricgs -- a2 14 17 1% 5.0 B 154 i 31} B.2 Medium Low Safe Calclum mag— —_
Creek 1.00 1,18 0,75 1,11 D4 5B mesium bicar—
: benate
—25ERR A-21-47 Well 138 41 7 135 42E ki B2 151 & 850 8.4 HKigh Low Xot Sodium Carbomate rock
245 1.3 R.05 0 E.HE DOBS 1,44 suitable bicarbomate
=54d 5=19-47 uWelj &9 54 2 17 TR i XE -] 425 B.I Mediwn Tow Safa Calefun Al kuvim
2,5 1,63 2.7 .23 D2 Do nagnes {um
bicarbomate
TOARI-EOCE. SPRENG  AREA
38/fa5-244 B=~il-B7 hall sl AT Gl 18 173 L 11 156 K3 L0838 7.8 Hedium Llow Safe Calefiun 4l1luwicm
. Z.35 097 0.0 2.7 0.4 0.2 bicarbonate
£1f65-15a8 E-30-AT Tacusand Sprirgs —- B ¥ 340 24 45 252 a 654 #.5 Hediua Low Safe Mixed —
, Ctueex 89 .14 5.1¢ 3.37 0.68  1.37 bicatrbonate
Loi5a-8d37 =E0-67 do, % 1> 2x  LET J28 &7 14 144 i 431 /.31 High Medium Hot Sodium —_
0.75 2.05 B.B3 5.385 1.3 2.44 suitable hicarbomate
43787-21% 6-i0-6Y Hock Strings 18 LG 7.8 45 2ET 15 i3 142 a 421 8.1 Hediunm Low Safe Hized —_
Creek 2,20 0.af FoRE 0 ALTR2 Q042 0,81 bicarhonate
ROCKY SUTTE ARFA
41,7~ 154 E=23-47 Hell Ea i 3.1 il 150 i 42 114 ] 173 BF Fedium Low Safe din Allireivn
1.0 G.gB 1.77 N P T
42013k #-21-67 Thoonsand Spriogs 69 i ’a 222 L) L ). & 595 B.% Medlimn  Tew Sate do, -
Creek 1.35 1,73 3,38 J.Ed LGy L.T9
-G G=21-h7 Twelve Hile 55 e 21 il 2hh 27 IT 188 @ 574 E.D Medimm Low Safe do. Al lueim
Ranch Weil 1.9 1.8 2,60 4,00 9.7 L1.60
E MURFELLI-CRLEEEMNEN CEEEK AREA
' 40.-'6;—16&5-" 4-21-f7 Gamble Ranczh 5% 51 43 15% I8 1le T30 40% B 1,290 £.3 High Low Safe Hized Alluvim
Well po. 1 4,54 3047 T.2C 626 3017 3.EE
-Lébz E-21-£7 Garale Ranch 57 an 35 11 15946 3L 713 PRl B8 833 &.1 Kigh Lo fafe do. A1 1uv e
Well po. 2 3,30 2.91 3.9¢ 3.33 Llodh 4048
=1442 -21-£7 Gmamble Ranca 549 30 92 30E L OxA3 0 298 a0 §30 8.I Bdigh Lowr Safe do. Alluvdum
Wall pa. 2 F.4% 2.46 0 3,98 Z.95 I.00 .93
\ -lac E-21-E? famkle Ranch EL) TeoIT a3 e 117 103l 98 70 835 8.2 Bigh Low Safe da. Alluvinn
' Well nc. 4 Go6F .24 .05 4436 3,30 2.14 .
-2 B-21-37 Camble Banch B4 4r 3% z 62 £5 a7 24 30 b4 8.1 Hedium Low Safe Mized Alluwium
Wwell ac. 5 .03 2.383 ¥ z.02 bicarbonate
-2 E-3iZ-aY <amblz Banch 63 L 3L 2 179 276 118 3231 #/.0 High Law Safa Kixad Alluvium
well no. € .69 2.az2 3.73
-23d 6-21-67 SZamble Racch [ 57 & ¥ 40 15 A07  &.2 Hadium Low Sale Mixad Alluvdum
Well ne. 7 2.84 1.9a 1.58 bicarbonace
&0/ 70-B44 6-2Z-57 Thoevsand Sprivgs &2 L 121 372 a 1,770 8.3 High Hedium Safs Mixed -
Creek 2.35 5.04 3.77
420 69-33 6-31-47 Critcencen: [ 8 15 15 18z 14 41 8.01 ¥edium  Low Sake Taleium Al lwrfiam
Spring 2,40 1.2% a.33 magnesium
blearboroate

1. Descriptive terms are for water applizd to good soils requircing lictle or no leaching and havirg favorakle drainsge characteristics. Factors descriked
2. Carbomate (TG31: 15 ppm, 0.560 epr. h¥ 0.5, Salinity Labowaccey Staff (L954).

a
&

Cerkocate T.9 ppo, 0025 epm,
18 opm, 0,47 epm.




becauge of concentration by-evaporation and by solution of salts
from the spill.

Az ground water flows fram the source areas to the discharge
areas, it generally increases in dissolved solids. In discharge

.areag “where water 1g evaporated-or transpired by plants, .much

of the dissolved material is -deposited in the soil or remaing

in the shallow ground water, increasing the mineral concentration
of the water. Likewise, the small amount of outflow at the Utah
State line is highly minerallized (table 16, Thousand Springs .
Creek at 40/70-8d). However, water of better quality may oceur
at greater. depth benpath some diﬁcharge ar@au.f o

Shallow ground water in the alluvium gﬁnurally haq a. Lemw
perature hear ‘the average annual air temperature of the area, .
which i%.approximately 50°F,. Water temperatures appreciably’
higher than this may indicate high geothermal gradients, rela-
tively deep watér-circulation, or faulting,:. Ground wabenr
cecurring under such conditions - ‘may reéach boiljng - The hlEhESt
temperature -measured in the. report area.was 1338°F, from Wine
Cup Ranch well 41/64-25d1 (table 19)., The-well is near a fault.

ey



THE AVAILABLE GROUND- WATFR SUPPLY . e

Jources of gupwly

The available qvound-water Supply of Thoumand Sprlngs
Valley consists of bwo interrelated. quantities: (1) the

system yield,. and -(2) -the transitional utorage regerve, which
are deiinpn and. eatlmatpd below . . .

vatem Yleld

System yield has. been defined by wOrts and Malmbex@ (1966)
a8 the maximum amount of surface and ground’ water of usable
chemical quality that can be obtained economically each year
Trom, gources -within. a. systEm for an indefinite. peridd of tilme,
Syafem yield can not be.more than the natural inflow o or -
outfilow Irom a.syztem.  Under pravtjoal conditiona of . devel-
opment, -the yield is limited to the maximum amount:of surface-
water,, ground-water, ‘and ‘water-vapor outflow that can ‘be salvaged

or diverted econmmJoally and 1egallv each year for benefJCLal -
use.. . , : :

The eftlimates of syatem yield l%sted in table 17 are based Lk
on data ligted in table 15 and the following limitations and ) -
assumptions: (1) virfually all the evapotranspiration of ground ‘
water can be salvaged by properly placed wells; (2) hall the
surface-water outflow and ground-water outilow through alluvium
can be salvaged: (3) because the mechanics and location of
ground-water outflow through carbonate rocks are not known, only
a small part of this outflow iz conaidered galvdble in the
Toano-Rock Spring area; and (4) diversions of streams and sub-
irrigation by a shallow water table in . 1967 represent salvage
of water from the systems for beneficial use, and therefore are
included, Because net pumpage in recent years may be derived
largely from storage, it iz not ineluded as a part of the
system yleld; it probably represents a depletion of the transi-
t.ional storage reserve, :

In table 17 the system yield of Thousand Springs Valley
is lesz than the sum of the yields of the hydrologic segmenta
because of intermegment flow of water. Because water [lows
befiween the segments it could be utilized in several different
segments, To determine the maximum amount of water usable 1in
each segmen{ thiszs flowing water 1z included in each estimate,
but obviously 1if all or part is utilized in owe segment, fthat
amount is no longer available iu other memnents,

5,



Talbile 17.--Estimateﬂ °yst m.chTm'
L h. bl .’?

éﬂll quantiti;s in acre- feet er year! T e

;oA .
i i A 4 RALL | iy T i W e o, S [ [

- S - vaelﬂpucnt and
C *stimaLcn . bcnc£1c1al us c,,19ﬁ7
uym+o1qg}c scﬂnenu_ R quLC“ yiolu - R (Fﬂblﬂ 15)
. e oo e D T . L.
Herrell ulllnm‘ : . . 5,800 i zgﬁcahnﬁ. )
Brugh .Creek axea - . T e

ah e 4w

- ----...u.un. -

Toano-lochk Spring.. . - A 6,400 . . 3 O““'
. arca . S PN :

-

focky Butte azca | 2,00 . . 1';09_{;

CHomtello-Crittonden. - .., - 16,000 - .. COL,060 _
Creek avea =~ . o . S T O

et e e s . o S S e e, s e et i b i
Total: for Thousand . o NN C T
“Sprinege Valley . __;- __2& { C. i D 18,006

. Incluaes the "galvage of abqut 1,060 acre~fzet per year of underiloi
- thyough earbonate rocka. g

b, Sum of above quangities-
- - - . . . ) ) _ o
" - '
N " T L
' LIS o
- s
- 1
- \ ‘v A s -
L
0 v, ] - .
- e . A3
H .t 4t
T
' = . ! E TFT
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Transitional Storage Reserve

- Transitional storage reserve hasg been defined by Worta
(L96T7). aa the quahtity of water-in -Btorage~ im a particular
_graunduwater reservoir that can be extracted and benefilciszlly

sed duaring the transition period hetween ratural equililbrium
oondlbiona and hew equilibrium conditions under the peremnial—
yield..(also system-yiezld) .concept of water dévelppment. In
the arid. environment of the (Great Basin, the transitional
storage .reserve of such a reservoir is the amount of stored
water available for withdrawal by pumping during the non-
equilibrium period of development, or period of lowering water
levels. Therefore, trangitional storage reserve is a specific
. part of the tokal ground-water resource that can be taken from
storage; 1t is waber that is-available in addition to the system
vield, but on.a ‘once-only basils,

Most pertinent is the fact that no ground-water source.
can be developed without causing storage depletion. -The
magnitiude of depletion varies directly with distance of develop-
ment -from any recharge and discharge boundarles in the ground-’
water system., Thousand Springs Valley has well-defined recharge

boundaries where Thousand Springs Creek has pevennlal flow and L
wheré springe and seeps recharge thervalley-rfill reservoir. An -
area of evapobtranspiration is an example of a well-défined dis- .
charg@ houndary, : :

o compute the transitional storage reserve of the hydrologic
segmenis, several assumptions are made: (1) wells would be :
strategieally situated in, near, and around areas of natural
dlscharge so that these natural losses (subsurface and surface
outflow and evapotranspiration losses ) could be reduced or
etopped with a winimam of water-level drawdown in pumped wells;
(2) a perennial water level 50 feet below land surface would
curtall virtually all evapotranspiration. Losses {rom ground
water and substantially reduce surface-water and ground-water
outflow; (3) over the long term, pumping would cause a moderately
uniform depletlion of stoxage throuqhout most of the valley f1l11
(extluding sewi-isolséted tributary areas); (4) specific yield
ol the'valley £ill is 10 percent; (5) water levels are within
the range of economic pmmping 1ift I'or the intended use; (6)
development would have little or no effect on water tOPEd in .
adjacent valleys or hydrologic segments; and (7) water is of
suitable chemical quaiity for the intended uge,

- Table 18 presentas the,preliminary estimatea of transgitional -
-atorage reserve of Thousand Springs Valley, based on the above .
agsumptions. For each u@&mentj the estimated storage depletion . ..
15 the produvt of the areca beuneafls whicl ﬂpp1(?3oﬂ can be oxpeotcd .

I,
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‘genéral coricepts apply to systém yleld, provided: that most of

”Yleld in-accordance with the general intent of Nevada water law,

be deplpted at a more vapid rate than the exauple given., The

e stcragP regerve for any pPlErFPd pumpwnp vate 1 excess of

£0 oceur, the average thickness ofl saburdted valley flll to .be
dewatered, and the speclfic yield '

© ' The manner in which ransitional storage reserve augments
perennial yield has been described by Worts (1967). The same

1t ig.developed by pumping, and the relation 1is shmwn in 1ts
ajmplest Form by the follow1ng equation

o Trandjtlonal storage resarve . Syﬁfémfyiéiﬂ

in which @ 1s the selected or:desired rate of diversion (Targely-
ground-water pumpﬁng) in acre-feet per year, .and t is the time,
in years., .to exhaust the storage reserve. Thia ba31c equation.
of course, could be modified to zllow .for changing rates of
storage ﬁepl@tzon and salvage of natural discharge. - The eguation,-

hOWEVEP; is nDL valid for pumping Tates less than the system
yield.

CPitTPnden Creek area, ag an example (transitional storage
serve, 600,000 acre-feet, table 18; system yield 16;000 .acre-
feet “table 17) and using a dLVEFulDH rate (Q) egual to system

the time () to deplete the transitional .storage peserve 1s : .
computed to be about 75 years. This assumes that the .diversions
would bp almost wholly by pumplﬂg '

At thg ‘end of thdt time, th txanslflonal s%orage Pecerve
would be exhausted, subject to ‘the- assumpbions given in the

preceding section. What is not shown-by the example is that in =~

the first year virtually all the pumpage would be derived from
storage, and very little, if any, would be derived by salvage
of natural discharge, on the other hand, during the last year

-0f the period, neariy all the pumpage would be derived from salvage = -

of naftural discharge and- V1Ptua11y norne from the storage peserve‘ .

Durihg the perlod of depletion the ground-watET Flow net )
would be substantially modified. The-recharge that originally
Tlowed to areas of natural discharge woqu u]tlmeFlY flow
dlrectly to pumplng wells,

To meet the needs of an emergency or other special purpose
redquiring gronud-water puwpage in excess of the gystem yield Tor
specific periods of time, the Lransitional atoragﬁ reserve would

above ‘équation can be. us ed to cowpube thHe time reguired to exhaust

4.
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Uging the abovp equation and the aﬂtlmates for the Montello-_“



e

system yleld. However, once.tle trshsitional storage reserve
was exhausted, the pumping rate should be reduced to system yield
as sooh:theveafter as poszsible, Pumpage in- excess of sysfem .

yield after exhaustion:of the- tran 1tlonal:storage reserve, -would
result in an overdraft,:and pumping lifts would:.continue. to

incredse- and” stored water,would “continue to be depleted until.

some uhdealred result occurred

50.



FUTUHE SUPPLY :w,-;i

Future water aevelopment will prcbably occur on the ilood
plains of the principal creeks. -Becauseimost ‘surface water is
presently .utilized, additional 13?%6*90319 development. will - -
requiré-donstructian of wells.: In-order:to.galvage -evapotranss ..
plration in phreatophyte areas and some surface-water.and sub- . .-
surface outllow, welld -would have to be drilled in or near the
areas where discharge occurs. Oround-water levels would have
- to be lowered subatantially (50 feet as shown in table 18) to
eliminate water loza by phreatophytes or to reduce the outflow.
Dewatering of alluvium beneath channels of perennial streams
would cause greater infiltration from the streams to the water
table, This in turn would have the effect of reducing stream-
flow in areas near ‘and downstream from well fields. As a result,
ground-water development on the flood plains of the principal
ereeka should be in conjunetion with local surface-water devel-
opment. -During years of large runoff, surface water might be
the principal source of water. Durlng drier years, wells could
be pumped to meet the same needs. If wells were pumped most
vears and at high, continuous rates, downstream segments would
be dﬂprlved ol some streamflow that now reaches. tho e areas.

Few 13?59 —capacity wells have been drilled in the report
area, Accordingly, the possibliity of obtaining high-yield wells
throughout the area 1s speculative. Variation 1n- the success of
developing large ground-water supplies probably will be found
within each segment and between segments. Because of this
uncertainty, test drilling probably should precede any attempt
to obtain .a large supply. Most wells sampled in Montello Valley
vielded podr- qualjty water for irrigation, and any test-drlilling
program there should include chemical tests to evaluate water
quality. Considering the nature of the outflow from each segment,
most of this water probably would he qqlvagpd by pump?ﬂg in
Monfello Valley,

PN




NUMBERING SYSTEM FDRHHYDHOLOGIC SITES

The numbering aystem for hydrologic -sites in’ this .report is
based on the rectangulasr subdivision of the -public lands, refer<
enced to the Mount Diablc base line 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 east of the meridian; the third unit, separated from the
second by a dash, desighates the section number, The sectlon
number is followed by a letter that indlcates the quarter section,
the letters a, b, ¢, and d designate thée northeast, northwest,
gouthwest, and southeast quarters, reapectively For example,
well 38/65-2lc 1s in the SWi sec. 24, T. 38.N., R, 65 E., Mount
Diablo base line and wmeridian, ‘

Because of the l}limitation of space, wells and springs are
ldentifled on plate 1 only by the section number and quarter
section letter. Township and range numbers are shown along the
marging and apply only to the Nevada part of the area.

B2,



;HYDROLOGIC DATAu"';QJ:J‘

. The following twa,taﬁles-containlwell,daﬁa. . Table 19

1s & selection of well-data.for 45 wells which are generally , .. -
representative of the pearly 100 wells. that. have been drilled

in: the wvalley, --Table. 20 lists drillers!' Jdogs for a few of
thege wells, . oo o - T - . .

i

- R .
B . ; - ~

'531:

At

BN
P
TR

- el



#S

e -

Table 10,-—Selectad well records

"3, stock:
_.State log number:

I,

1rrlgat10n D, -domestic -H, heating.
Log number in the files of the State Engineer

R

Lnﬂd—

3~ Z2-05

- Tield Uater“level C
_ (gpm) and surface _ measurement  State ..
Location ... . , ] Year Depth Dhameter drawdown altitude Depth e, leg e
nusbor | Owmer or name drilled (feet) (inchas) Use {fcet) (feet) {feet} Date.. number  Remaiks
S 3767122 0 - == o 8 3 ~-f-— 5,825 244,04 6-22-37 --  Windmill -
38/65-24c Johnson Ranch 1948 245 5 S 12/~ 6,800 18D 90 -85 - 639 L0 il
239/65~30c Mitcuy Ranch 1365 90 ¢ 8 43 6,150 29 6-22-65 5575 7
39/67-152 Lawrence &'Stegall 1964 203 6 g ——f~-  B.450 88  4-17-64-7945 Lo
. "7 &L Ranches. Inc. . : Ny . . oo :
38/63-1c do. 984 200 3 '3 -<f-—- 5,100 155 6-20-64 7944 .
-10h do. LO04 501 G S -=f—-~ 5,404 390 fi~ B-Gh TOL3
Vi Lgad v de. 1364 555 6 5 c=f~= 5,300 456 &-13-66 7942 R LoaT
40}64-4b Brush Creek!'well =~ e == s ~=f-= 5,700 - 33.55 ‘6-20-67 - Windmill
. ~24c¢ Wine Cup Ramch - £50 g S —=f-—  6.000 24,24 "6-19-67 2L Windmill
40065224 Toano well 1 co - & .8 e fee 559D 97.67 §-20-=67 -- Windmill
anfa? 34 canble-Ranch 1963 60C t ] 10/-— 5,900 432 11-26-63 7591 Lo® i
o o ‘ L 435,36 " §-21-67 0 . e
,&ans—z5a' do. 1242 450 13 1 ——f-- 5,100 _338.75 11-15-62°7094 . Insufficient
L e _ . : N | _ v S yield
&ﬁfﬂB—loa Corde. well 1 - J— 24 - 1 700/ 4,850 - T .7
- £16b1 do. 2 _ Lo e I 300/—— 4,850 O —- Lt
tT <1627 de.. =3 .1055 58 20 1 00G/—. 4,850 9 6-28-36 3461
-l3c- do. A 1956 210 16 I 3,200/~ 4,850 - 6 &~23 56 3414
~22b.-  do, 5 = e e SR 10 7 A 4 830 —— R
-L22¢ © “de. 5 1958 - 350 15 I 1,000/ 4.830 .5 11- 15 156 3563
~L23d " dos 7o, 1955 .27 .16 I 1,100/ &.820 8] 11-29-55 3358

' 41!63 10¢ Undom, Pac1f1c R.E. TE 52 6 D 20 -~ e “3.96 6-28-50 -

. 41/64+20a Wine Cup Ranch 1947 1?0 © B D T 48f-=7 "B 850 230 1¢f15—a2.s431 S e
-25d1°  do. 1047 it JEPRES: 1 oo 50 - - 30 10-17-47 292 Mot water
-25d2  dov 1947 59 8 H. . 100/— e 10 -+ <10-21-47 233 Hot water

T Tew§d3 ede. oo L. 1947 137 @ D. 454 - . - —- . 11- 847 2oa4
- =28b. | do. well G 1947 2037 1277 I g00/= " 5,600- 8 -12-11-47-324. . ... .
-3d ' do, T ¥ 1965 201 10 I 03/72 5,550 14 8374



'G5

;liiable ig;-jﬁbgtinged

e o

“ e Ylnla " Land-- Nater level_‘_l
Tl - {gpm} and surface meg surement State N ST
Lgcat]_g‘l ) Year  Depth Diameter - drawdown altitude Depth . " 1sg _ :_.}-,_f
-m'uber\.,‘. ' meer s34 naine arllled (feet) ..La_nches} DUse  {(feet) . . (feet) _(feet) Date pumber  Remarks _
&1f64—35b'wlne Cup Ranch well 5 1Q65_ 199 16 . T 400/166 - g 11-24-6578760 ,
1/56~12¢ ‘Gamble Ranch 1955, 155 8 5 Ziij-- 6420 100, 57 6-20-67 2876 Winduill
~24¢-Wine Cup Ranch 1955 192, 6 5 5f-- 5 000 32 2-18~55 2879  Windmill
N E . - : : _— © 0 23.23  5-20-87 :
41/69-8c ™ Gamble Ranches, Inc. 1956 56 6 T ——f - 30 0-13-56 3531
-20a° 4, do. < 1956 116 f D =2efee = 2 §-16~56 3543
' Ti25¢ -GembleiRanch- 1964 A1rL 6 S, 10/~ 000 310 1- 9-64 7694
4?;55~2@a Wine Cup Ranch 1452 450 & 5 ~=fs- 5,706 310 7-18=58 4257 Wlndmlll
: o . e . _ 4 . 295.76 6-19-67
&?136 sa . do. 1955 235 5 g e - 265 ' §-19-5513153¢ Hindmills -
éEIGS-Sa GamblerRanches, Inc. 1935 233 6 s Zfee 5,900 167 11- §-55%3332 _
"% —26b Eighteen.idile Ranch 1855 o5 5 8,0  ——f=- 5,100° 46 1% 7-55 3331 Windmill
e R : : ' - Sl A2.3% 62214670 IR
¥ . i-35a Twelvd iile Ranch 1957 320 20 I 700/ - 23 | 4-25-57-3774 A
43/66-3¢ #Wine Cup Ranch 1565 G40 —-— 5 4{;;3(] 5 833 235 Yo 13"65 8650 s S
- -1sd do. . 1955 425 6 S - ~r 21z 's 21= 53 4739? First water -
L . o : o o Lo at 260 ft,
. =25d Eccles: Ranchis - - 28 60’ B’ R ~— 10-29 ?~2G+50f EAA '
Tt front poreh well o . ) _ . i 12.73  &-20-:7 .. R
a3£ﬁ?-¢b-ieaabla Ranchs 1955 264 3 § . -—f—- 5,557 190° 10% B-557 3333 First water
S e S K i . e Lo ST LR L ar 190 ft.
- —1?a* do, 1955 220 5. ) “-f+— 5,491 . 152  10-12-55 3329 First water
ST et e e e ; e R &t LTI e,
4$f68 Te "elans Gulch well-. 18395 ° 301~ 6 & (RS4RI 75 _gno T2ERTI0-21239 ‘2657;“F1rst~wate5~
' ' ; ' Hm me L 285-'11 ? 12 65 - at 296 fe.
.- S el T s - El . windmill
-~23¢-Gamble-Ranch. ... ... 1964 . 950.. 6 s e ;200 51m.;7;,4 22 64 7653 ' '
45/67-36b Bureau of Land - 350 -— 8 15;-- S5UB00 T 228 v meTs s oot s cn e wlis
Management- i . Lo Ty e

" N —," B
.J. B A R




logs of wells

. Table 20,-=Selected drillers’

[Chief aguifer indicatediby i st;rl

56.

Thigl- - Thick-
ness  nNepth LT . .‘ness Ulepth
Material (feet) (fzet) Material (feet) -(feet) .
38/65-24¢ 41/69-6¢ ' o
Gravel, boulders, and Clay, ‘brown - 12 12 .
yellow clay 72 72 Clay, tan, . and rock 223 235
Bhale, gray, sandy 28 100  #Gravél, fine 6 41
Shale, brown, sandy 95 195 Gravél .and ¢lay 13- .- 54"
shale, gray, sandy 10 205 Limestone, "gray 2 587
*Lime, coarse, sandy 19 224 G . .
“Sand, browm 21 245 AL/69-25¢ .
: N Sand and gravel 60 B0
‘égléﬁi;uﬂl Sandstone, green and browm 219 279,
Clay and gravel 45 45 Clay,'white 22 .. 301
Gravel 7 52 Sandstone, gray ©oLth 250 326 0
Clay and gravel 04 146  *Bandstone, brown 42 363
- Rock 1 147 Clay, white 33 401
. Clay and gravel 14 165
Rock and gravel in layere 170 335 42/68-29b
#Clay and gravel 166 501 Gravel 22 22
. Sandstone 27 49
3 ’ ;,_H. .z.l'.c.!../né-?—.—?'.,d_ #Gravel 47 96
‘ Seil 2 2 P
! A/ o ra
i’ Gravel 32 34 ..téﬁi.é;?,._
: Clay, red, and sand 38 72 Clay, browm a5 35
Sandstone 35 107  #*Sand, gray, and fine gravel z- 37
Clay, red 38 145  *Gravel, medium 33 70
Sandstene 473 193 #*%and and fine gravel 22 92
Clay, red, and =and 72 265 *#Gravel, coarse 7 99
*Sandstone 250 515 Limestone c¢hips and gravel 18 117
Clay and gravel 55 270 Rock, broken, with clay’
Clay, red an 60 5 @ams : 46 163
' - Rock, black \ 107 270
& - »
*JJELLJHE% Rock, blaek, with clay
Clay, vellow 23 23 Sedms 50 320
*Gravel and clay mixed 7 30 . .
Clay 17 47 hfee3c E
Gravel 5 52 Shale 60 60
Gravel and clay mixed 32 134 Clay, yellow 175 235
Gravel 10 144 Clay, gray - .37 272
Gravel and clay 35 179 #(Clay, black 73 345
: \ 3 r £
41/67-15d Shale, black ;9J 640
Soil 3 3
-Sands tone 3 i
Gravel & 10
Lot kSandsrone 475 £05
4 \ Sand and gravel 9 404
b Limestone 1 495
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Table 20.——Continued. - 0.0

. ST e S e B o _‘;,:—"' ik
Thick- . ‘ oo ‘

L " “ness  Depth
Material {feat) {feet)

Clay., sand, and gravel 162 7 162
Clay  .: 40 202 ' ‘ C
Clay and gravel . -220 . 422 S BRI P
Clay = o - ‘ 2. . 5l4- - S o P
Sandstoné - 29 543 . _ : SRS : o .
Clay - - . 6L - €04 C ‘ L v
Sandstong 177 621 - o emeloe L Cpe e e
Clay . ‘ 74 - 695 : C ey e
Sandstome . 116- . 805 -~ :
Clay . ... 10 .815
Sandetoné 5 - B20. -
*Clay andisandstone S -130 - 950
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- UIST.-OF: PREVIOUSLY PUBLISHED REPORTS: IN THIS 'SERIES.

Report Report
_No, Valley No.. _Valley
-1 Newark (out of print) 28 8mith Creek and Ione. -
2 Pine (out of print 29" @rass: (near Winnemucca)¢
3 Long (out of print , 30 Monitor; 'Antelope, Kobeh
4 Pine Forest (out of print) 31 Upper Reese.
5 Imlay area {out of print) 32 Lovelock: '
& Diamond (out of print) 33 S8prihg (near Ely) -
7 Desert (out of print)
8 1Independence .34  8nake
9 Cabbs Hamlin
10 Sarcobvatus and Oasis Antelope
11 Hualapai Flat Pleasant ~
12 - Ralston and Stonecabin Ferguson Desert -
13 Cave (out of print)
14 ; Amargosa 35 Huntington
15 Long Surprise Dixle Flat
Masgacre Lake Coleman Wwhitesage Flat (out of print)
Mosguito Guano 36 Eldorado - Piute Valley
Boulder : (Nevada and Californisg
16 Dry Lake and Delamar 37 Grass and Carico Lake
17 Duck Lake (Lander and Eureka Lounties)
18 Garden and Cosl 38 Hot Creel
19 Middle Reese and Antelope Littie Smok¥ .-
20 Black Rock Desert Little Fish Lake
Granite Basin 39 FRagle (Ormsby County)
High Rock Lake 40 Walker Lake
Summnit Lalke Rawhide Flats
21 Pahranagat and Pahroe Whiskey Flat
22 Pueblo ©  Continental Lake Ly Washoe Valley
Virgin Gridley Lake 42  Steptoe Valley
23 Dixie Stingaree 43 Honey Lake Warm Springs
: Feirview ©Pleasant Newcombk Lake Copld Spring .
Eastgate Jersey bry Lemmnor! R
Cowkiek Red Rock Spanish Springs
2l Take Bedell Filat Sun
25 Coyote CSpring Antelope
Kane 3pring 4L Hdmoke Creek Desert
Muddy River Springs San Emidio Desert
26 Fawards COreek Pilgrim ¥Flat
27 Lower Meadow Pattercon Painters Flat
Spring. (uear: Pauaca) Skedaddle Creek
Panaca - Eagle Dry (near Sand Pass)
Clover Dry Bano
60,

e . L



LIST OF PREVIOUSLY PUBLISHED. REPORTS IN"THIS SERIES <= continued.

Report o : o .
No. __ Valley . - e

0 45 Clayton ‘Stonewall Flat

w1 Alkali Sprin Oriental Wash

: - Lida - . Grapevine Canyon

‘ 46 - Mesguite Jean. Lake ‘ L

! Ivanpah: -, Hidden . - :

';.;*;!"

. . v -

. 61, )
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UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

STATE OF NEVADA

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

114° 30

114° 15*

Noncarbonate roclks

Consolidated; granite and rellated intrusive
igneous rocks, and volcanic flows and tuffs.

Not considered an economic source of water.

Phreatophytes and irrigated land

Wet Meadow
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Mostly greasewood, rabbitbrush,
and saltgrass

Base from U.S, Geological Survey  1:250,0000 Serles: Elko 1958
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EXPLANATION T
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g © Younger alluviumi =
£ ©| Unconsolidated deposits, mainly sand -
= and gravel of high permeability, 19
r ——— 2 114° 45
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- § Older alluvium E E 31.7
82 | Unconsolidated deposits, mainly sand < BG4 E, N.
= silt and gravel of moderate to E <4
low permeability. Includes the e
Humboldt Formation
> Drainage divide
= < EA = phcsamme i b 114° 00’
= Contact
Carbonate rocks @
Consolidated; Chiefly limesitone . Locally 0. Fault
transmits large quantitiess of water
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Highest recognized
Pleistocene lake level

TO WENDOVER

114° 30°
1142 18°
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Well and number R. 66 E. R. 67 E.

R. 68 E. R. 69 E.

18d

Spring and number

‘6

Streamflow measuring
site and number

S

Dam

Hydrology by F. E. Rush, 1867; Geology
adapted from Granger and others (1957)

PLATE 1.—GENERALIZED HYDROGEOLOGY OF THOUSAND SPRINGS VALLEY, ELKO COUNTY, NEVADA






