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FOREWORD

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

and Natural Resources in cooperation with the U.3, Geologlcal
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 valleys.

The reconnaissance surveys make avallable pertinent
information of great and immediate value to many State and
) Federal agencies, the State cooperating agency, and the public.
% As development takes place in any area, demands for more
' . detailed information will arise, and studles to supply such
. information will be undertaken., In the meantime, these
- - reconnalssance studies are timely and adequately meet the
: immediate needs for information on the water resources of the
areas covered by the reports.

“Roland D. Westergard
State Engineer

Diviaion of Water
June 1968 Resources
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WAThH RE;OUROES APPRATSAL OF THOUEAND SPRINGS VALLEY
ETXKO COUNTY, NEVADA

By !F. Eugene [Rush

SUMMARY
Sparaely populated Thousand Springs Vallay is in northeastern

Navada and has an area of about 1,440 aquare milles urTha‘valley

is divided into four hydrologic Segments, through’ which Thousand

- Springs. Creek flows, Carbohate rocka, which are abundant through-

out the report area, and alluvium may transmit between aegments
subs tantial parts of the valley's water resources. : b

o ,Agriaulture, othar than grazing, 1is 11m1tad to the milauwide
floed plain of Thousand 2prings Creek, where hay and pasture- 1and
are’ irrigated. OSampled well and surface watérs were genarally
chemically.suitable for irrigation in the three wéstern aegmanta,,a

but samples collected in Mofitello Valley weré more hlghly minaralh a
ized

B F

Tabla 1 summarlzes mosat of the estimated hvdrolagic quantitiea .

‘foﬁ the area. Not included in table 1 are the estlmates of inter-

segment flow of ground and surface water and-the recharge from -
precipitation in the Nevada part of Grouse Creek Valley (700 ‘acre-
feet per yaar)-—tha mountaanou area.bétween Thousand Springs
Valley and the Utah border yay ST CLE e T T
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INTRODUCTION.

Purpose and Scope of the Study

Ground-water development in Nevada has increased substan-

~ %ially 1in recent years. Part of this increase is due to the

cultivation of new land, and to an inerease inpopulation. The
increasing interest in ground-water development has created a .
gubatantial 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 geries of reconnalssance gtudies of the ground-water resources
of Nevada. Subseguently, the studies were broadened to ineclude
pertinent streamflow and water-quality data, These studies are
being made by the U.8. Geological Survey in cooperation with

the Nevada Department of Conservation and Natural Resources.
This 1s the 47th report prepared as part of the reconnaissance
series (fig. 1). ' : : '

Objectives of this reconnaissance are to (1) describve the

hydrologic environment, (2). appraise the source, occurrence,
movement, and chemical quality of water in the area,. (3) estimate
average annual recharge to and dlscharge from the ground-water

reservoir, (4). provide a preliminary estimate of .system yield

and tranasitional storage reserve; and (%) estimate present and

evaluate potential water developwent 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,

I Location and General Features

Thousand Springs Valley 1s in northeastern Nevada (fig. 1),
northeast of the town of Wells, in Elko County, and is approxi=zi
mately enclosed by lat 41°00! and U2°00' N., long 114°00' and

- 11%°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 subareas are
called, for the purposes of thils report, from west to east:

51; Herrell Siding .area, (2) Brush Creek Valley, (3) Toano Draw,

4} Roek 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
subareas.,’ In turn, are¢.grouped into four major hydrologlc segments
or areas: (1) Herrell Siding-Brush Creek area, (2) Toano-Rock

_ Spring area, (3) Rocky Butte area, and (4) Montello-Crittenden

3.



50 25 0 25 50 Milea
i

Argus described in
previous reports of

the Water Resources
Reconnaisaance Serles

X R
ateteteteete 0t
ettt

XK

L)
[Sadalelelel et

Area described
in thie repprt

= ———

Figure 1.—Index map showing areas in Mevada described in previous reports of the Water Resources
Reconnaissance Series and the area described in this report




1w

Ay

T

114" W'

onjant

wa — Thausand Springs
Tradmg Foot

at g

-

A1* ar

Paguop

{4 40’

MEYwADA
S

ta
oy
N
,-' = Montallo

\\ Tegama M
Slta g

n
Wealher Statign

Ganaralizad diraction of
ground-waler flow; quastion
mark whare uncartaln

.

Alluviom

Consolidatad

Contact

EXPLANATION

Number _Subarea
1 Harrall Siding Area
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Figura 2..=Locatian of hydrologic segmenis, ganaralized: ground-water flow, and nearky woathe stalions




Creek area. The. hydrolog;c- significance of each segment of
the dvainage system ls conmidered ueparat 1y.

The patﬁmatedpmpulatlon ot Thousand Springs Valley is
about EOO Montello, with :about .150 people, 18 .the only
town ., Economic acL1V1ty 1n the -arga is malnly ranching
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" HYDROLOGIC BNVIRONMENT ©* ** -

Ph151ographv and Drainage

Thousand Springs Valley lies w1th1n the Gr@at Bauin near
its northernh margin. Four north-trending mountain ridges, as-
shown on plate 1, divide the report avea into seven small aub-
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 Unites. and Structural Features

- The geologle units ghown 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 Granger and others (1957), on aerial photograph interpreta-
ticn, and on field checking at widely scattered peints.

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

Carhonate rocka are of Paleozoic age, rangiﬁg 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 Nevarda, the carbonate rocks convey lntervalley
%Pouﬂﬁ—water flow and supply water to large springs.

Much of the northern part of the HD Rarigé and parts of the
Gooze-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, granodlorite, 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, L1
QE¢CPib& the anetrqtjon of carbgnate rogkq mostly limestone.

7.
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&1x refer to sandatone: the remainder describe variou¢ types
of "rock." Only one of the wells (39/68-lc; pll 1) is more
than a mile or {wo 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. All consolidated rocks, because of their topographic

position as mountains and because ol theilr unknown depth and
distribution beneath the valley fill, presently are rot ¢on-
sidered an economic source of water, except where ground water
dis chargea from them ag springs.

Older alluvium is debris derlved from adjacent mountalnq
duxlng L@hozoic time. It iz of two types:.: .
© (1) - Tertiary lake deposits of clay, silt, sand, and
‘gravel., They include poorly s sorted, -moderately to: poorly
ne- consolidated beds of 11mes?one and’ shale fragments,: forming
conglomerate and fanglomerate ot moderate .to, low permeahll-
. ity. The unit includes the- Humboldt For’matlon (Sharp,
. 1939) and associated strata of Miocene and Pliocene age.
(2) Unconsolidategd and poorly eonﬂolidafed gilt,
- sand, and gravel underlying alluvial fans and valley lOW“
jlands These deposits are generally ymunger than the
- Tertiary lake deposits’ degeribed above. and CDDtathSDmP
' reworked rock fragments derived by erosion mainly from
.older lake deposits., They are moderately permeable

- The younger alluvium, which iS a thin ledeplalﬂ deposit’
along the principal dralnaﬁewayu, is mainly moderately well~
sorted, unconsolidated sand and gravel of Quaternary: age, and
has moderafm to high permeability. This material is a good
source of ground water where it has:accumulated to. a:thickness
of' several tens of feet and is saturated. The younger alluvium
ig derived principally from the erosion and reworking of older
aligvium,

The older and younger alluvium together -constitute the
valley-f1ll reservoir, the prindipal source of well water,

- Many faults eut the consolidated rocks and alluvium in
Thousand Springs Valley Moast of the faults shown.on plate 1
are marg1nal fo the mountalins, arid they generally have . a north-
trending orientation parallel to bthe maJur structural trands of
the area., Two prominent fault groups are shown: One on the
eastern flank of HD Range and the other on fh@ eagtern flank
OP the Gamble Range . D . : K

I‘Ij
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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 tempepfatures and.cool nights. Little precipitation

occurs in the summer, except. for Occasional thunderstorms

- Precipitation data have been recorded at seven stations . .
in or near the project area and are summarlzed An~ 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 in operation for ag much as 20 years)
therefore, no general long-term variations can be identified,
However, data for.stations at Montello .and wWells, which have
long-term records, indicate that above-nérimal precipitation
occurred during the periods 1903-T7, 1943-49, and 1960-65, and
droughts occurred in the periods 1@?7*83 and 1910 35

Seagonal variations in precipltation have been great at
Grouse Creek but less at Wells and Montello, as shown® in figure-
3. The average preaipitatlon at Wells and. Muntello during July .
through September was aimilar in total amount Both gstations are’
on valley flcors.

For the report area, the average grow1ng ¢eason, based omn’-

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

for Montello .18 117 days;. the freported average’ growing season.’
at ‘Tecomai.isg 97 days. .Variations: of as much as 30 .to 50.days

can be ariticipated from year to year, .as suggested by.data. in
table 3.

10,
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loaation"'nL mﬂﬂt of these stations. ' . o LR
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Z. _ Beatlon was 7 miles northeast ag Tecbma (alritude, 4,012 fect) from 1077
Cto 1921, o '

a-c¢. Based. on long-tern recoxds for Hontello and Wells, recorded precipitation
" for these stations is larger than would be eupeccted. for the.long term.
Long~term averapge probatly would Le less byr :
(a) ehout 15 pewvcent, (b) abou:t 20 percent, (o) about 35 percent.
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PRECIPITATION, IN INCHES
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. ThjEm s (190

VALLEY-FILL RESERVOIRS

lenéral Featureg

The older and younger alluvium of the four hydrologic

-segments form valley-fill reservoirs, that contailn the princi-
pal ground-water supply. The greatest thickness of alluvium
encountered in well drilling was 600 feet. in well 40/67-34.

No consolidated rocks were encountered in-this well; therefore,
the maximmw thicknegs of alluvium at this ‘Bite is not known.
Fourteen other drillers! lﬂgs indicate an alluvial. thickness
of 400 feet or more; these wells are scattered and in no
segment do they penetrate the entire tthkﬂ@ES of allaviom,

External hydraulic bmundariea of the. reservairs are
formed. by the conszolidated rocks (pl. 1);,211 of which are
permeable to varying degrees. The carbonate rocks may contribute
recharge to the valley-fill reservoirs; locally thése 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 across alluv1al areas,

The principal internal hydraulie boundarles are the iaults -

cutting the valley-fill reservoirs and subsurface 11thologlc , ‘ _
changes, such as from unconsolidated to m@miconsolldated valley .
£ilil, BSome faults are shown -on plate 1. Many morée probably
are present but have not bheen identlfled The effectiveness of

the boundaries cannot be evaluated until wmuch additional infor-
mation is available or unfll substantial ground -water develop-
ment has occurred, ;

: 'The tfansmlsslbilitiea of the valley -f111 resérvoirs in .
Thousand Springs Valley hdve not been determined directly.
However, a few widely scattered large-diameter wells, rchPtEdly
“have pecific capacifties ranging from 3 to about 200 gpm
(zallons per minute) per foot of drawdawnyhaa determined from
drillers' records (table 20). These values suggest coefficienta
of transmissibility ranging from less than 10,000 to more than
200,000 gbd égallons per day) per foot, based on a form of

) formula. The large appcjflcucap301ty values for
'wells in Montello Valley indicate large coefficients of trang-
missibility; for example, data ‘for. wells 40/69-16¢ and ”0/69 23d
Indicate values of about °00 Q00 end per foot. -

Most of the drillers' well records 1nd;0atc that the main

- aguifers bLeneath the flood plain of Thouszand- Sprlﬂg“ Creek are
_gpnerally within 150 feet of the surface, even ‘though mogst of
the wells are more ’lhcm 200 feet deep and wmany are in the 300~ to
£00-foot range.

-“.ﬁl “l
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the- qubaurface.. i R mm%?

'Thousand Springa Creek, prlnﬂdpally in Montella Valle FlDW -
througiy, oarbonate 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 wouldsdrain,. Therpeclfic yield,.aa" estlmated

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

1 : ] o - | ‘-.q

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

-.’.-j-e B

Ground water flaws from areasxoi recharge to areau of
dlscharge.,; "In.each.segment. of Thousand - <Springs: Valley, the
ground water in general flows-from:the mountdind-and upland
alluvial areas (fig. 2), which are the principal recharge areas,
toward the flood plain of Thousand: Springs Creek, where much
of it 1is discharged by phreatophiVtés. " Beneath. the - flood plain,.

-ground water flows in the direction of -surface drainage, and

gome of the water flows from one segment to the next. The
guantity of ground water that flows through alluvium in consoli-
dated~rock narrows cennectlng the segments depends on width,
transmissibility of the: alluvial matertali, and the. hydraullc
gradient:. .At.the narrows near-Wine .Cup: and Eccles Ranches and -
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 returns Lo

[

Locally, carbonate Pocka 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 oz, rises along the flood plratin.of | -

“Water Budgef‘“ .

It
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A INFLOW TO THT VALLFY PILL RESERVOIRS -
‘ . , o
. lnflow to the\valley fill PFEEPVOLTQ ia L$tima¢ed by
reconnaissance techniques:developed, by the Geological Survey

“in cooperation with the Nevacda Department of Conservation and

Natural Resources. The components of inflow to the valley-fill
reservoivrs, surface-water runoff and sfreamflow and ground -
water underflow. through alluvium.and carbonate .rocks, arev - v
summarized in.table 15, which shows” ‘that sthe eatimatea dVerage
total ihilDW Ia: 35 OGO acre-feet: per year. e . TR

\.I"u

~

gurface Watnr T

L

S ‘E)y 'D O MDDI‘E ‘ .; \_ C : ,"1‘_‘ .

. ! SR A Run@f‘f‘ 7.;‘-::1 L R o
ae ” S R .
During. Apr‘:i"l,\ May, fnd- June fapid snawmplr ang: spring rains
produce maximum.seascnals utroamilow.‘,Duvlng ‘such-periods, leW
oceurs in most of (the larger siream.channels, . During drien:
periods, Tlow.in Thousand Springs: CPEek‘commanly ig+-limited- LO‘
(1) the ared .west of Five Mile Draw, (2) .in the narrowswsouth-~ .
east of FEccles Ranch, (3) betiween Twenty -One -Milerand-Eighteen. .. . -
Mile .Ranchesyand (4} -southeast: of Warm-=Springs in T:. 40'Ns, Re. . = )
69 and 70 E. Perennial flow occurs from springs inwthe southern’ .
part of .. 40 N., R. 64 E., to Brush Creék, from Rock Spring to
Rock Sp?lﬂg Greek, and from Prlttenden : pring t0 Criftenden ;
Creel (tubles 5 and 6)Y) The leagt ‘aniount of streamflow genéfally
is dur1ﬂ5 Augqst September and October :
. qtreamflow oi Thous and upringu_Creek at” s:re 43/67 31d o
(pl. ﬂlg wag gaged. during.1911-13 ' (U.5 GEOIDETQEl Survey,’ 1960
P. 260 -These d&td are sumharized jn table 7. The dssociated.
cuxrent-m@%er measufement at bhls\ﬁtation for the :same DEPlOd

are Tigted in iable 5, Jogether with more recent streamflow data.

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

The volume of runoff that reaches the lowlqnds cannot he
computed by the usual wethods because of the minpimum 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 he made for the effects of geolopy, vegetatiorn, and land
slope by Wie of miscellaneous streamflow meazurements and by
megaurement ol channel geometbtry (D. 0. Moore, paper in press,
1968). Table & shows the eptimated average annual runofl that

-
K
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. . 31/
glow to 18645 .

ey

e : : Dfgcharge = 07 A . .. . Dlscharge
- Stream  Location Daté ~ (&fs) ~.Stréam ~ Lecation  Date - (efs) -
Thousand ".AF U.8. 93, 2-2451  9.74 Thousand ~Pear Leti® - 11--1-10 ~ ° U352
Springs . 41/6A-204 3-21-51 35.2  Springs - -ID (Eceles) o LR
Creak. 3-27<51 20.0 Creek -~ -Rameh,  3--3=11"- 72.0
S 4o 2451 25,6 ‘ £3/67-31d . 3-206-11 - 65.3
H= 2-51 56,5 49,6
LeTH-51 52.53 3-27-107 0 37 0N
.. £-23-51 44,5 \ - | can 41,8 '
- 5- 3-51° 36.1°- : S 2431 281 T L
- 5-10-51 35.% e TR w219 o
‘ ©O5216-81 23.8 - T e o R _ g
. §5-24~51 23,6 o Cd 3226212 5,45
- §-31.51 16.3 t o oo 3=27-12 5.25
6w T=51 9,20 o Lottt 3-28e12 8,00
‘ o St - 7.01
4-23-53 4,85 ;
b= D=B4  4.ED 7-13-13 .79
, : o 5-28-13 . 2.24
Brush % milea . fe- 9=351 201
Creek 8K of LwV6=51 2,57 4-23-14 56,1
‘ fHine Cup 4523-51 2.37
. Panch, = 5- 3-51 2,09 3-Z21-5L 22.1
w0/ 66=214 5-10-51 0 Lis7 S I T3=27-51 0 21,30
5-18-51 .-.50. Copet L &= 2251 2644
| : e 9=51 32.2
{mnamed dbout & 4= 2=51 1.58 £=15~51 20.2
tributary. miles B3I L= 9-51 3,00 £=23-51  30.3
io Brush of Wine Cup &=10G-51 1.55 5~ 3=51 20,4
Creel Ranci, f=33-51 ) 5-10-51 21.2
&5/ 69-22D 5- 3-51 1.29 5-16-51 22.4
5-10-51 .80 5ab=57 3.8
5-16-51 .96 '5-31-51 6.18
52451 T 6= 0-51 1.33
Brash Abouft 1 £4-11-51 . 1.59 DRock Near 3-21-51 . 3,36
Creelk mile wost L=15-51 2.52 Creek Eeclay L= 9=51 2.16
of Wine l~23-51 1,11 fanch at 4=16-51 3.4
Cup Ranch, 5- 3-5L 2.25 bridge, 4-23-351 1.72
H1/66~3%50 5-10-51 2,01 £3/57-30c S- 3-51 2,75
' 5-16-31  1.02 5-10-51 2.89
5-15-51 2,90
5-24-51, 2.57

5-31-51 2.32° .

17._
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Table S.--~Continuad

-hiacharge » bischarge
Stream Location Date {cfs) Streamn. location Date {cfs)
Thousand Between 18- During 1951, Crittenden About 1 wile 3« '2-51 5,63
Sorings Mile and. channel apparently Creek north of. 3-20-51 3,23
Craek 12-pile carried no flow. ' ‘12-pMile 4- 3-51  3.21
Ranches, Observations made. Ranch, 4=10~51 3.1l
42/68=35a  weekly.  42/69=31d  4-17-51  3.053
o | 4=24<51 3,06
Crittenden About 2.5 3-256~51 3.56 5= 4~51 = 3,29
Crech miles 4= 3-51 3.62 .
north of 4-10-51 3.94 Thousand  About 500 3~22-51 © 78
12-Mile 4-~17-51 3.55 Springs feet north 3-28-31 1.C3
Ranch = 4~24~51 3.77 Creel of Gamble 4= 3-51 .91
L2/69=30a 5- 4-51 4411 Nanch ,above’ 4=10-51 « 05
: 5-11-51 3.74 diversion, 4=17-5] .82
5~17-51 3,7 40/69-8a b=24x51 «59
5-25<51 3.83 : 5~ 4=51 .80
6n Q=51 3.56 5-25-51 o 75
Warm About 2.5 3-2251 10
Spring - miles SE of
Gamble
Banch,
L0/ 69=14b

measurements in cffs (cubic feet per second).

18,

-1, Most of the data are from the Iiles of the State Engineer's Office, Elkoj
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'Table 6.--Eatimates of gtreanilow, 1966-57

M"';," . K ,.‘ .:1:'_; .‘:‘_ v e, )
. v ‘i?i U .Loaation S . Dischargqﬁf
no.*/ Site Townshxp Qﬂngg Date _(cfs)

1

5

3.

10

' . . 11.

12

13 -

14

;BéllfCanybn e

Bock Spring Creel

Tributary to Thousand Springs Grcék

_DU .

Thougand Springs CraeL near Herrell
Siding Do .

-Tkﬁughﬁd-Qéyfngs:CrGGKLHEar Wilking

4

Thousand Springs- Creek dt U.,S. 93

'ﬁfusﬁ Crﬁéﬁ

Thousand Spflngs Creey at Wine Cup
Ranch ' Lo

. Thousand. Sprlngs Gweek near Winz Cup

Ranch

Toang Draw

ISR .o P

TrihULary to ThuuSﬂnd Sprlngs Creegit

Thﬂusand Springs’ Creek near-Eccles
© Ranch '

Tributaryttb‘ihousandﬁSﬁringsfCféék‘

Bﬁrnﬁ'Crcék

Curral Canyun
Rﬂck Spring Cree&
Doi i . A L

e

Texas Spring Canyon

Do

C19.

: 41

él

41
/A

N

i e

41
41

&0

42

a2’

42

&2

43

bty .

ad

o .

44

]

N.

'N.

N. -

.

N.

W.

N.

I\ RS

H.

63

N«

e -

62

. T e

-E.

64

64

65

ﬁS'

66

T

66

Em-

"R

E.

- -

r ..,

10-21-66

10-21-66

2.2 102106

6-19-67

6520767

: 0 10-22«66

' '6-20-67

10"22 66
6 20*67'

 6-20-67

10-22-66

710-22-66

6~20- 67

“10-22 66
10-22- 66-”:

10-22-06.

- .
P

10-22-65

6-21-67

L 6=21=067 -

16-22-66

10-21 66

6~16-067

o (e B)

(2.0)
(21&3‘
¢ .2y
(2.8)
.5
7.5
o -

;i;a>

o L

AR

i
I. ‘
PR



Table 6.-~~Continued

20.

ﬁ;gghargeaf

Tana” T

Mas  Towmship
mo. L o o Dite | . Totmehip  Ropife Pate - (efe) . ..
21 Rock'Spfihg Creek near Ecclas Rench 43 N. 67 B 76-20067 0.3
2%  Tributary to Thousand Sprinésrﬂreek 43 W. 67 E. 10-22-66 a
23 Thousand Spriags Creel ar Dam 42 N. 67 E.  4-21-67 -0
24 Tributary to Thousand Springé Creelk 42‘N:‘ G? L. 10-22=66 G
25  Thousand Springs. Creel balow 21-Mile 42 M.. &3 B.  ,06-15-57 ..(2.4)
Ranch - £-21-47 3.0
25  Tributary to Thoussnd. Smrings Creel 42 H.. G601, 10-22-66.. ., O
27  ‘Thousand Springs Creel: at 12-Mile 41 N, 60 L. 6-15-67. 35
Rench
20  Granite Creek above reservoir 4y H. 59 E. 10-23-56 o
G=21-067 2
, e : T SR 5
2%  Granite Cieel: above M1 Craek &3 W. 69 E. 6~21-67 .0
Regervoir
3¢ Crittenden Creek below 1ill Creek 42 M. &9 E« 6~21-67 .1
Reserveoir - o ‘ ;
31  Crittenden Creel above Crittenden 42 M., 69 Ev - 6-21«867 - -0
Ranch :
32 uill Canyon S 62 W 69 .E. 10-23-0G. . .©
33 Crittanden Croel bolow Epriﬁg 42 H. G9 E, 10-25-66 - s (240)
34 Crittenden Creel: below ressrvoir 42 H. 69 E. . 05=21-G7 0
s Crittenden Creel near 12-Mile 4t M. 60 T. 5-21-67 o
Banch 5 . .
36 Thousand/Sp¥ings Creek below 41 W. 59 B.  10-23-066, C
12-1ilé Tnanch ' CG-21-07 0
37 Yhouwsaud Springs Creek at Gamble 4C M. 49 H. &m21-067 1.5
Ranch ' o \ -
30 '%busand.ﬂpringa Cracl below L0 M. 6% B, O 10-23-066. (.20
Gambie Ranch G-15=67 ( 53

.
q. :
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Table G(.--Continued - o - .
Han ' - | o Location R Digcharge?/
no b/ CSite oo - . - - -Townghin. Range Date {cfs)
-39 .Tributary to Thousand Springs. @ . 40 M. 70 E.. H=15=57 (0,20)
Creek , ' ‘
45 Thousand Spriugs Creek Béibﬁ 40 M. 70'T. T 6=22-67 .3 -
Dake Beserveoir - R N
1. Mﬁp nunber corresponds to the measuring site nﬁmbqr showm on plate 1.
2: -Numbers-in parenthesis 'w'ere‘ measured-with -a flow meter;-others are es_timated."'

ck.
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Table 7.--Uonthly mesn dischayze at naping station on

| Thousand .Sprinms Creel: near Tecona
{location; 43/67-3Td):
i , ey e
: i © Monthly discharge, in acre~feet: T,
'"""""""‘"'?"'"""'""'"“' -:——-'--'-‘*'"“-';«'-*v ki f : : - : o ‘.._.,,..,..\ ; Pas ..“-.;..‘.F...“... i -
Year ! Jan. | Fob. | Mat. ;lA!,:‘J-r. . May lLfune | July ! Aug. ! Sept. | Oct.! Mov.| Dec.
D ee ; e L L ? ' P ;
P —— --Eu-.l--n..-.‘_ - uq-u!- I sl ;'ia_-. ——— ..,.:‘,,,__,_ ,.._.-..,._..T.;._.__._.\. ) . ! ..-.w-_.‘..;_ - T e i . ; -
1911 3,320 2,620 ;6,620 1,73 ¢ 1,130, 96 1381 o | O Y
' ; i i ; ; . . : | ; !
¥ 1 H r t ' , H
l .2 L : : : . " i ! )
19121 == 1 -- . 6451 1,300 1 2,990,276 | 152 (152 | 50 | 445 | 515 ! -
i ; § s i i ; : g r * :
19130 -« | == -- 11,680 | 90| 034 200 {106 | 226 | 531 | 702 | 492
) . 1 j i : ! ! :
* s o e it i € et U A




reaches the lowlands in each hydrologic segment of Thousand

Springs Valley. The most-productive area of" runoff, considering

1ts size, 18 Lhe Herrell Slding-Brush Creek area.,

Stream Inflow

Thousand Sprlngs Creek traverses the “area. from west to
east cuttlng thrcugh the mouhtains that. divide the area into
four tydrologlc 'ségments.- The estimated average annual flow Bex
tween segments was computed using the channe1~geometry method
Streamflow between segments 18 uummarized in Lable @.

George Hardman (oral commun,) reports that during the period‘
1900-20 tremendous floods passed through the channeils near”
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 precipitation pattern in Nevada ‘1g related principally
to the topography; statlons at. the hilghest altitudes generally
receive more precipitation than those at lower altitudes,
However, this relation may be considerably modifled by local
conditione. The alluvial areas of Thousand Springs Valley .
probably receive an average of 5 to & inches of preclpitatilon
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 segments is
computed in table 10. The data 1in table 3 suggest that the
egtimates in tabvle 10 may he somewhat low.

On the valley floors, where the amount of precipitation
is small, little of the precipitation directly infiltrates
into the ground-water ressrvolrs, The greater amountg of
precipitation in the mountains provide most of the recharge;
thls vater reaches the ground-water reservoirs by seepage
losz from streams, ditches, and filelds on the alluvial areas
and by underflow from the conselidated rocks. Some of the
preeipltation is evaporated before infiltration, but most of
it adds to so0ll moisture at shallow depths.

A method described by Fakin and others (1951, p. 79-81)
ig used to estimate recharge in this report. The method
aggumes that a percentage of the average annual precipitation
recharges the ground-water regervoirs. Hardman (1965 showed
that in gross aspect the average ammal precipitation in Nevada

23,




Tabls S,~=Batinsted avaraes
- -, o ¥l By

it e g e B e e | bl ot A T R s e b e

Hydsologic sepment .

Herrell Siuzinge .
Birush Creel area

Toano-lock

Tea

Spring

)

Rocky Butte area
Montelio-Crittanden
Craal arca

LT T A A PV ARy S P

Total (rounde:d)

.

A iyt A it = ¢ R 8 AR B L AP B R i

o B T e Ao T i

moff
area

a1

00,000

250,000

R TV

© 873,000

Pertenitage
oI total

acres) .. . FUMoLf azea

12

anpual runoZf

e i s a1 e B A

Betimated

ave

annual, .
. runoif .
(zere=feet) '~ rmuneis .

-
Y

rage
Percentapge
of roial

- -

23

YRS
D0

45 13,000 . 37
VA 4,500 AN
29 10,006 ‘ 20
106 35,600 y 100
. ! H
»
- ' - *
H "

2l




Tabie 0.--Bgtinated ayerape annual sireamflow

betyeen hydrologic sesments

T TEstifiated average”

‘ S P L A annual BFFEEFﬁlqu{f
o OuEfloy fram InZlow ko s oo Location . (acre-feet) ...
Herrell Siding~ Toano-Rock Spring At Wine Cip Ranch 5,000
Brush Creelr arca area . N . - ' o
Toano-Rock Spwing-  Rocky Butte area At narrows east -of 3,500
aves : - Becles Hanch
Locky Butte area Montello~Crittenden At naxcows west of ' e 1,230
. o Sreek” avea Twelve Mile Danch -
Hontelio=0rittenden Great Calt -Lake At Srate lipe a 000 o
Grogk arpn Desort X .

1. Includes estimates of flow produced by wising ground water, as listed in
(table 12, . S e
Surfgee-water nutflnw.frdmfihbuﬂand.Sﬁrings-Vallcy; ‘o

]
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Table id.-«Esi:

wated averatc ciitival preciniltation

.and rround-warer recharps

fstimated zcchs*va}f

Peivcentage

of

(inches) (feer)  (acxe-fool) precipitation Acre-fcet

T S ]

1wt

|oak

i L3 = Ln

130
520
1,406

mlnor .

2,000

150
1,300
3,600
inor

340
9340
mino:

A e

3C
1,300
2,300
minor

4,000

Pr’ecip i._tatiah' Estimated precipitation.
zone . Area. Ranze Average Averaro
Lfeet) {acres)
EORRELYL SIDING-BRUSH CREEK AREA
0,000 7354 15 1.5 1,200
7,003=G,C00 6,060 12-15 1.1 7,500
6,000-7,000 56,306 6-12 .0 45,000
<G, 00 ;M_Qﬁ ” <3 IR .1..?..&929-
fubtotal _
(rounded) 101,006 72 G043
TOANO-POCT SPRTNG AFEA
2,000 BRI R & 1.5 00g
'7 CCo-5.,000 17,600 172-15 1.1 19,004
OOD 7,600 155,000 0-12 .0 120,000
<6800 21,000 .5 110,000
Subtotel
(xounded) 394,000 25G,5C0
RO0CKY_BULTE ANEA
7,000 4 B00 212 1.1 4,500
6,000-7,000 30,400 £-12 L0 31,000
<5, 000 77,600 <5 .5 39,000
Subtoral .
{rounded 120,000 75,0C0
VONTELLO- GRITTENDEN CREEK AREA
A >3, 00 120 =15 1.5 182
7-,000-6,000 16,500 12«15 1,1 12,000
&, 000-7,00G 95 300 o-12 iy 77,0C0
<06,000 1356,9C0 <8 ' 5 93,000
Subtotal
(ounded) 298,060 19¢,060
TOTAL (sewnded) 814,600 . 800,000

12,000

=3 i r—




 Table 1lO.--continusd .

Precipiiation
mome L : | : : ke
SEese) . . (acres)’ (diiches) (féet) (scre-fodt)

TOTAL ‘(vounded) - 33,300

57,600
5,000-7,000 "2
<6,00C o

+

.-/ Bstinated precipitation

Avea . dsnge < .Averape | Avérase

ar

- Estimared recharsel!

Percentage

S P T R
préecipitation  "Acreo-tYaei

ot

3.

000 " .»12) 0 1.1
800 8-1%. - i3
5C0 Lo<D ' '

17,8007
e y

-~

24,000

[N

1.

.

thlih&icatcd in

AL

[

flows to Utah vhere 1t ic-discharsod. v
¥ L .
Yo
P et
i
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is related closely to altitude and that it can be estimated
with a reasonable degree of accuracy by asgsigning pPEClpltatan
rates to varIOua altitude zones.

Table 10 shows the values used to estimate the volumes of
preclpitation and ground-water recharge. The estimated recharge
for the hydrologiec gegments is only 2 to '3 perdent bf. the '
estimated total precipitation. For many areas of Nevada, the
estimated recharge averages about 5 percent of the total precip-
~itation. Thig fact plus the higher precipitation values shown

in. fable 3 and the water budget in table 15 suggest that the
recharge estimates are scmewhat low. TFor these reaspns the
récharge estimates are not uged in the water budget (table 15).

Also inecluded 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 S2-square- -mile area 1s briefly
evaluated principally to complete the areal coverage of Nevada.
Because the area is mountainous, only stock and domemtic well&
might be drilled there.

Subsurface Inflow

Subgurface flow between hydrologic segments of Thousand
springs Valley is of fwo types: flow through consolldated l.
rocks and through alluvium. The available data do nof 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 one segment is also the

outflow from the adjacent upstream segment,

Montello Valley and Pilot Creek Valley (pl. 1) to the south
are separated by a low alluvial divide through which ground water
might flow, Water-level altitudes were detormined by altimeter
in three wells, 39/69-17b, ﬁQ/EQ 32¢, and 38/69-26c, adjacent
to the divide. The lavels in wells 39/69 32¢ and 38/63 26e, on
the north side, were computed to be about 8 feet lower than that
in well 39/63 17b gouth of the divide., As this difference is
within the 1imit of error of the altimeter, it is assumed that
Little or no gradient exists acroass the alluvial divide and hence
Chat probably no appretiable quantity of wdter flows, intosor-
‘out of Montello Valley through the alluvium,
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Rising Ground Vater between Segments

As described in the’ "Ground-water flow" gection, ground
water rises to the surface and {lows in. Thousand Springs Creek
in the flood:plain‘constrictioﬂs-betweeh the Hydrologic segments.
This fléw plus snovmelt and storm runoffl constitute  the total

" gtreamflow between segments, as listed in table.9. "During the

late summer ahd fall, most of the time the flow through the

constrictiona consiste solely of riging ground water. Data in
tables 5 - 7 were used to estimate these gquantities, which are
listed in table 12. | ” - |

Imported Water

flow- from Cove Spring, 37/70-3b, iz transmitted by pipeline
to Montello, ‘where the water 1z used by the community and by -
the Southern Pacific Railroad. Cove Spring is about 5 miles
soutn of the report-area boundary 1n pilot Creek Valley (pl. 1).
Neither the springflow nor the flow in the pipeline have been

measured. The nef annual importation of water «is, estimated to

be about half the estimated use al Montello, or.apout.50 acre-
feet. OF this amount, some is assumed to recharge the ground-
water reservolr by percolation from sepblc tanks. The rest s
elther consumed or discharged as soll molsture. L
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OUIFLOW. FROM THE VALLEY-FILL RESERVOIRS

The components. of outflow are streamflow, irprigation use,

"evapotransplration, subsurface outflow fthrough alluvium and
posgibly . through carbonate récks, rising ground water, and

pumpage from-#€lls.” The subsurface flow and rilsing ground
water hetween segments have already been estimated (tables 9
and 12). The tomponents of outflow from the segments of the
report area are summarlzed in.table 15, which shows that the
estimated average natural outflow is. 26,000 acre-feet per year.

Surfiace Water

Irrigation

water is diverted froh‘Tho@aamq springs and Crittenden’

Creeks for 1prrigation on thelr flood plains. Most of the

diverted flow of Thousahd Springs Cregk west of Eecles Ranch
is fprom snowmelt. Bast of the ranch, springs angd seeps supply

"most of the diverted {low. Most of the diverted flow of

Critténden Creek 1s from Crittenden Spring, 42/69-8bL.

A large dam was built in 1919 on Thousand:Springs Creek . '
at 42/67-1%a. When the reservoir is full it reportedly stores -
9,000 acre-feet of water--a 2-year supply for lrrigatlion between .
the dam and the State line. The reservoir was full in 1360, had
12 feat of water in it in 1964, only a 1little in 2966, and was

Jdry during the other years since 1960.

Consumptive-use rates for meadow, pasture, and alfalia are
based on lindings of Houston (1950, p. 11), and probably zverage
about 1.5 feet per season for two cuttings of hay. Because of
ditehes losses and the need for leaching, more water has o he
diverted than is consumed by the crops. Water percolates to the
water fable from dltches and fields, and some runs off to adjacent
areas where 1t supports phreatophytes or evaporates. These losses
apsoclated with irrigation are not inceluded 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
also includes the supplemental use of ground water.

Stream Outflow

The.outllow from Thousand Springs Valley is equal to the
outflow from the Montello-Crittenden Creek area, or an estimated
800 acre-feet poer year. Tnternsepment fiow iz siuwmparized in
table 9.

32,
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Ground Water

Evapofranspiration

Ground water i1z discharged by evaporatioh'from goll and’
transpiration by plants that root in shallow water-table .areas.

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

phytes. FPlate 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, aifalfa,
saltgrans, greasewood, rabbitbrush, willeow, and tules., In

the mountaing, other types, such as cottonwood and wildrose,
grow but their acreage and digcharge is relatively small. _
Tables 13 and 14 summarize the estimated evapotranspiration of
ground water for beneficial phreatophytes, such -as subirrigated
alfalfa and grass, and for nonkeneficial 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 Wellé
Eleven wells are pumped to irfigate'crops. Two cuttings

of grass and allalfa 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

Surfsce Water, Irrigation, it is necessary té pump and appli
more water to the. fields than what is consumed by the crops..
The pumplng has not, as yet, salvaged any natural discharge;.
therefore all pumpage is frowm ground-water storage. '

Springs

A few large springs are used for irrigation, At Twenty-One
Mile Ranch, on the flood plain of Thousand 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 cccurg at Gamble Ranch. ‘

(tamble Ranch spring, 40/69-8Bb, reporfedly has a flow of

about 1 ¢fs (cuble loot per second). A pipeline carrieg part of
the flow to buildings at the ranch:; the remaindeir ls used for
irrigation during the growing season. Rock Spring, 44/67-16e, ™
has a flow of about 0.4 cfd,zand Crittenden Spring, 42/09-8L, -
vields about 2.6 ¢.f.5, Some of the flow from each spring seeps
into the ground and supports phreatophytes or lsg diverted for
irrigation. The wnet digcharge of both is included in.the phreato-
phyte discharge (table 14) and the irrigation estimates (table 13).

.n.
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The town of Montello obtains its water supply from two
mountain springs, Cove Spring, 37/70-3b,. and Montello Spring,
39/68-Ta, as shown on plate 1. In Montello Valley, the use of
apring 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 reservolr by percolation from septic tanks, the
net consumption probably is about halfll this 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 soll wmoisture, -and supports phreatopliytes near the
spring sites. Thesé elements of discharge, except for Cove
Spring which is outside the report area, are included In other
discharge estimates,

~3toek and Domestic Pumpage

Ground water is pumped from wells for domestic and
gtockwatering use in all four hydrologic segments. The npet
pumpage 1n each segment probably is less than B0 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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“yATER BUDGET -

For long-term conditionai inflow to and outflow from a

_aystem are about equal,..if.there has.been.no.net .change in

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

" changes or diversions frowm storage due to development. Thus,

' “the ‘purpose of preparing a water budget is to’ compare the
est1maLea of inflow and outfiow-for each segment, to determine

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

outflow.

. -

select a value that may reasonably represent both the inflow .
and outflow, Table 15 shows the vudget for Thousand SpPiﬂ&w
Valley; the imbalance in the budget 1z 2,000 acre- feet, ofb
between one- third and one-fourth: of the natural inflow or

......

-

In aelecting A Value to represent both” inflow arid ‘outilow
for each hydrologic segment and for Thousand Springs Valleys
the average of the two estimates was used for~the Herrell -'5iding-
Brush Creek area, the Rocky Butte avea, and thé total for
Thousand .3prings Valley. Because large volumes of grouhd ‘water
may flow through cgrbonate rocks between the Toano-Rotk Spring

area and the Montello -Crittenden Creek area (partly peneath:

Rocky Butte area), the larger values of natural inflow and

-outflow in each area, respectively, were gelected Lo be the

‘reoonnausuance approximatlon of both

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

Montello-Crittenden Creek area, estimates Tor the flow’ through .

Tcarbonate rocks between these segments can be meputEd o TE

“most “of the computed budget® imbalapce is due to ‘this® tiype of
Jintersegmerit flow, compubations indicate that the "Intersegment

r

r
L

‘flow may be eithep abiout 12,000 or 6,000 acre-feet per year,

depernding on which mealance value in table 15 is used.  Decause

neklther estimate is ‘assumed to be more accurate: than. Lhe ather,
~the average of the two, .91 about” 9,000 acre-feet, ‘way be the
amouni of intatqagmpnt flow through carboﬁate rocks PR
In table 15, the waterrquality eﬂtimatea lisfed forthe. "

entire area of Thouaand ‘Springs Valley (tne right: column)
commonly are not the sum of the quantities of *the hydrdlogic
segmente (the four left eolumms). For example, -gurlaceswater
inflow to downsireamn segments Lrum upstream.segments’ of Thousand

‘Springs lelﬁy are not compinents’.of inflow to Thousand»Springs
Valley “Thel same g trne- ror most other vomponents.of lnflowﬁ

'gimllar condltlons prevail for componpufs of - mutilaw

-“uriaGE~Wdier outflow from upatream hydraloglersepments to-down-

stream segments of Thousand Spriugs- Vﬁ11ﬁy dare not componen?s Qf
ontflow from Thousand Springs Valley. Ouly wuartacd-water outflow

=
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Table
Lzll_estimates';n acra~feet per year,
e Hervell “Total for
. Siding- 'oano-. - . . Thousand
. Brush rock Rocky  Mongello~  Cprings
) - S Crecl | Spring Butte ' Crit;t_eix:’-!ep  Valley
e Budoet elewents . ... . 8Fea . _evea - | area  ,&reel azea (rounded)
INFLOY S
Surface water: : ) . . o
tunoff (table 8) £,000° © 13,000 4,500 10,000 .* 35,000
Iniloyr Zrom upstycsm o = : '-
seginent (table 2) - 5,000 . 3,580 1200 .ald
Subtotal (rounded) 8,000 18,400 7,500 11, CD 35,000
Ghound waters. ' L ‘
Ctnderflow Lhrouﬁh . - o o ,
alluviuwa (table ¥1). = © 700 . 10 <50 (a)
Undev£low -through |, ) L
. ca+bnnatq'rocb¥‘ _ L o Tobably
(1 :15 and 28} L e == 0 _large ()
o TIE Jo0 10 P:obmb1y (a2)
_ ) N ) 1a“ge “"ﬁ .
, a Imported water (p. 30) - _— L me 51,‘ .. .50
Eed TOTAL INFLOT (f'oundnq) ) 0,000 39 ;000 7,500 11,600 & 35,000
QUTFLOY _ oo ‘ 3
Suzface” wate:: i .
DuL;lnw o mownatﬁeam o . L e
segment Atable 9) © 5,000 0 3,500 1,200 BRS¢ -a 300
Ivrloatiun (zable 13) 1,500 0 2,000 260 - 1,800 0 4,700
Subtotal: (2) . 6,500 5,500 1,400 1,500 2 5,500
Ground water: B .
Evapotranspiration S . N
‘Crable 14) 700 603 400 &, 000 5 760
UnQLf low through v . =
Iluviunm (kable 11) 760 10 <50 1,000 ‘h,uOD
.;UndEhLIOW ch“nuﬁh : : C
s eavbonate roclis - o ' . Probably _ , g
- {p. 15 and 28). o - Clarpe - w- L ue .
:Subirrigation by a o : "
'nh"'shallcw wvarew. fable ‘ - o
‘(eable 13) @ . 500 - 1,000 -_: 800 ©.9:400 . 12:90
* Subtotal:. (3) - - 5,230 »1,600:- 1,200 157000 - a 50,000
Punpagal ! (4D _
Terigation’ (hable. 13) 300G 0. G 1,000 1,300
Btock:and donestie - =50) =5 <50). <50 - - <200
Ll B .. . ". -
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Herrell Toral Zor ... -

iding- Toano- ‘ _ Thougand.
Brush Dock Tocky  Hontegllo- Springs .
Creel  Spring. Bufte ' Crittenden  Valley
Budgat elements __=area  area  gvea Crock area (vounded) .

Qﬂm;m continued;
WEAR-FATURAL OUTTLOW ' B o
(rounded): (2) - (3) = (5) ©,300 7,160 2,606 17,200 & 26,500 © .

TOTAL QUTFL(E] (wounded) o ,
L0) + (5) - g,000 7,100 2,600 15,000 - a 27,000‘\::5:

DWATANCEZ/ s (1) - (5) © - 708 12,000 4,000 - 6,000 8- 9,000 o

RECONNATSSANCE VALUE SELECTED o C o am o
FON NATURAT INFLOW AHD QUTFLOY  §8,900 15,000 5,800 17,000 30,000

et e e W b, ok Sy e ==

1. Most pwmwage probably i3 7)1 storage and 4s not included in total natural
outflew. fuantity 1s net punpage. Jee text. :

o

Z. For near-natural conditions., Mueh of rhe imbalance iz due .to soil-poisture ..
losses and possible flow through carbomate rocks, which were now escimated,
and arrors in assusptions and leotimates of"the larger budget clements.

2. Not sum of hydeolomic elements at lefi. -
-
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From the Montello-Crittenden Creek area is surface-water outflow
from Thousand Springs Valley. The same 1s true for most other

_components of ocutflow.
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CHFMICAL QUALITY OF WATER
Nineteen samples of well, spring, and creek water were
¢bllected and analyzed té make a gereralized appraisal of the
suitability of ground;and surface:water for. agricultural and
domestic use, and to help define the relation of quality to the
hydrologlc syatem These analyses are listed in table 16,

'a,gmj‘f S ,uul?ablllty for Agrlcultural Use

The streamflow reyulting from snowmelt during the spring
of the jyear is low in dissolved material, and is excellent

for irplgation in all- Segments of Thousand Springs, Valiey.
Sampled-well and, surface waters were generally sultable for
irrigation.-in the. three weatermn segments. In Montello Valley,
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
samplas and ‘the limitations of the chemical analyses, no specific
concluslions have been drawn ' as tto thevovérall suitability of
water In. any segment. - Both better-quality and. poorer-quality
wat@r may occur in each segment

. The: only springflow sampled was from Crittenden Spring
(42/69 8b). . Tt was found sultable for irrigation in, rggard
“to the. three quallty factors listed jn table. 16

e Suitabillty for DOmestlcwand Public-Supply Use'

The -U.S. Public. Health bervica (1962) formulated drinking-
water standards which. have been endorsed by the American Water
Works -Association as minimum\standard *for all public water
supplies, These standards are used ag a basis in evaluating
- the water samples in this report However, water not meeting
- these standards may be sultable to many. users:,  Chemical
characteristics are evaluated. only in relation ‘to-the data
1igted,.in table 16. Fiuoride, iron, manganese, arsenie, and
5n1trate which are among the lmportant ions effecting the
sultabllity of water. for domestlc, use, were not.determined.
'Eacteriologlﬁal physical, and radlological guality also affect
the potability of water, but are not considered. If doubt
exists as to the potability..of the supply from a water system,
contact the Nevada Department of Health and wElfare Bureau
of EDViPDHmPntdl Health Reno T U : o '

Table 16 1i5t$ Wateb hardheaaj Whth is important tD many:
‘domestic water users, The U. S5Geolopgicals Qurvey has adopted
the fu]1owing haﬁﬂn@qq raf1ng* : ST :

no L . ) R P

4.




Hardnesgs range ‘ . .
~ {ppm) ____Rating ©_Remarks

0-60 - . :Soft’’ - Suitable for most uses
L ‘ without softening .

61-120 Moderate Usable except in some
S ‘ . industrial applications.
Softening profitable
faor laundries -

121-180 - - 'Hard - ueftpning -required by
' T ‘ . - ‘Tguihdries and some -
“ather Lﬂdﬂutflen'

% 180- ~ Very hard- Sofrenlng degirable’ for 3
S H - most purposes

By this rating. 13 of the samples are’ very hard -5 dre hard, and
1 iz moderately hard. B

Of the ‘constituents listed in table 16, the U,5. Public
Herlth Sebrvice (X961, p. 7) recommends the following upper "
limits: chloride, 250 ppm (parts per m¥ilion); sulfate, 250
ppm; and dissolved solids, 500 ppm. Specifice cmnductanoe is

& measure of dissolved-solids content., Generally, the dissolved-

solids content, in parts per million, is about two- thlrds the
specific conductance in micromhos per centimeter at 25°C -
(abbreviated ! mjorothD”) ‘Therefore, samples having specific

ionductanoe of more uhan 750 mlcromhas exceed the recommend&d
imit, e ) \ )

: No uuliaie values 1in table 16 exceed the 250 ppm Limit, and
only one chloride value (Thousand :Springs Creek at 40/TO~Bd) ds
exeessive, However, elipht of the 19 samples exceeded & mpcoific

conductance of 750 micromhos. Of the eight, six (five well waters

and one gtream sample) were rollected in the Montello Crlttenden
Creel area, . . ‘. _ ‘

'

Rplation 10 fhe Hvdrologio SV tEm

The Wdi@r of best chemical gquality~ general]y haa had a‘
minimim contact with the rocks and soil. In the hydrpgpu]ogic
environment of . the report area, the surface water flowing din
mountdin streamas and on the alluvndl apron iz gewerally- low in
dissolved-zolids content. In contrast, surface water that ponds
in marsh areas of Montello Valley tendﬂ o deteriorate in quality
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[Field-affica wupn_qmmm ty the U.S. Geological Survey]

Takle 1%, —Chemical apalyses of woter frzom selected sources

Parts per oilliem (uvpper tumber) : Bardoess

s per millicn[iewer tumber) as Gally 3

Some: factore affecting
Lrrigacion guakityl

H H H sfocium: H H H H Specific H H H
H H H H : iCal- i seconduct- H b H 1
H H Texn- : H H rodam, 3 anze 4 + Adka-i H
H per— :Cal-: 2Bicar~iChlo-:Sul- imag- :(olera~ iSaliodityilioity: B
H Jource sstereicfunisiun: sivn :bonate:tide :fate :na- :thon-: mhos at i hazard ‘hazard: RSC Water
Lecatisn = tion : Type Fl i 3 (B3 a(HCO.Y :(0G1Y (S0 ):nium take :  25°C) ; : H CYpE : Bock source
HERRELL STIDINC—DELSH LBEER 4FTA
41/ EA=200 d~20-47 Thonsaod Saricgs —- 17 15 5.0 B 154 i a1y Medium Law Safe Caleimm mag— -
Creek a.75 3,11 D14 G.5E meslum bicar-
benate
—25ELA 4-21-47 Well 138 1349 42E ki 62 151 @ 0] Eigh Low Hot Sodium
R.05 E.GE D85 1,44 suitable bicarhomace
=54d 5=19-47 Weli &4 7 3R 5.8 i IE 5 415 Mediwn Tow Safe Calefum Al Luwitm
.71 .23 DL2E D3 nggres fim
bicarbomate
TOARD-EOCE SPRENG  AREA
38fa6-24d E=i2-fT Ra2ll sl 18 173 ) 11 156 K3 03 Hediun low Safe Calefiun 411uwiem
. n.8s0 2.87 0.8 0.23 bicarbonate
£1/a5-15a2¢ E-30-A7 T9cusand Sprirgs —- T 30 24 4 252 a 654 Hediun Low Safe Mixed _—
, Ctuer 3.1% 3,37 0.88 1.37 bicatrbonate
L2faa-343¢ E—E0-67 de, % 157 328 7 1x 144 a 433 Bigh Medimm Hot Sodium —
B.B3  5.38 1.331 2.44 suitable hicarbomate
43557210 G-iN-67 Beek Springs a4 45 227 15 13 142 a 421 Hedimn  Laow Safe Mized —
Creek .k 3.72 Q.42 0,81 bicarhonsate
ROCKT SUTTE AREA
41/E3-154 6-21-87 Well 71 3.1 £1 1450 | 42 114 ] ara Kedium Low Safe dex. Allrviwn
d.68 1.77 2,62 G.5R OORY
4206813k f-21-6} Thonsand Spriogs 69 22 7a a2z B L ). 4] 504 Med Dim  Lows Sake do, -
Creek 1.77 3.38  J.E¢ LG L.T9
—53a G=-21-h7 Twelve Hile 55 21 40 244 7 T 1388 a2 S ¥edimen Low Safe do.
Ranch Welil L8 2,680 4,00 O.76 1.60
MORFELLO-CRLECENNEN CEEEK, AEEA
40/ 6G-1hat  4-21-f7 Garhle Ranch 55 L 1565 382 116 2300 a0k B4 1,390 Xigh Low fafe Hized Aluvim
Well po. 1 Bt 1.2 B.26 3.1F 3.33
-Léb: E-21-£? Ganple Ranch 57 4 E)! 1595 5L 213 61 58 833 Eigh Lo safe do. A11uviume
Well po. 2 L30 3.9€ 3.E5 L.ah 4048
=1442 G-21-E7 Ganble Ranch 54 I 92 302 1 243 295 a0 a0 Bigh Lowr Safe do. Allurdum
Wali na. 2 G4k 3,58 Z.95 Z.00 E.98
-lac E-11-g£7 Gamkle Banch TE T a1 IFE 317 103 98 T 835 Bigh Low Safe do. A luvium
Well nc. 4 .1 5.05  4.536 0 3.300 2.18 .
=220 B-21-7  Tamble Banch B4 43 2 62 L5 a7 244 30 B Hedium Towr Safe Mized Alluwium
Well ne. O 3 4,29 1.2F7 z.n2 bicarbonate
-2 B-2:-67 Zazbla Banch 53 192 321 1T 27h 118 221 High Law Safa Kixed flluvium
Well no. € .42 3.15 3.41 3.73
-23d G-21-6¥ Samble Rzoch 3 L 73 & A 240 15 AlF Hadium Low Safe Hixed Alluviume
Well no. 7 1.94 £.31 1.1 1.58 bicarbonate
407 ra-a44 6-22=53F Thovsand Sprivgs 82 az 454 113 181 372 £l 1,71 Bigh Hediur Safe Mixed -
Creek 5.04 6.79 5.33 3.7r
42/ E3-T3 6-31-a7 Crittencen: A 15 205 18 15 18z 14 4031 1 Medium  Low Sake Taleium Al lwrfm
Spring 2 1.24 3.3 2,51 0.33 magnesium
blcarbonate

Carbomate rock

PR

. Descriprive rerus
. Carbomate (O]
. Larkpocate
. Lzrbopate

ate for water applizd to geed soils requiving lickle ov mo

13 ppm, 0.50 epm.
T.9 ppm, 0.5 epm.

1< opr, 0,47 apm.

leaching and havirg favorable dreinege characteristics.
hy 0.3, Saliniry Laborateey Staff (1%54).

Factors descriked




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

As ground water flows from the source areas to the discharge
areas, it generally ihcreases in dissolved solida, In discharge

.areag where water is evaporated or transpired by plants, . mich

of the dissolved'material is -depomited in the 5oil or remains

in the shallow ground water, increaszsing the mineral concentration
of the water. Likewise, the small amount of outflow at the Utah
State line is highly minerallzed (tableé 16, Thousand Springs .
Creek at 40/70-8d). However, water of better. Quality may occur
at greater. depth benpath uome diﬁcharge arpau.. o

Shallow ground water in the alluvium gEnLrally haq a- Lemr
peraturé near the average annual air temperature of the area, .
which i%.approximately L0°F.- Water temperatures appreciably’
higher than this may indicdte high geothermal gradients, rela-
tively deep water- circulation, or faulting,.'. Ground waben
occurring inder such conditions may réach boiljng - The hlEhESt
temperabure -measured in the report area.was 138°F, from Wine
Cup Ranch well 41/64-25d1 (table 19), The-well is near a fault.

ey



THE AVAILABLE GROUND- MATFR SUPPLY | Ce

Sources of oupnly

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

system yield, and (2) -the transitional utorage reserve, which
are d@iinpa and. EBtlmath below ' 4 . oo

uvstem Yleld

Sygtem ylpld has been defined by WOPtB and Malmbexg (1966)
ag the maximum amount of surface and ground water of usable
chemical -quality that can be obtained economically each. year
from sources -within. a. aystem for an indefinite. perlod of tlme.
Syafem yield can not be.more than the. natural inflow Lo or -
outfilow from a. sysztem.,  Under pravtjoal conditiona of . devel-
opment, the yield is limited to the maximum amount:of surface-
water,, ground-water, 'and ‘water-vapor outflow #hat can ‘be salvaged

or diverted economJoally and 1egallv each year for benefJCLal -
uge.. . : : :

The efitimates of gystem yield l%sted in table 17 are based S
on data ligted in table 15 and the following limitations and ) i
agsumptions: (1) virfually all the evapotranspiration of ground .
water can be salvaged by properly placed wells; (2) hall the
surface-water outiflow and ground-water outilow through alluvium
can be salvaged; (3) because the mechanics and location of
ground-water outflow through carkonate rocks are not known, only
a #mall part of this outflow is considered galvdble in the
Toano-Rock Spring area:; and (4) diveraions of streams and sub-
lrrigation by a shallow water %table in.1967 represent salvage
of water from the systems for beneficial use, and therefore are
inciuded. Because net pumpage in recent years may be derived
largely from storage, it is not ineluded as a part of the

system yleld; it probably represents a depletlcn o' the transi-
tional storage reserve, :

In table 17 the system yield of Thousand Springs Vailey
iz less than the sum of the yields of the hydrologi¢ segmenta
because of interzegment flow of water. Because water Ilows
between the seguents it could be utilized in several different
segments, To determine the maximum amount of water usable in
each segment this flowing wabter is included in each estimate,

but obviously 1f all or part is utilized in one segment, that
amount 18 no longer available iu other seguents.
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Table 17.--Estimateﬂ vystem.chTQ'
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| @
Transitional Storage Reserve - .-

- Transitional storage reserve has been defined by Worts
(1967) as the quantity of water-in dtorage in a particular
_ground-water-reservoir that can be extracted and benellcially
used during the transition period hetween natural equililbrium
condltions and new equilibrium conditions under the perennial-
yield..(also system-yield) .concept of water development. In-
the arid environment of the Great Basin, the transitional
starage reserve of such a regervoir is the amount of stored
water available for withdrawal by pumping during thenon-
equilibrium period of development, or period of lowering water
levels. Therefore, transitional storage reserve is a specific
. part of the tofal ground-water resource that can be taken from
storage; it is wabter that is -available in addition to the system
vield, but on.a once-only basis. ' '

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

boundaries where Thousand Springs Creek has perennial flow and S
wheré: sprivgs and seeps recharge thervalley-7111 reservoir. An e
area of evapobtransplration is an example of a well-defined dis- .
charge boundary. : :

. To compute the transitional storage regerve of the hydrologic
segments, several assumptions are made: (1) wells would be :
strategically situated in, near, and =2round arveas of natural
discharge B0 that these natural losses (subgpurface and surface
outflow and evapotranspiration losses) could bhe reduced or
shopped wlith a winimum of water-level drawdown in pumped wells;
2 a perennial water level 50 feet below land surface would
cuortail virtually all evapotranspiration- losses {rom ground
water and substantially reduce surface-waber and ground-water
outflow; (3) aver the 1ong_term} pumping would cause a moderately
uniform depletion of storage throughout most of the valley fill
(ex2luding semi-isolated tributary areas); (4) specific yield
ol the valley £ill is 10 percent; (5) water levels are within
the -range of economic pmmping 1irt for the intended use; (H)
developirent would have little or no effect on waber stored in.
adJacent valleys or hydrologic segments; and (¥) water is of
suitable chemical quality for the intended use,

- Table 18 presenta the preliminary estimates of transitional -
-atorage reseive of Thousand Springs Valley, based on the above .
agsumptiony. ¥For each segment, the estimated storage <depletion . 5.
is the product of the avea bLeneath whiclh depletion can be expected. ]
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to occur, the average thickness ol &

‘ s thic aturated valley fill to .be
dewatered, and the specifid yield- - 7 " *- o

- The manner in which transitional storage reserve augments
perennial yield has been described by Worts (1967). The sane

‘general coricépts apply to systém yield, provided:that most of

it iﬁgdeveiopéd by pumping, and the relation is shown in its
simplest form by the following equation: '

' Trdngitioddl storage reserve . System yield
RE . F - T

in which Q 1s the selected or desired rate of divepsion (largely.
ground—wafér_pumpingy, in acre-feet per year, .and t is the time,
1n years, .to exhaust the storage reserve. This baBie equation,

of course, could be modified to allow for changing rates of

storage depletion and salvage -of natural -discharge. -The equation,-

nowever, is not valid for pumping Pfates less than the system
yield. |

 Using ﬁhe ahove eqqation'éﬁd the agtimateé fér_tﬁénﬁontelld-

Crittenden Creek area, a% an example (transitional storage
reserv&gﬁoO,DOO acre-feet, table I8; system yield 16;000 .acre-
feet,  table 17) and using a diversion,rate (Q) equal to .system

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

The time.(t) to deplete the transitional -storage reserve 1s

computed %o be about 75 years. This .assumes that the:diversions

would be almost wholly by pumping.

. AL the end of that time, the ﬁraﬁsitiaﬁél storvage reserve
would be exhausted, subject to 'the agsumptions 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

of the period, neariy all the pumpage would be derived from salvage -
of matural discharge and virtually none from the storage reserve,

‘During the period of depletion the gronnd-water flow net

would be substantially modified. The recharge.that originally’

Flowed to areas of natural diacharge would ultimately flow
directly to pumping wells. B S

To meet the needs of an emergency or other speclal purpose
requiring groond-water puwpage in excess ol the system yield for
speclific periods of time, the Lransitionsl storage reserve would
be depleted at a wore vapid rate than the exawple given. The .
above equation can be used to cowpube the time reguired to exhaust -
‘bhe’storage rescrve for any gelécted punping rate in excess of -

b9,
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Bystem yield However, oncé .tHe trahsitional storage reserve
was exhausted, the pumping rate should be reduced to system yield
as sooh ‘theveafter as possible,  Pumpage in- excess of system

yield aftéer exhaustion:of the- tran itional; atorage reserve, -would
result 1n an overdraft, :and pumping lifts would: continue. to

increase. and gtored w&terawould continue to be depleted untll

somp uhd@alred rpsult occurred
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FUTUHE SUPPLY ;r,-;z
Future water- aevelopment will prcbably occur .on the ilood
plains of the principal creeks.  -Becauseimoat: gsurface water is
presently utilized, additional 1arge»mca1e déveloapment. will - .
require vonstrurflon of wells.: In- order to.salvage -evapotransg- ..

piration in phreatophyte areas and some gurface-~water and sub=- -~

surface outflow, wells would have to be drilled in or near the
areas where discharge occursg. Cround-water levels would have

-~ to be lowered subastantially (50 feet as shown in table 18) to
eliminate water loss by phreatophytes or to reduce the outfiow.
Dewatering of alluvium beneath channels of perénnial gtreams
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 plaing of the principal
creeks should be in conJunetion with local surface-water devel~
opment. During years of large runoff, surface water might be
the principal source of water, During drier years, wellas could
be pumped. to meet the same needs. If wells were pumped most
vears and at high, continuous rates, downstream segments would
be dopr1Ved of some streamflow that now reaches. tho & Areas.

Pew large —capacity wells have been drilled in the report
area. Accordingly, the possibliity of obtaining high-yield wells
throughout the area i1s speculative. Variation 1in- the success of
developing large ground-water supplies probably will be found
within each segment and between segments. DBecause of this
uncertainty, test drilling probably should precede any attempt
to obtain a large supply. Most wells sampled in Montello Valley
vielded poor- qualjty water for irrigation, and any test-drllling
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 be galvaged by pump?ﬂg in
Montello Valley,

HES




NUMBERING SYSTEM FORHHYDHOLOGIC SITES

The numbering system for hydrdlogic -sites in’ this .report 1s
based on the rectangular subdivision of the public lands, Trefer~
encéd to the 'Mount Diablo base line and meridian. . It consists
of three units: -the first-is . the fownghip: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, designates the section number, The sectlon
number is followed by a letter that indicates the quarter section,
the letters a, b, ¢, and d designate the northeast, northwest,
southwest, and southeast quarters, respectively. For example,
well 38/65-24c 1is in the Swi sec. 24, T. 38 N., R. 65 E., Mount
Diablo base line and meridian, ‘

Because of the limitation of space, wells and springs are
identified on plate 1 only by the section number 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 DATA . = o .o
. The following twa,taﬁles-containlwell,data. . Table 19

1s & selectdion 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 - . .
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r Table 20.--Selected drillers’ loms of wells

'. {Chief aguifer indicated by a star].
Thiecic-- T - Thick-
negs nNepth ceo T . ... .mess Depth
Material (fest) (feet) Material (feet) -(feet) .
38/65-24e 41/69-6¢ - . S : o
Gravel, boulders, and Clay;ibrown“ ' 12 2.
yellow clay 72 72 Clay, tan, and rock 23 35
Shale, gray, sandy 28 100 #Gravel, fine ‘ 6 41
Shale, Lrown, sandy a5 195 Graveél. and clay 13- .- .54
Shale, gray. sandy 10 205 Limestone ., gray 2 A5
*%lime, coarsa, sandy 19 224 T T ;
‘Sand, brown 21 45 ALL89=23C ‘ o
: _ ' Sand and gravel 60 - 60
39/68-100 Sandstone, green and brown 219 279.
‘Clay and gravel 45 45 Clay. white 22 . 301
Gravel 7 52 Sandstone, gray ©oarr 250 326 0
Clay and gravel 04 146  *Sandstone, brown 42 363
- Roek 1 147 Clay, white - 33401
. Clay and gravel 14 165 o
 Rock and gravel in layers 170 335 42/68-29b
#Clay and gravel ‘ 166 501 Gravel 22 22
' Sandstone 27 49
ey 40/67-3d #Gravel 47 96
‘ Seil 2 2 e
: A 1
i’ Gravel 37 34 ..téﬁi.é;?:; |
s Clay, red, and sand 38 72 Clay, browm a5 35
Sandstone 35 107  #Sand, gray., and fine gravel . ¥
Clay, red . a8 145 *Gravel, medium ~33 70
Sandstone 433 193  #3and and fine gravel C22 92
Clay, red, and sand 72 265 *Gravel, coarse 7 99
%5 ands tona 250 215 Limestone chips and gravel FR:) 117
Clay and pravel 55 570 Rock, broken, with clay
Clay, red 30 600 Seams : 46 . 163
' : Rock, black : 107 270
& b= v
PJJELLJEEE Rock , blaeclk, with clay
{lay, vellow 23 23 SEANS : 50 320
*#Gravel and clay mixed 7 30 . :
Clay 17 Ly 43/66-3¢ P
Gravel 5 52 Shale 60 60
Gravel and clay mixed 32 134 Clay, vellow 175 235
‘Gravel 10 144 Clay, gray =~ .37 272
Gravel and clay 35 179  #*(Clay, black 73 345
. ' 1 ) 4
41/67-15d Shale, black . ;9J 640
Soil 3 3
-Sandstone ‘ 3 b
Gravel 4 16
. .t . *Gandstone 475 405
Y N Sand and gravel 9 494
b T Limestone 1 495

56.



Table 20.-—Contimued. - 00 ¢

'Haterial

Thick-
ness

Depth

44/€0-33c

Clay, sand, and gravel
Clay !

Clay and gravel
Clay = « -
Sandstone

Clay -

Sandstone

Clay .

Sandstoné .

Clay

Sandstoné
*Clay andisandstone

.o

152
40

52,
.29
61

74
- 110
10

. (fest) (feet)

6T

;202

17

422

514 -

543
£04
621

© 695

. 805. -~

815
- B20:

- 950

[

-

y 5
.‘).
. vy
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‘. pIST-OF- PREVIOUSLY PUBLISHED REPORTS' IN THIS .SERIES.

Report Report
_No., Valley No. Valley
-1 Newark (out of print) 28 Smith Creek and Ioné&.
2 Pine (out of print 29 Grass (near Winnemucca) .
3 Long (out of print © . 30 Monitor, 'Antelope, Kobeh
4 Pine Forest (out of print) 31 Upper Reese
5 Imlay aresa (Out of print) 32 TLoveleck: R
6 Diamond {(out of print) 33 Spring (near Ely) -
7 Desert {out of print)
 Independence .34 S8nake
4 Cabbs Hamlin
10 Sarcobatus and Qaszis Antelope
11 Hualapai Flat ' Pleasant -
12 - Ralston and Stonecabin Ferguson Desert -
13 Cave (out of print)
14 ; Amargons 35 Huntington
15 Long Surprise Dixle Flat
Masaacre Lake Coleman whitesage Flat (out of print)
Mosquito Guano 36 Eldorado - Piute Valley
Boulder : (Nevada and Callfornis
16 Dry Lake and Delamar 37 Grass and Carieo Lake
17 Duck Lake (Lander and Eureka Countles)
18 Garden and Coal 38 Hot Creek '
19 Middle Reese and Antelope Little Smok¥y.:
20 Black Roeck Desert Little Fish Lake
Granite Basin 39 FRagle (Drmsby County)
High Roek Lake 40 Walker Lake
Summnit Lalke Rawhide Flats
21 Pahranagat and Pahroc Whiskey Plat
22  Pueblo Continental Lake 41 Washoe Valley
Virgln (Gtridley Lake 42 3teptoe Valley
23 Dixie Stingaree 43 Honey Lake Warm Springs
Fairview Pleasant Newconmb Lake Ccld Spring -
Eastgate Jersey Dry Lemmon o
Cowkick Red BRock Spaniash Springs
24 Take Bedell Flat Sun
25 Coyote Zpring Antelope
Kane 3pring 44 Smoke Creek Desert
Muddy River Springs San Emidio Desert
26 TFdwards Creek Pilgrim ¥lat
27 Lower Meadow Pattercon Painters Flat
Spring. (u=ar Pavaca) Skedaddle Creek
Panaca - -Fagle bry- (near Sand Pasg)
Clover Dry 3&ano '
60,



LIST OF PREVIOUSLY PUBLISHED. REPORTS TN THIS SERIES <= continued.

Report o : S .

45  (Clayton Stonewall Flat
Alkali Sprin Oriental Wash
‘Lida - . Grapevine Canyon
46 - Mesguite Jean. Lake ‘ L
Ivanpah- -, ‘Hidden . - :
. T A -
. 61, )






