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FOREWORD

The program of reconnalissance water-regources studies
was authorized by the 1960 Legislature to be carried on by
the Department of Conservation and Natural Resources 1n
cooperation with the U.35, Geological Survey.

This report is the 45th report prepared by the staff
of the Nevada District Office of the U,S5. Geologlcal Survey.
These 45 reports describe the hydrology of 112 valleys.

The reconnaigsance surveys make avalilable pertinent
information of great and immediate value to many State
and Pederal agencies, the State cooperating agency, and
the publle. As development takes place in any area, demands’
for more detailed information will arise, and studies to
supply such information will be undertaken. In the meantime,
these reconnaissance-type studies are timely and adeguately
meet the immediate needs for information on the water
resources of the areas covered by the reports.

Elmo J. DeRicco
Director

Department of Conservatlon
May 1968 and Natural Resources
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NAPHR“RLSOUHCHS APPRAISAL OF THL CLPYTO\ VALL Y=-STONEWALL

?FLAT ARBA, WEVADA ARD. CALIFOHNIA

L

By F. Tugene Rush L

. SUMMARY -

V-
i o -‘ b

The report area is in south-eentral mevada and south-
easten California and lies south ol Tonopah, KNevaca, and
north of Delath Valleéy. The area covers. about 2,000 square
miles and is ¢Dmp059m of six valleys. They are parts of
three major: nyaralogic systems that apparently terminate in
Clayton Valley Sarcabatus Flat, and. Death Valley.

Table 1 summarizes tne hycrolagy cf the valleys. Rvap-
transpiration’is the dominant type of’ natural discharge from
Clayton Valley; in the other valleys,ﬁsubsuriace outilow
generally dominates., Clayton’ Valley -has: the highest water-
oevelcpment pateutial, with 20,000 aCre feeL of natural d¢is=-

charge as yetuundevelopeo- I :

3

. The estimateo recharge to Ralston and Stmxecabln Valleys,
= as pregsented in Reconmaissance Seriles report 12, has been
drastleally reduced Trom 16,000 acre-feet per year in each
valley to 5,000 acré-feet. per year, Subsurface inf'low to
Alkali Spring.:Valley'olf this report has’ been reduced accord-
ingly to an estimated total of 5,500, acre—feet per year, The
egtimated p&rennial yvields of Ralston andiStonecabin Valleys
are considered to remain at 2,500 ano 2,000 acre-feet, res-
pectively, -

¥

A ma s m
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Purpoee and Seope of the %tudy

™~
. e B "

Greundmwater development in Nevada has’ ehown a eub--
stantial increase’in recent years., A part of thig" Anerease.
is due to the effort to bring new land into enltivétion. '
The increaeing intereet in ground-weter development hae

.....

reeeureee throughout the State

Heeegniz1ng the need " the State Legielature eneeted‘
special legislation (Ghapter 181, Statutes of 1660) for
beginning a series of recennaiseance studies of the ground-
water resources of Nevada., As provided in the legislation,
these studies are bheing made by the U,3, Geological Survey
in cooperation with the Nevada Department of Conservation
and Natural Resources, This is the 45th repert prepared
as part of the recomnaissance studies (fig. 1

During the course of the earlier ground-water etudiee,
little information on surface-water resources was presented.
Later the reconnaissance series was broadened to Include
preliminary aquantitative evaluations of the surface-water
resources in the valleys atudied.

The obJectives of the reconnaissance studles and this
report are to (1) describe the hydrologilc environment, (2)
appralse the source, occuprrence, movement, and chemical
quality of water in the area, (3} estimate average annual
recharge to and discharge from the ground-water reservolr,
(4) provide preliminary estimates of perennial yleld and
transitional storage reserve, and (5) estimate present and
evaluate potentlal water development in the area.

The fleld work was done during January 1967,

Loecation and General Features

The area discussed in this report is 1n southwestern
Nevada and southeastern California (fig. 1) and includes
parts of Esmeralde and Nye Countles, Nevada, and Inyo ‘
County, California. The area is about 80 miles long in
a north to south direction and has a maximum width of
ahout 60 miles, and 1s approximately enclosed by lat 37° OD' oo
and 38°00' N, long 116°45' and 11B°00' W, (fig. 1). The
names Clayton and Alkali Spring Valleys are well-established
names for these valleys shown on plate 1. The other four
velley names used in the report and shown on plate 1 may not

-3=--



coincide with those of all-other.workers in the area but
were selected to meet the needs 'of this report. The areas
of the six valleys, discussed in.thig report are: Clayton
Valley, 518 square miles; ‘Alkall-Spring-Valley, 320 square
miles;. Lida Valley, 535 square milgs; Stonewall Flat, 342
square miles; Oriental Wash, 172 square miles; and Grapevine
Canyon, ;158 square.miles. . el ST '

The principal commuhlties are (oldfield at!the southern
end of Alkalil Spring Valley, &S&ilver.Peak in Clayton Valley,
and Ilda in Lida Valley. Goldfield has an egtimated popula-
tion- of about.150; Silver Peak's population probkably i3
between 50 and 7h; and Lida 1s even . gmallel. o
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Figurs 1.—Area described in this report and others in previous reports of the Water Resources—Rseconnaissance Series



=3



‘that uEPVEd the. early mining communities.’

Previaua-Workx»ff R .

One of the earliest—hydrolagic references to Lhe PEPOPt X
area is by Mendénhall. (1503), . "He described ‘the, wells and
springs in southern Llaytan Valley, Westerﬂ Lida Valley,‘
Oriental Wash, and Grapeviné Canyon. Meinzér (1917 déscribved

-the.geology af Clayton and Alkali Spring Valleys, . Later,
Valmberg and Eakin (1962) and Eakin (1962) dedcribed the

hydriology of. Sarcobatys Flat and Ralgton and gtonELabin
(cast. of Ralston. Valley) Valleys and thelr relation to .the -

hydrology of the report .area, Eakin and others (196%) deocx1bédf‘

a reglonal flow qystem which 1ncludes part of the report area,
Meinzer : (1922) and, Sriyder and others (1564), published maps
which sh@w the . maximum extent of lakes of Flelsfocene age and

.. which include this area, Fhaleér (1919) and Dcle (1012) des=-

cribed the. playa and the assotlated ‘salt deposits .of Silver:

_Peak Marsh (playa) fh Clayton Valley.  Ball, (1807) in his

geologle r@omnnaissanoe described several springs and A well
in the area,

(leologic maps have been publiahed by several wurkers
Ransome - (1909) and Searls . (1948) of the Goldfileld area,
Anderson and others (1565) of Stonewall ¥lap ‘and surrounding .
mOunLainﬂ, and Albers. and Stewart (1@65) oflEsmeralda County.

R npurr (1906) desoribed the ore, deposits of the $ilver Péak .

area. - summaries of. mining and mineral resourdces ‘were coémplled

for ‘Nye .County.and the entire State By Kral. (1951) and Lincoln

(1923), - ‘respectively.  Myrick (1963) deqcribed the railroads

Historical Sketgh

. The history of the Peport aréa 1s eg%entially that of
mining. The first’ impoftant mineral strike was made near
Silver Peak in 1863; however, maximum production of gold,
sllver, and.lead was .not achléved until the period of 1908 15,
Three impartamt discoveries were made ir 1866 at Tokop.1in .
the Gold-Mountain, aréa. (T, 8" 's., R."42 E,), Palmetto in the :
Palmetto Mountains. (T..5 g.,_R 39 E; ),'and Hornsilver =
(locatlion uncertain) in the Slate Ridge area (T. 7 8., R, 42 E.).
In 1867 a discovery was made at Montezuma on the western
slopes of Montezuma Teak (T, 3 &., K. 41 E,), and in 1871 at
Lida (T. 5 3., R. 40 E.). Montezuma is not shown on plate 1,

At the turn of ‘the century and for a period of about 20
years, many new dlscoverles were made at Goldfield (in 1903),
Klondike (T. 1 N., R. 42 E.), Divide (T. 1 N., R. 42 E.), and
at several less productive sitesz 1n the mountains of the area,
Mining activity was at its peak during the periods 1905-18

—6-



(at Silver Peak and Goldfield)'snd 19%3 40 (aL qumetta, Lde
and Divide). _According to Lincoln (]923), Goldfield had a
population of "8,000 in 1905 and 20, 000 "in J@OB For the per-
i0d 1903-21 the productlon of gold, copper, and silvex at .
‘Goldfield was valued at $85 milllOﬂ ' SRR :fﬂ

: A% Goldfipld &rew mare WdLFP WAS - needed to aupplyzmllls,
. for fire protecﬁion, and for’ domemtic use, " A 4? mi]e pipn1*vu
system Wwas congtructed to carry water from several sprinms
hear Iida, across the northern pdrt of Jackqon Flat to
foldfield . GW61nzer,,1917 p. 151), ‘Pogrer quality watcv

© frém Alkali 3pring and wells on the- solitheastern edge of .
JAlkalt Spring Valley playa were used to qupplement £low 1Dn

the pipeling and wells when the lLida Supply was TﬂﬂquUate-

A present resldont of Goldiieid Lndlcdfed thaf the ‘Tida qyﬁvem
ruptured, dueg, to freezing in “abnormally ¢old Weather during -
the winter ol 1)19, and was not used’ after “that event: . WDllu
at Cm]dfield Hiave been exclusively. used . ince 1619.-

Numbering SvsTem for HydrologJC Slteo

The numberlng systEm iar hydrologlc 91tes 'in this réport
is based on .the. rectangular subdivisioniof the public lands,
referenced t¢" the Mount Diablo base line End’ weridian. Tt~
congists of three unita: The first is the town“hlp north (N)
o south (8) of the hase line; the second” unit, ‘separated from
“the first by a ‘slant’, 1s the Tange east of “the ‘meridian; the
third unit, qeparated From the euond by a ‘dash, dengnatem-
the section numbker. The sectlon numbPP ig follawed- by ra letter
that indicates the dudrtér section’ and quarterﬁquartEI asecfilon
where applicable, the letters a, b, ¢, and d designate the
northeast, northwest, solthwest, -and southeast quarvers,
fespectlve1y For example wpll 25 ,/40- 18dd 1s the well
recorded in the WE: 8LL Section 18 T. 2 Y. R Lo E., MQunﬁ
.Diabio baae line and merldlan ' ' v o

Bpoaumc of llmltatlon of ‘space, wells dﬂd bprinvw are
identified on plate 1 only by gection ‘nimber,. quarter qPction
. or quariernquarter ‘Bection, letfers. Township rand Jangc ‘
numberd are whown H1nng the mﬁlgﬁnq OL the avea o pl?fe 1




HYDROLOGIC ENVIRONMENT

Physicgraphy and Dralnage

The report area ls in the southerm part of the Great
Basin section of the Basin and Range physlographic province
of Fernneman (1931). The bordering mountains trend generally
northward and are separated by valleys that are commonly
10 to 15 mile; wide. .

Clayton and Alkall Spring Valleyu and ‘Stonewall Flat, as
shown on plate 1, are topographically closéd valleys Lida
Valley drains .to a playa in the southeastern part of the
valley, which could overflow to Saprcobatus Flat. Lida Valley
and Stonewall Flat are separated by a low, almost impercaptu
ible, alluvial divide.' Qriental Wash and Grapevine Canyon
both drain southwestward to Death Valley. 'An drregular line
of hills, Mount Jackson Ridge, divides Lida valley: intd two
parts; the northern part, called Jackson Flat,“drains ‘to the
southern part-through a wash which breeches Mount Jackson
Ridge in T, 5 3., R. 413 B, . .

" The valleys are bounded by low- to medium altitude
mountain ranges, as shown or plate 1. The highést Pﬂakﬁ
are in the 8ilver Peak' Range, the Palmetto Mountains, ,and
the Grapevineé Mountains. The crests of the first two ranges
are above an altitude of 9,000 feet; the latter above 8,500
feet. Présent topographic relief 13 largely the. result of
movement along many faults, some of which are shown on:plate
1, and volcanlic activity. Tabhle 2 qummarizes the topography
and dralnage off the valleys. \

Threé major geomorphic units are recogniEEd in the area:
Complexly .folded and faulted mountain ranges, valley floors,
and apronsg or intermedlate slopes between the mountainsg and
the valley floors, The alluvial aprons include both alluvial
fans and pediments. Pediments are'érdsional surfaces cut on
bedrock but commonly are mantled with a.veneer of alluvium
ranging in thickneas from a few to-several tens of feet. By
contrast, the alluvial' fans are underlaln by thick deposits
of alluv1um deposited by qtreama where fthey leave the mount--
aing. B _

Pediments have formed in many partm of the report ared.
For example, pediments occur in much of-the area shown as
alluvium in the Weepah' Hills. on plate 1l -and in the'alluvial
area betwéen :Mount Jackson Rldge and the souihwcstern exten-
ﬁions of the Gdldfleld Hlll% iﬁ*Tpa. Iy and 5 %.3 Rs. 42 and
3E ' ) .
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“and *associated -gediment

- -8nydér and others' (1964) prepared & map that shows :~is
Plelstocene lakes 1p Clayton, Alkall Spring, and Lida

Yalleys, Stonewall Flat, ‘and Grapevine.Canyon, :'The.lakes essen-

tially were conﬁfﬂéd”tbfthe.vicinityfoﬁﬂpféSent‘playaé-and.
did not developigravel’ bars or-other 'large,’ depositional
Peatures. - L e oeen ot e b e

¢ v peblogic:Units and Structiral Features:. . .. -
- [ A R e e R A b T ‘: jj;
" "Rocks of the report .area’are divided into fhree.gross
i1ithologic units: ' consolidated rocks, older alluvium, and
younger alluvium, This division is based largely on their
hydrologle properties; however, the hydrologic properties
of, all three types may vary widely with: differences .ip “their
physical and chemical''properties. - The rdreal: -extent: of. the
units is Bhown ‘on plate. X.. ‘The geology 'is’ based principally
on the Esmeraldal County geologic map of -Albers and Stewart
_ahq;onlag;iairphgﬁo”amd“drillersﬂelog'intérpretations.
. A M N | L e N . .o

. Consoliddted Tocks forii the mountain masses and underlie

" the youngeér and older alluvium- (collectively, valley.fill)' at

depth,” The consolidatéd rocks  are-composed mostly of volcanic
rocks,. associated shallow intrusives; -and -carbonate and
sssoclated sedimentary rocks, The volcanic rocks and
intrusives are mostly Tertiary in dge; whereas''the carbonate
ary quks,arefmdstly:Paleﬂzoic;

"r-l-‘ foank . . - . 5 O . .
‘Albers and Stewart (1965) mapped carbonate rocks in all
the ranges 'of “the repdrt area in Esmeralda-County. - Kral (1951)
indi¢ates :that-carbonate rocks weré encountered:in.mines at
Stonewall -Mountain (T. 5°S.,; R. U4 E.). ' “Andergon "anduothers
(1965) published-a generalized geologlic map-of:3tonewall
Flat and the. surrounding mountains which shows that Paleozoilc
and older rocks occur in the Cactus Range but whether these
rocks include carbonate rocks, as might be assumed, 1s not
known, “In‘most ranges, outérops of cdrbenate rocks are a .
small part of the total pocks mapped; however, with depth-the
proportion-of ecarbonate rocks probably -increases. -In-Nevada
carbongte- roeks’ commonly- contéin fractures and solution:
channéls-and “locally may be moderately permeable;Tand there-
fore capable of transmitting water throughiwountaln blocks
from one basin-to-anothed. St It Ty

‘Olderalluvium -is Pliodend (2) .and Pleistdcene in age

“ - (Albérs ‘and ‘Stewart, 1965) ahd“is‘composed mestly: ol .gravel,

. h

and ‘sard. formed from debris washed from the.adjacent mountaiﬁé.
Thesé .deposits underlie the fans and much -ofvthe valley floors;
they are charactéristically unconsolidatedito gemiconsolidated,

S 10



dissected, poorly eorted ~&nd»eemmen1y somewhat deformed.

C Younger alluvium is late Plemeteeene and Reeent in
age (Albers and Stewart, 1965). . .In contrast to older
alluvium, 1t generally iﬂ unconeolidaLed undieaeetee, -
moderately well sorted, and undeformed, It 13 composed
of sand, s$ilt, and clay deposited by the principal streams
on the valley fleoor. ~Younger alluvium!ineludes -the lake
and playa deposits and alluvial-fan depoeite ~The coarse-
grained material of the younger alluvium probably -is more
peroue and more permeable than fhe older alluvium.

In Clayton Valley, beneath the. playa, thick bede ef

. salt have accumulated. Dole (1912) described the source Q
of the salt .deposits,  the method of expleration, and the. . .
" commercial possibilitles of the playa, @ole called the . -
playa Silver Peak Marsh,). Well 23/39-12¢ penetrated four

" salt beds totaling a thickness of 26.feet in the upper

130 feet of alluvium (table 16). The log of well 25/40- 18da.
‘Jists 61 feet.-of: salt -in the. upper 154 feet. of alluvium.

The thickest bed recorded iz 32 feet, encountered from & .
depth of 122 to 154 feet. . These beds prebably are both
yeunger and older. alluvium. R \

K

.« .. Most of the econemically available ground water in
the report area 18 stored in the younger-and older alluvium
-which eomprlee the valley iill reservoir.

Faults were mapped by Albere and Stewart (1965) and
others inferred by the writer from aerial .photos. Only
these.that form. .boundaries between 1ithelogie units or
cut the valley flll reservoir are shown on plate 1.

Climate

ALr masses Lhat move 2Cross this part of Nevads
’Chﬁ?acteflﬂfLGally are deficient in moisture. The valleye
are-arid, whereas the higher mountalne are eubhumid and
. receilve more preeipitatlon, espeC1a11y in the w1nter.,

. “Thunderstorms provide most of the precipitattion. during the
© summer. . A further discussion of- precipltation is included
in the Precipitation Section of this report.

Temperature data have been recorded.at flve nearby
‘stations; table 3 -and figure 2 summarize the freeze data for
these tatnene .Because killing frosts vary. with the type
o6f crop, temperaturee of -32°F, 28°F, and 24°F are used as
indieators of the length, ef,growgng‘eeaeen. T L

32~
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Figure 2 —Genevalized relatien of altitude and tocatlon to the langth of growing
seaszon between 28°F killing frosts :







Length of the growlng seasonnis-controlled in large
part by elevation of the station in relation to the adja-
cent valley floor and its-latitude. : The topography of the
area favors the nighttime flow 6f"heavy, cool air toward
the lower partg. of fopographically-closed valleys in the
summer when there is l1ittle wind .movement: and, causes thermal

inver‘s’iqns“‘ . P E o ' M B AN S I
S I T N () : ST s
. Figure. 2.-shows the generalized,.relation of altitude .. .
to growing season. Twoqgunygs.are;shDWH: .one, for apron
and alope. areas wherg-thepq;are-aQJQGEntfiowerrLYihg-area&
to whieh c¢ool air can drain during nights... This curve .
represents -data for Goldfleld, Sarcobatus,  Tonopah, and ... .
Tonopah Airport., The other.curve, drawn parallel to the. -, -
first curye, represents data for-Dyer, which is near the. .-
bottom,of;Fiah_Lake-Valley where cool air collects.-. - .. "

wh

Available data suggest that on.the- lower.parts of - . r
the valley £loors the average length of the growing, season,’
based on a killing-frost temperature,of 28°FR; probably. ls. .
about ‘140 days in Alkali Spring and Lida Valleys, Stonewall
Flat,-and- Orientad Wash, and about 150 days in Clayton:
Valley and. Grapevine. Canyon.i-Alluvial-slopes -several .si.:
nundred. feet higher-thani the- lower parts;of the.adjacent .. .-
valiey floors. may have an average of .about 180 days....Houston
u-(1959)¢stated.that.the growing season. for-the TOHQPabfﬁ% o
‘Goldfield area averages 144 days. TFor any, one. year,«the. |
length of the growing season may vary from these averages

as much as H0.days. - ¢ et e e g e s e e
P T L T B r. . < St oy v
N ok - c "
L - ten

- AR LA i N
e F L ‘. 17
Ty e Vo
R . .
et o
; e TN
4 I T T
. L. AR \ =
- - L
b . 1 } e £
. -
IR - : Lol
4 L
Le Ty ! ' P
. ’ L]
1 " T o
. ; PLoan A !



eon o w iooVALLEYSFILL RESERVOIRS ' 7o
, L R

©- Extént -arid Boundaries 77

Younger and -older alluvium of +the valleys, &s "sHown
~on plate -1, form the valley-f1ll reservoirs that ‘ave the
principal source of ground water 1ln the area. Pew deep
wells have been drilled in the area; therefore Jlittle is
xnown about the “thickness of the Vvalley-fill -reseérvoirs.

In Clayton Valley, well 38/39-11%- (tdbles 14 arid 16) wasg’
drilled to a depth of 1,820 feet; bt no bedrotk was
reported. - In Lida Valley, the owner of well 558/U3-17c
reportés- that consolidated Tock was encountered at a depth
of 600 feet.  The reservoirs beneath the valley floors
probablyare at least 500’ feet thick 1ih most-valleys; and
at. the center of Clayton and Alkall Spring Valleys and
“Stonewall Flat they probably are several times as thick.,
Although bédrock ‘reportédly was encountéred in'wells at '
shallower depths, these Wells were-near the bedrock~alluvium

contact where the valley-fill reservoir is genérally thini -

~ External hydraulic boundariessare formed by the consol-
1dated roeks (pl. 1) that underli® and form thetsides of
the valley-fill. résebvoips: ' These- lateral’ boundarles are
183Ky to- varying degreés, Further, ‘the carbonate Focks -

. may contribute moderate amounts of ‘recharge’ from the mountalns
to thetvalley-rill.reservoir by subsurface [low.’ o
.. The principal internal hydraulic boundaries are the .
faults that eut the valley f£111:in the several valleys (pl. 1),

and lithologic changes. The extent to which these barriers
impede ground-water flow probably will not be determined until
substantial ground-water development occurs.

Regional Cround-Water Flow

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

Clayton Valley apparently recelves substantial ground-

water flow from Big Smoky Valley. In addition, part of the
ground-water flow from Ralston anrd Stonecabln Valleys
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Figure 8.~ Generalized map of intervalley ground-water flow as interpreted from water-leval data







probably movesﬂwestward thrcugh Alkali Spring Valley to
Clayton Valley. -
: ;'-».(_ ki . B
Sarcobatus Flat apparently receives underflaw from
Lida Valley,- Stohewall Flat,.and possibly from: areas to

the northeast including- Cactus Flat‘and Ralgton and SRS IR
Stonecablin Valleys., - i v el - R € A A

P AN
Oriental Wash and Grapevine Canyon drain southwestward
to Death'Valley;-as shown in” figure' 3 Many. other areas
.outsideithe” report” area-drain- to Deathd Varley, Put their:
COHSLdePatiDn 15 beyond the scope of thls reconnaissanae.
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. < _INFLOW-TO THE VALLEY-FILL RESERVOLRS:. ' <o -

Preclpltation

+

A Gt ST e e E el
Frecipitation data, have been recorded. for:1l:stations
in or near +the project area and are summarized in.table 4.
Two of the stations, Goldfleld and Lida, are in -the reéport
area.
R CR O T - .

- Most of:the stations: have-not been in. operation: for
more- than about 20 years; therefore, no.long-term regional
varlations can-be identifled. However-, agreement, among - .
gseveral statlons suggests local trends and indicates that
in general above normal precipitatlon occurred during the
period 1906-16 and droughts ocecurred in some parts of the
area within the period 1923-37.

U T

. The precipitation pattern in Nevada ig related principal-
ly to the topography; the stations at the highest altitudes
generally receive more precipitation than those at lower
altitudes. However, this relation may be considerably
modified by local conditions, The valley floors of the
report area probably receive an average of about 3 to 5
iriches of precipitation per year. The alluvial aprons of
the area, generally ranging in altitude from about 4,500

to 5,500 feet, probably recelve an average annual precipita-
tion of from 4 to & inches. The highest mountain areas may
have an average annual precipitation of 15 inches or more.

Ground-Water Recharge, Inciuding Reviglons for

Ralaton and Stonecabin Valleys

On the valley floors, where precipitation iz amall,
little precipitation directly infiltrates into the ground-
water reservoirs. Greater precipitation in the mountalns
provides most of the recharge. Water reaches the ground-
water reservolrs by seepage loss from streams on the
alluvial apron and by underflow from the consclidated rocks,
Most of the preclpitation is evaporated bhefore inflltration
and some adds to soll wmolsture,

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

Precipitation at any given altitude in the central Nevada

region has been revised downward since the estimates of recharge

..Jl'_B_
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i : _ ‘
made by Eakin (1962) in Reconnaissance Series report 12 for

Ralston and Stonecabin Valleys of 16,000 "acre<feet per year
each . The rev;sed estimates’ are appended to table 5. :

Table 5 ahowq the values used to estmmate preglpitatlon
-and ground-water recharge in the area. Estimate of recharge
for the valleys are less than 1 percent iof the estimates of
total precipitation. These percentagesiare. Jdess than the
amounts usually -found by this method for des ert valleys of
the central Nevada region,. ‘egtimated &ldewhere 'to be as much
as 5 percent  (Rush and Everett, 1964 and.1966) of. estimated
tqtal precipitation. The lower amountsloi recharge computed
for this report area are due fo the general lack of large
areas above 7,000 feet altitude rather than toa_chanpe -in the
precipitatlon -altitude relation. Furthermore, 'the reglons
north. and south of thils centralaNevada area generally ‘have
more precipltatlon at any glven- alhltude. - ~

: ' Runoff

: ; s ‘ e
A ' P

By ‘D. O. Moore - B
AoE ' : : SRR

Runoff in -the report area iﬂ derjved from, pPEleiTathh
within the drainage area. On the valley floor,and on;the
lower mountains where precipitation is small, 1itt1e stream-
flow ocecurs, Most of the streamflow origlnates in the higher
mountalns and then only during periodsoi large’ pre01pmtation

Only the major mauntain “treams Ilow to the playas or
from the valleys and® then only during rperilods of large runofif.
The eztimated average annual flow was, detarmlned at geveral
places by a channel-geometry method be1ng developed by Walter
Langbein.-of .the V.S, (eologlcal Survey., The aites were
gelected along major drainageways, and are BhOWﬂ ot plate 1.
‘The estimated flows dre. listed in ‘tablet 6.  The estimated.
quantltles are very small even 'in the Adarger washes.

; A crest-stage gage has been maintained at 43 /42-134
(pl. 1) on a wash draining a 0.6 square-mile area. The

only flow occurring there since ity instal 1ation in Dctober
1963 was on August 15, 1965, when the maximum flow was .

- estimated to be about & efs (cuble fect-per second). Eight

miles north, at Goldfield, the recorded preclpitatlan for

_ tha period was a8 Iollowaz . I

I
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Table 5.-*Estimated average annual precipitation and ground»water recharpe
AP A Py ST TR T A By R Lo VTN e
e ~.;.5'.‘,' apmm e e T e e e S N S RN .
i : v me e . : ‘Estimated recharge
: sEstimatediannual vreclpitation 3 frem precipitation
Precipitation zone ; Area  : Range Average ¢ _Average . i Percentage ofiAcre-feet
{altitude in feet) :(acres) '(inches) (feet) '(acre»feeti).,: precipitation: pet year
| CLAYTON VALLEY ;  o
Above 9,000 660  »15 1.5 1,000 0 1S R T
8,000-9,000 7,040 12-15 . 1.1 -~ .- 7,700 7 540"
7,000-8,000 32,300 . §-12 B 26,000 3 780
Balow 7,000 292,000 <8 :5 ~150,000 minor SR
- X - ' " . '
Total (rounded) ~ 332,000 & -~ = -« -<180,000 e --“3_«';- 1,500. .
Above 7,000 3,560 - ©.>8 .3 -2,8000 3 o8
Below 7,000 201,000 ~ ., <8 .5 100,000 miner .. =
Total (rounded) 7 205,000 . - L - ,,,‘1'0,0_,,000 ) _ e 100
T Co - . . !JIDA VALLEY - A v P . a-
Abbve §,000 2,170 . : »12 1, PR 2,400 7 170
7,000-8,000 14,300 - B-12 28 1000 .. 3 330
Below 7,000 326,000 - <8 .5 160,000 . minor t. . 5%
Total (rounded) 342,000 | - | - 170,000 - == 17'500" ¢
B - -t S - N PR ; aat - SN '
.+, -+ STONEWALL FLAT .
Above 5,000 100 >12 1.1 110 7 10
7,000-8,000 2,220  8-12 .G 1,800 3 50
Balow 7,000 217,000 <8 .5 110,000 minor --
Total (rounded) 219,000 - - 110,000 -- 100
27



Table 5.--continued

F s,
- - Carmma e mar R —— . R - r— LR L t
H : s Estimated renha"r:nrc_- .
e LEEe ) :Est:.mated:- annual preripltatlon- .. from. precipitation B
‘Precipltatlon zone ' Area ¢ Reonge -Average : Averapge | Percentage oiftAcre-feet

-

(altitude in I et! (acreo! (inchea) ;s _(.__eet} :(;grg__—_r’:‘_ee_t_)‘_; grecun.tation _Pper _ycar

S S . 4 OR IEN'I‘AL WASH L
Above' 000 e 1,éé0' "frslz a1 20000 v R

140

1
7,0&0-9;000. ¥ 8,060 - 82127 Cs 63500 -3 200
Below 7,000 - 100,000 <0 W5 55,00(‘( . minor -
Total (rounded) 110,000 . - - . .58 GBO - - 300
o GWA?EVINE CANYC;N T
Above £,008 . .. - 160. -r12 1.1 180 .77 10
7 ooo-u,ooo © 1,110 0-12 B 200 3 "30
Eelﬂw 7,000 95,500 <3 L5 45,000 -~ minor -— -
?qtalufqeunded}:, 95,800 o _;7 4000 T - 50"
" REGOPUTED ESTIMATES. ORI RAL RALETON. AND uTDNECAEIN VALLEYdh
L _ -WI.“"‘CN VALILY. L
" Above 9,000 1,400 '»15 L5 "2 100‘3:* 15 320 .
8,000-9,000 - 26,600 © - 12-15 1.1 29 009. Co Lot 7w 2,000 )
7;000-8,000. ... 105,000. ..6-12.. B L 86,000 0 3. 2,390
Below 7,000 488,600  <§ s 240,000 minor --
T6al (rounded) " T 621,000 7 se w0 BE0GD00 - - e e e -.5,000
. _ QTOHECABIN VA IEY
 Above 9,000 3,006 15 125 4,560+ L 15 680
8,000-9,000 = 25,000 12-15 ial 128 C-GG S 2,000
7,000-~53,000 ' §o,000 - o-12 ”-3 71,000 7 3 2,100
" Below7,000- 496,000 <3 .5 250.,0G0. winor .-
Total (vounded)  613,00¢  -- -- | 35@,000 LRI 5,0007"°
1. Deviszed from the estimates shm«m by Takin (1962), table 4.
. .
..2;_)__
o e e



Tahlc 6.~~Eatirnatcd average annual flow in

drainagpways at selected s;tes

Tl
L2 ;..a...m...

C o ?"‘f' ' j ;
. Estimated averagé
: annual flow
VValleg;f Location i {acre-feot por year)
R - .
rt i
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:. da
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The small rains prior to August 15 probably produced
some ruhoff which wetted the alluvium underlying the
stream channel. As a result|, less of the runoff resulting
from the. precipitation on August 15 infiltrated as 1t
flowed toward the gage, producing a larger flow than if no
rains had preceded the major. event.
rainfall was recorded at Goldfield but only a wminor flow
occurred.at the gage, indicating.that the storm was local-
ized in the Goldfield area and its effect was not felt at

_ the gage site. i :

. ~ The. amount of average annual: runeff.from the mountains
that reaches the valley-fill reservoirs has beem estimated
uging a préecipitation-altitude method described by Eakin,

Moore,  and Everett (1965) and devised by Riggs and Moore
(1965). An altitude-runoff relation developed during the
and Moore, 1965) also was

study of Statewide runoff (Lamke

used in this study.

The estimated mean annual runoff to the valley-fill
reservoir area 1s summarized in table 7.
percent of the report area is assumed to contribute to
runoff. Occasional runoff wmay be locally develeped on
alluvial fans and lowlands but generally this type of
runoff is so erratic in frequency and duration that it

has little value to economic development.

Subsurface Inflow

Subsurface inflow is of two types:
from the consolidated rocks of the mountains to valley-
' £i1l reservoirs that originates locall
precipitation in the mountains, and (2
of ground water. Intervalley flow through consolidated

-2l

On August 18 a larger

only about 22

(1) .underfiow

ag infiltrated
intervalley flow

',.%-.



it o Table 7.¢nEstimated average annual_runoff
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rocks or alluvium has been’degeribed "in a previous section
and 18 shown in figure 3. Underflow to the valley f£ill from
consolidated rocks of the mountains is a direct contribution
‘Goirecharge of the valley-fill veservoit  &hd 18" 1hcluded in
the - estimated average sannual recharge computed in table 5,
 No - direct means are avallable to evaluate this underflaw, _
but it is assuimed that it is = moderatély’ small part of the .
total recharge to each valley, ‘ o

As stated in the section on. Hegicnal Ground-Water.Flow,
ground water f{lows into.the area from Blg«umoky Valley.to
Clayton Valley, from Ralston and Stonecabin . Valleys. to
Alkali Spring Valley and possibly . in .part to.Stonewall Flat,
and from Sarcobatus Flat-to Grapevine Canyon WLthin the
- area, ground watel flows Trom Alkali Spring: Valley to Clayton
Valley. and from. Stonewall Flat to Lida Valley, Estimates
of the inflow are presented below ‘

The flow from the southern part of Big Smoky Valley to
- Clayton Valley was' computed by a preliminary budget for the ;
southern part of Eng Smoky Valley, as follows-

INFLow- T L - hcre-feet
T per year -
Average annual Iecharge from precipitatlon 1 000
Average annual - ground-water inflow from ‘- TSR
Ione Valley (not shown on pl. 1). ‘ _ 2 500
Total (rounded) (1) - 18,000
OUTFLOW :
Evapotransplration : - 4,600
Other . . , minor
Total (rounded) (2) \ 5,000
IMBALANCE: (1) - (2) , ‘ _ 13,000

The imbalance probably is due to ground-water flow
mostly through carbonate rocks from Big Smoky Valley fto
~Clayton Valley and is considered a measure of its maghitude,
Ground water flows through alluvium and consclidated rocks
¢an be computed by neans of a form of Darcy's law:

Q = 0,00112 TIW
in whlch Q@ 1s the quantlty of flow, in acre-feet per yéar;

T is the coefficient of transmiss 1bllity, in ‘gallons per _
day per foot; I is the hydranlic gracdient, in feet per mile;

LA T




W 1s the width of{ the flow géetion: in' nlled; -and factor
.0.00112 converts gallons per day to acre-feet per year.
The average water-table gradient sbetween Big Smoky Valley
and Clayton Valley is about 40 feet per mile and assuming
an ceffective flow width of 5 miles, would. require.a .co-
effielent -of, Lransmissibility of about=60 OOOsgpd (galﬁonS"
per: day) per foot, v h

S Subaurface inflow to Glayton Valley from Alkali :
Spring Valley (fig.’3) is . computed by difference in:the
Alkali Spring:Valley water budget (table "10) to:.be 5,000
acre=feet per year:- Thus,.the estimated totalsubsurface
inflow to.-Clayton Valley from. Big Smoky - and Alkali Spring:
Valleys. iz jabout 18 000 acre-feet rper’year.. . . 1 oh b0

Ground-water inflow' from Ralston and Stonecabin: Vallevs
is shown to be moving to Alkali S ring Valley and possibly
in part to Stonewall Flat (fig. 3). For the purposes of
computation, all the flow is assumed to move into Alkalil
Spring. Valley. The.subsurface flow from.Ralston and Stonecabln
Valleys:is:/:computed as :the difference. between the. excessxof
‘recharge over:discharge. : The recomputed average annual -
recharge to each valley 18 5,000 acre-feey '(table.5),.or: 8.
total of 10,000 acre-feet for both- valleys. “The average ¢
annual*natural discharge fromw the ‘two (valleys by evapotrans—
piration: totals "about: 4,500 acre-réet (Eakim, 1962, p.."14).
The:difference :of about 5,500 acre-feet’ per year is assumed-
to be’ the inflaw to‘Alkali Spr;ng Valley: L ke )

I . '.',

To make the outfiow ccmputation Tor SLOHEWall Flat
T is assumed to be about 10,000 gpd.per foot (the. transmit-
Ting alluvium probably is fine-grained), I about 10 feet
per mile, and W about 2 miles, as estimated for the narrows
near Ralston Town%ite The camputed flow. is about: EOD}acre-
feet - per year : : o L o

- 1]

Tty

Malmberg and Eakln (1962 17) 1ndicated that g?ound
water may be flowlng from Sarcobatus Flat to Grapevine
Canyon through the alluvium and underlying consolldated
rocks: neariBonnie Claire. They-estimated -that the inflow
' to- Grapevine Canyon area might -be about 500racpre-feet per
“year. Additional reconnalssance of the Bonnie Clalre area
indicates” that probably no ground water is flowing through
alluvium from Sarcobatus Flat to Grapevine: Canyorn-bedduse.
water levels in wells indicate a ground-water divide 1n
the alluvium nedr Bonnie Claire. This does not eliminate
the possibility of ground-water flow through consolidated :
rocks from Sarcohatus FPlat to Grapevine CanyOH of 500 acre-
feet peyr year, however

. _2"{? -



s OUTFLOW FROM THE VALLEY FILL RESERVOIR

: Surface Water f

Outflow of surface water L 11mited ta: mlnnr amounts
fosurfage water that :flow from the valleys in-drainage- -
ways., This type of flow occurs only from.Lida Valley.to:
Sarcobatus Flat, and from Oriental Wash and CGrapevine Canyon
Lo Death Valley. OQutflow from Lida Valley was nob: estimated,
but flow.data Tor other-sites. inLida . Valley, listed in
table 6, indicate that it probably averages:no more - than,
about’ 100facre~feet;per‘year.' The estimated average annual
surface-water outflows for Oriental Wash“and. Grapewvine.Canyon
are 30 acre-feet and 20 acre-feet; respectively:{table 6).

SLTINI . eme L Ground. Water ...
Evapotransplration iﬁ&z .

In areas. of shallow ground water, discharge oours by :
»evaporation from-soil and by transpiration of, plants .that.
root 'to the water table. These plants that tap ground water
are-galled phreatophytes.,  Plate l-@hows :The areaafof phrre-

ﬂatOPh?mg in-Clayton and’ Alkall Sprlnp YValleys. ' Only minor.
3

. BMOUN of evapotransplration occur in.the other valleys.
The principal phreatophytes are saltgrass, rabbitbrush,
"greasewood, and saltbush. - Table 8 summarizes the: estimated
evapotranspiration of ground water from these aveas. . The
rates used are modified from the work done in other arcas
by Lee (1912), White . (1932) -and Young and: Blaney (194°

Pumpage from Wplls f--*h;
: Ground water is pumped from wellﬂ for 1ndustrial,
public supply, domestic and stockwatering use (table 14),
Goldfield has a public-supply water system that includes
three wells. Well 35/42-11b is the main -source.of water,

and wells 35/42-2¢ and 3S/ﬂ”r10a are standby Wells

. Ine Clayton- Vallﬁy; Foote Mineral Company pumpu water.-
from wells .on the ‘playa. The water -is pumped .into evaporation

basing where minerals are concentrated and lithium.is extracted.

No 1ffigatlon wells are in the, area. - TableHQ summdr1?69 the
Pumpage for the ‘area. . P

‘ In Lida Valley, Water 1b hauled to Gold Point because
no loca] quJDF or well suppWy La avallable . .

-2 -
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Table Q.erﬁmmary 6E“¢stfméted'ght well pumpaﬁc it ﬁ

‘$cx

/ALL qua ntities in acre"Feet per /

. v
et o Bl ns g - i s Ar— — e il T

‘ . Publlc , Stock-~" . Total
alley | Iﬂd.&ﬁftrial supply  Domestic __waiering: (rounded)

Clayton yailggﬁ - aﬁz,oaa S NIRRT a0 ;*' © 2,000
Alkali'ﬂéring—valléy‘ . == w20 10 519;5 40
Lida vﬁiiei{ e - S 10 - m 20
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-%In the mountains of the area, small-springs lssue from
consolidated rocks. In most valleys :their combined -discharge
ig minor;’ they -dupport-small areas of willow, .rabbltbrush,
and wildrose. ‘Much of thelr flow seeps back into the ground
and reenters ground-water stofage. Table 15 presents data’
on selected springs.. o T Ce

“The -largest springs in the area probably are:Waterwoblka
Springs’ (28/39:22a) at -Silver Peak in Clayton Valley. Dole
(1912, p. 5) and*Méifizer (1917, p. 143) report the flow of
Waterworks -Springs as 350,000 gallons per day @bout 240 gpm).
Later in Meinzer's report (1917, 'p. 153) he also reports -
the flow as ~.500+ gpm. If the smaller figure 18 correct, :
the averdge apnugl flow -6f these springs probably is about
400 acre-feet., The springs are in part utilized by the
public-supply system at Silver Peak, but most of the water.
is consumed by phreatophytes in a nearby swampy, galtgrass
area. This discharge.1s.iné¢luded 1in the estimates of
evapotransplration in-table 8. The net consumption of”
spring flow by the public-supply system probably is about
10 acre-feet per‘year. - . - - T - : B

R T LT . ST ] FotR

In Alkall Spring Valley, Alkali Spring (18/41-26a) Tlows
about 50 gpm at -140% F,  The spring flows into a small . .
stockwatering pond. - Some of the water is consumed by stock,
some 18 evapotranspired (the 1oss i& accounted for in table

- 8), but mos% percolates back into the ground and recharges

the ground-watér reservoir. - The stock consumptlon and - -
assoclated losses from pondéd water are estimated: to be no-
greater than 10 acre-feet per year. : - : t

In Lida Valley. Meinzer (1917, p. 151) described -
several springs near Lida. Their flow was piped 30 miles -
northeast to Goldfield where 1t wag used as the public supply
and for milling. The dependable suppiy from these ‘springs
was reported to be about 450 acre-feet periyear.  After- ¢
1919, the pipe line was not opérated ‘again., A very brilef -
inspection -of a few of these springs indicates that their -
flow 1s now only a fraction of “the flow reported by Meinzer,

‘Most of the flow seeps back into the ground and pereoiates

to the water’table; some supports small areas of hreato-"
phytes. The few residents of Lida use spring 58/10-36a "

(table 15) for doiiestic -supply, probably consuming less i

' than-10 acre-=feet per year.

- Ty # s
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In Grapevine Canyon, about .a. mile northeast of Scottbys
Castle, Stainingers Springs (115/43-6b) had a flow of about
EOO,gpm in the spring .of 19067, or-akout 300 acre-feet per
year. Bali (1907 0. 20) described the springs.as having.

a flow of about 600 000 gallons per day (about 700 acre-
feet per year) - 4in addition several small springs andg .
seeps, called Grapevine Springs (Mendenhall, 1909, p. jl)
118/42-3a,b, are about 3 miles west of Scottys Castle.
The comblned flow of these springs 1s not known, buft 1s
-probably . only a fraction .of the flow of Stainlngers Spriugs,
or-perhaps 100 acre-feet per-year, These two, groups of
springs probably drain Grapev1ne Canyon and: perhap some
. {additional adjoining areas.. Perhaps 10 acrewieet of
springflow per year l1s utilized at Scottys Castle, some
1s dilscharged by a few acres of phreatophytes near and
downatream from the springs, but most:, seeps baok to the
water table where it flows in: the quh%uriALe to Deaih .
Valiey. L .. S . o

Subsurface -Out flow

.. Subs urfaoe outflow through Ponuol¢dat@d rocks and (or)
alluvium occurs from Lida Valley to Sarcobatus Flat and:
from Oriental Wash and Grapevine Canyon to Death Valley.
Outflow also occurs from Alkall Spring Valley bto .Clayton
Valley (previously deseribed as subsurface inflow of .
5,000 acre-feet per year to Clayton, Valley) and from
Stonewall Tlat.to Lida Valley (previously described as
subsurface inflow of 200- acre-feet per year to Lida leley)
Because of: vurtualiy no.surficial natural, discharge from Iida
Valley, Stonewall Plat, and Orienhtal Wash, subsurface outflow
probably 1s the principal means of discharge.

For Lida- Valley, because .of no phreatophyte discharge
in the valley and pecause of water table gradients all
_ recharge 1ls avsuned to be discharged as subsurface outflow
Lo 3arcobatus Flat. The eatimated average annual recharge
consists of 500 acre- feet from prcalpltatlon (table 5) and
200 acre-feet of underflow from Stonewall Flat, or a total
of 700 acre-feet, Malmberg and Eakin (1962, p. 16) indicate
.that as much as 2 300, acre-feet of recharge to navcobqtus
Flat :may be. derlved by submurfaae inflow from tributary
valleys.: The coneclusion.reached in Lhim Peconﬂaisqance
is that.about 700 acre-feet of inflow is: uupplied from Iida
Valley. In add:flon the pos 11b311ty exis Es for some ..
ground-water flow- from Ralston and Stonacabln .Valleys, Lhrough
Stonewall Flat to Sarcobatus Valley (fig. 3) Future studies
" may help refine the low net and quantities of flow involved.
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Because no direct.estimate .id 'mddé, the underflow
from Oriental Wash 1s assumed equal to the ground-water
recharge,’ which: ‘has been eotimated to ‘he! about 300 acre~
feet per: year (table 5. : . : P,

DIt P - - :
[T LI PR 1

In Grapevine Canyon, Gr'apev1ne and Stainingeru :
Springs flow about 400 -acre-feet per-year. (See Springs. )
Under native condltlons, ‘most of the flow would seep -
back to the water table and Would be discharged westwaz n
to Death Valle;,r from the ‘area by underflow. Therefore,
the' natural underflow out of the’ Lanvon ta- nearly "aqual’
to the spiing-filow, wr about 400 acre-feet per year.

-~ N o o - i Tt R R
CRapt : . P . : L et



GROUND-WATER BUDGETS

For natural conditions- and over the .long-term,
assuming that long-term climatic conditions: remain
reasonably constant, ground-water inflow to and outflow
from an area are about. equal., Thus, a ground-water
budget can be used .(1) to. compare the estimates of _
natural inflow to and outflow from each valley, (2) %o
determine the magnitude of errors .in the two. estimates,
provided that one or more elements are not estimated
by difference, and (3). to select a value that, within the.
limitg of -accuracy of this reconnaissance, represent% ,
both inflow and outflow. This value in turn is utilized
in a followlng section of the report to estimate the
perennial yield of each area. Table 10 presents water
budgets for each area and shows the reconnalssance value
selected to represent both inflow and outflow,

For Clayton Valley, because neither the inflow figure
nor outflow figure is considered more accurate, the average
of the two is used for the value to represent both inflow
and outflow, For Stonewall Flat, the inflow value is
selected as probably beilng the more accurate of the two
and for Grapevine Canyon, the ocutflow is selected for the
same reason,

34~
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" CHEMICAL QUALITY OF WATER
%

As part of the present.study, 16 water samples were
analyzed in a field-office laboratory to make a general
appraisal of the sultability of the water for domestic
and agricultural use and to define the general chemical
quallity of the water. The analyses are listed 1n table 11.

‘The samples were analyzed for the princlpal anions
and catiohs, .except #odlum and potassium, which were
‘computed by difference. PFluoride,iron, manganese, argenic
and nitrate were not determined, although. they are important
lons and ‘affect the sultability of water for domestlc use.
Boron, critical to agricultural use, was not determined.

For agricultural use the ground water analyzed was
fair to poor in quality, as clasegified by the Sallnlty
Laboratory (U.S. Dept. Agriculture, 1954§ (table 11).

For drinking purpéses, most of .the water samples are

marginal as to.quality. Most samplés had undesirable
concentrations of chlorilde, exceeding 250 ppm- (parts pep
million), sulfate (more than 250 ppm), or total dissolved
~g0lids, as reflected by specific conductance of more than
about 750 micromhos (U.S.. Public Health Service, 1962).:

- The sample from the Goldfleld supply system had a specific
“conductance of 702 micromhos which is within the recommended
limits. The water used for public supply at Silver Peak

is highly mineralized (spring 25/39-22a, table 11)

Because orily a small number of wells and springs could
be sampled, concluzions as to the general quality of water
should not be drawn from the data in table 11. Both bvetter
quality and poorer quallty water probably occcurs :@in the
valleys. :

In areas of evapotranspiration the mineral COntent

of water generally is high, as in Clayton Valley. This
i8 not the case, hHowever, in Alkali Spring Valley. Water
from well 13/41-lc on- the playa, which 1s. surrounded by
greasewood that is transpiring ground water, had a specific
conductance of only 1,730 micromhos, compared to ‘a water
samplée from well 23/40—17a on the playa. in Clayton Valley,
which had a specific conductance of 242,000 micromhos., A
conductance of 1,730 mlcromhos suggests a mineral content
of about 1,000 :ppm,; Generally, this would be a low concentr-
ation, if this were the principal area of natural discharge.
The 1ow mineral content confirms the preliminary conclusion

that subsurface -flow is- occurrlng through the valley (fig. 3).

o e



that flushes the dlsasolved-mineral matter westward to
Clayton Valley rather than allowing it to accumulate and
concentrate in Alkall Spring Vvalley.
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THE, AVATLABLE YATER.SUEELY, - -

T e T el LD

7 .- Sources .of Supply

R N TN
Thé avallable ground-water supﬁlytoffthe six valleys
in the Clayton Valley-StoneWwall Flat .area,conslists of two;
interreldted entities:” (1) the perehnisl "yield, "or the "
maximum amount of,natural gischarge_thtmﬁconomically can. ..

i Mt e

transitional ;storage.reéserve (defined below). "~

.be .salvaged over the .dong term by pumping; and (2) the

Pérennial Vield

_.. .The perennial yleld of each of the six valleys'1s .
shown, in table.l2, .In Clayton and Alkall Spring Valleys.
mo3t’ of the ‘ground-water evapotranspiration could be
salvaged by properly located wells in or near the areas .
of .discharge. - However, in Clayton Valley water quality .. ..
might- be a limiting,factor for agricultural use. S

In Alkalil Spring and Lida Valleys, Stonewall Flat,, .
and Oriental Wash, from which subsurface outflow is’ the’
dominant means of discharge, the amount of salvable.dis-
charge is difficult to determine. The possibility of
salvaging all or part of,the outflow by pumping 1g uncer- . .
tain: .For, the purposes,.of this reconnalssance it 1s

7 assumedn,that .the .subsurface geohydrologlc controls might

pérmit salvage of about.half the outflow by partly dewater-
ing the valley-fill reservoir. In Grapevine Canyon, nearly

" all the natuFal discharge, that is,” all theflow of “Grape- -

vine and Stalningers Springs can be.salvaged. .. . ...

.1l

Transitional Storage Reserve

_ Transitional storage reserve has been defined by Worts
(1967) as the quantity of water in storage in a partlcular
ground-water reservoir that can be extracted and beneficially
used during the transition period between natural equilibrium
condltions and new equilibrium conditions under the perennial-
yield concept of ground-water development. In the arid envir-
ohment of the Great Basin, the transitional storage reserve’
of such a reservoir is the amount of stored water avallable
for withdrawal by pumping during the nonequilibrium period
of development, or period of lowering water levels, There-
fore, transitional storage reserve is a speclfic part of
the total ground-water resource that can be taken from stoyr-
age: 1t iz water that 1s avallable in addition to the recharge.
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»

perennial” yield

Table 12.1<Estimated

Valley

Perennial__-

yieldl/

(acre-feet)

- Remarks

Clayton Valley

Alkali Spring
Valley

Lida Valley

Stoncwall-FIat

' Oriental Vash

- i
Grapevine Canyon

22,000

3,000

350
100 -
150

00

Assumeé''salvage of nearly‘all

naturél discharge. Watea quallty

poor, but suitable for mineral -

ex;raction.

" Assumes salvage of evapotranspir-

ation” 1osses and about half the

subsurfacc outflow.

Assunes salvage .of about half the

subsurface " outflow.
’ 'Dbn

Do;

Asaumes salvage of all the flow of

Grapevine and - Stainingers Springs,
which’ mostly becomes subSUriace
nutflou. -

1. Salvable . supply basad'éﬁ“éstimates in table 10.

_40-
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‘Most pertinent is the fadt that .o ground-water sdurce
¢an be devaloped Without capg%ng storage depletion The
of developmeat from -any recharge and discharge bcundaries
in ‘the- ground-water syutEm, Few desért valleys have wgll—
'deflned recharge: boundaries, such as live streams or lakes
many, howeverJ have well-defined dlscharge boundariess 5gch
a8 areas of evapotranspiration e S LT

“To compute the Lransitional storage reaserve of the
#ix valleys 1in the report area, several assumptions are
made: (1) wells would he stratesgically situsted in, near,
and aropund the areas of natural discharge so that these
natural losses (subsurface outflow and evapotﬂan%piration)
could be reduced or stopped with a minimum of water-level.
drawdown in pumped wells; (2) a perennial water level 50°
feet.below land surface would curtail virtually all evapo-
transpiration losses frém ground water; (3) over the long-
term, pumping would cause a moderately uniform depletion
of storage throughout most of the valley fill, except 1in
“'playa deposits (mostly elay) where the: transmissibillty
and storage coefficients are small; (4) the specific yleld
of the valley £ill iz 10 percent; (5) the water levels
are within. the, range of economic pumping 1ift for Jhe 1ntend~
ed use; (6) the developmert would have little or b effect -
on adjacent valleys or areas; and. (7) the water 13 of 5u¢t—
able chemlcal quality for the intended’ use.

Table 13 prpsents the prelimlnary estlmates ‘oftrangis -
tionil storage. reserve, based.on the .above assumptions, For
each of the six valleys thé estimated storage reservé Is
the product of the area beneath which depletion can be
expected fo oceur, averagé thickness of the valley Illl tD
be dewatered and specifilc yield,

‘The manner;in which transitional storage’ ‘reserve s
augments the. perennLal vield has been described by -Worts
(1967) and in ite simplified form is shown by the following
eguation:

Transitional storage reserve I Ferennlal yield
Q = T . 2

in whieh Q is the pumping rate, in acre-feef per year, and
£ 18 the time, in vears, to exhaust the transitional storage
reserve, This basle eguation, of course, could be modified
to allow for changing rates of storage depletion and salvage
of natural discharge. The eguation, however, is not valid
for pumping rates less than the perennial yield.
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Table_lB.rrPreliminary_eéti@atesbof ttanﬁi;ional storape regerve

:ff.igéll ﬁuqﬁtiti&s réunde@_?

Area of.‘ T Tﬁlckncsé £o be Transltlonal storagc

deplation ' . déwatered . feserve. 1/
o (acres) o ({ecL) ' (acve—fcct}

valley - W ' @) (% (2 x0300

Clayton Valley . . a 50,000 . . . '50___ .. .. b 450,000 '
Alkali Spring Valley 50,000 Ceto- IR 80,000
Lida Valley o - 120,000 .56 600,000
Stonewdll Flaz . 70,006 7 50 - o 350 ooo
Drientalfﬁéﬁﬁ S 35,500 S tose %UGAOOO

. Grapevine Canyon == g A T e
b i T ; I

L. Aséumés Aa Bpeéifié yielﬂ of 10‘p¢rceﬁt. .
- Exc‘udes alluv131 areas in chpah hi11$ anu P&ynastcr Ganyon and those -
isolated areds mostly in the edstern ha1ves of TV ? ‘5., Re 40 E.,

and T. 3 §., R AD E., and "UULhWEStEVn part of . £ ﬁ-: R.- ﬁl E.

b Emcludos playa depDSIt? now being pumped for mlncral cxtractlon.‘
e, Uatcr 1eve1 in 1967 abaut 40 Laet in phrcatopnyte areas (tahlc 8.

d. EXC1udQS Lhe alluvia‘ ar&a betwrcn Gmldfleld Hills and Mbunt JacLson
Rldge.

¢. HNo nining of grounu water is neccgsary tn galvage most of the natural
dischar ge BL the area (Grapevxnc an Stainlngers uprlnvs)

“hoo

.......



Using the above equation ana the eutimates for Clayton
Valley as an.example (trensitlonal storage reserve 450 000
acre-féet, tdble 13;. perennial yileld 22,000 -acre-Teet, ‘
table 12) and using a pumping .rate {Q) equal to perennial.
yield in accordance with the general intent of Nevada Water.
Law, the time (t) to deplete. the transitiéhal storage
reserve, is.computeéd to be 40 years. At the end of that.
time, the transitional -storage reserve would be exhaueted
subject to the" assumptions prev1ously deﬁcribed :

What 18 ot shown oy the.. example Er) that in.the fifst
year’ v1rtually all. the pumpage would.be deerEd from .
storage, and very 11tt1e, if any, would be . derived by
salvage..of natural discharge On the other hand, -during
the last year of the. peried, nearly all punpage would. be .-
derived: from the salvage of natural’ discharge.and v1rtually
none from the etoragc reserve, ; S \‘;hv‘ .

.. Durlng the period of depletlon the ground—water flow
net would be eubstantlally modified. - ‘The estimated recharge
of 22,000 acve-feet per year that originally flowed from
around the sides of the valley to areas of .natural discharge
would ultlmately fiow directly to. pumping welle. ' .

To. meet’ Lhe needs of. an emergeney or other special
purpoee requiring . groand-water pumpage. in exeess of peren— .
nial yleld for specified periods of time, the traneitlonal
storage reserve would be depleted at a more rapid rate than
in the example given. The above equation can be used to
compute. the time. required to exhaust the.storage reserve for

any selected pumping rate in’ excees,of the perennial ‘yield.
‘However,.once the fransitional etorage reserve was exhausted,

the pumping rate should be. reduced to the perennial vield as

moon as. possible. Pumpage. in excess .of the perennial yleld
would result in an.overdraft; and pumping 1ifts would. continue
.to increase and atored water would continue to be: depleted

until eome undesired reszsult peenrred.

s Rl



- FUTURE DEVELOPMENT

The only slgnificant water devplopment in the area
in 1966 was in Clayton Valléey where about 2,000 acre-feet
was evaporated. for mineral éxtraction (table 9). This
leaves an estlmated 20,000 acre-feet per year of salvable
water to be consumed ior 1ndu°tria1 and agr:eultural use,
1t water of sultable guality exists in areas: favorable
for farming. The low altitude of Clayton' Valley favors a
longer growing season than the higher, adjoining vallpy
The best area, hydrologically, for development of the
ground-water resources probably is in T. '3 8., R. 39 E.,
because of 1lts proximity to the largest phfeatophyte—-
discharge area and because of its shallow-to-moderate
depths to water. -Bécausé the scope of this study excluded
test drilling, the hydrologic evaluation of this area is
tentative. Before any large-scile development is under-
taken, test drilling should be done to evaluate the aquifer
characteristlcs, depth to water, and partieularly the water
quality for the intended use, Ar evaluation of soll sult-
ability also 1is beyond the cope of this'study. ' o

Alkali upring Valley, having a yield of" possibly 3,000
acre-feet per year, contains water that might be -sultable
for irrigatlon. However, static water levels are no less
than 30 féet and might -be 50 feet or ‘more - ‘iri-areas having
s0ils sulitable for farmihg. Whether large~capacity WPllb
Could be developed is not known,

- The depths ‘to_water in 1966 in Lida Valley, Stonewall
Flat, and Oriental Wdash probably were in exceéss of 200 feet.
Ground water in these Areas provably would ‘be economically

"develaped only for some irdustrial uses or for public-supply .

inasmich as pumping lifts would exceed present economic limits
for most types of agriculture. Moreover, -the estimated peren—

‘nial yields are inadequate (100-350° acre- iect) for any
" slgnlficant farming development,

The springs near Lida in Lida Valley probably could
be redeveleped as they were when thelr flow was piped to
Goldfield (Meinzer, 1917, p. 151). To determine thelir
present potentlal, each spring would have to be vislted,
the flow measured, the quality of the water determined,
and development costs ascertained. In Grapevline Canyon,
maximum development of Grapevine and Stainingers Springs
would utilize most of the perennlal yileld of the area.
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.____SELECTED WELL AND SPRING DATA AND WELL LOGS

Selected welI*data are listed in teble 14, selected
spring data in*table 15, and selected drillers' logs of
wells-.are listed.in. table 16.. Most of the well data and
legsware from the files of the Nevada State Engineer,

i

v Data in table 1u were selected to include most of

‘the wells 4n -the area. -Table 15 includes data on the
largersprings . that.iwere-visited as part of the field

work Table 16 cont&ins lego for only a tew wells.
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Table 16.--Selected drillers' lozs of vells

Thick=- P Thicl-

T . ness - Dbepth : . . . ness - Depth
Material — (féet? (ﬁgﬁ;} ' ___Material L (feet) (fest)
) CLAYTGN VALLEY °
25/39-12¢ . R - S[&O-lﬂd _
Clay, brown R 1% 14 clay, brown 12 12
Salt., 13}?9._1'8 ' o 14 ' _28 Salt 13 - - - - 25
Mud, blue, and chunks of " © " sand, hard 30 55 °
salt 300 - 58" salt, hard, - 2 51
Salt, firm C .. 6 6k c1ay_, sandy, blue, hard' 21 T 18
Clay, blue, with sand streaks .16 60 clay, soft L5 82
Salt L2 82- g4lt, crystalline ‘ S14 96
Clay, blue . L. L. b 126 (lay, dark brown, sticky ] 105
Salt o | Sk 130 Rock, -loose; ‘gome gypsum 17 - 122
Clay, blue, fim 82 212 galt 32 154"
Sand : 14 226, Glay, brown, sticky 132 © 286
Gypsum-like material, hard | 18 244 gand, blue, fine, with some '
Clay, hard - , 4 248 pumr.ce , » 12 29%
Sand .. 20 . 268 clay, browm, soft .32 - 330
Clay,. sandy, blue,. soft 8 . 306 gand, blue, fine - ‘6 338
Clay, blue, hard 22 328  (Clay, brown | 43 - 385
Sand . 4 342" Roék and gypsum, hard ‘15 400
Clay, blue 0, 48 7 390 sand, soft, with pumice 32 43277
Sand ' © 6 - 396 clay, browm, soft 73 505
clay, blue’ , 22 - 418 gravelly clay, brown, hard 10 ' 515
Sand . o . * 24 4427 gravel and sand T19 534
Clay, blue - s+ 718 460 Clay, gravelly, gray, soft ~ 36 570
Gypsum=~like material, hard - 15 475 Clay, gray, hard 14 584
Clay, blue, with aand streaks 25 -+ :300- Rock and gypsum 10 594
25/39-25b ' "3 sand, gravelly -6 600
Clay. br € 12 1 Rock and gypsum , o 257_ 623
2y, orown, we o hrs o v clay and shale 75° 700
Clay, brown, havd 12 24 y : (S
Clay, gray, soft 36 - 60 :
Sand ‘ 4 04
Clay, gray, hard - - .. 16 .. 80 - .. ]
Sand, fine T 3 . 83 . - L
Clay, gray, and gravel 37 120 . C . ST -
Sand _ 3 123 - ' :
Clay, gray, and rock 117 240 :
Sand, fine . 6 246 .
Clay, gray, and gravel S bh 294 L T - .
Rock 12 302 L v
Clay, gray, with sand streaks 32 = 334 o : :
Rock and shale ’ 66 400
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Pable 16.-=continucd

-~ B TP I AP T
. ness hepth ERE nese  Depth
; Mﬂtcrml (feet) (fest) o daseial o (feeR) {foet)
38/39-11a C 3873973 lla comts
Sandy silt with clay 25 25 Cravel, sandy ' 18 1,245
Gravel 5%° - 30 Sile, sand, and gravel © 260 01,405
Clay - . 3. 35. Sand and gravel-beds .
Gravel and sond 25 60  -alternating with sandy o L
Clay . §. . 63 sili beds w, e agn, 335 1,820 7
Sandstone cand gravel 22 7080, aran. . . o ' -
uandstone, tuffaceous . 15 105 ég#igngi_u . -
P P Cravel and boulders j0 . .70
Clay, sand, and gravel £5. 0 150 T harra : S 110,
) P . Clay, yelloy, and:gravel« - 100 . 170
Sandstone : and gravel _ 25, 175" Clay, ved; and sravel 75 245
Clay o150 1o TRAYs UE grave A
Sandstone T & R 203,’ “, i ALKALI SPRING VALLEY T
Clay . - T 218 g . A
Sand -and gravel . 17 227 T - ~ s
ci1f . T Soil, 5andy . \ o 1 1 3
Sand. :cong1omelaLe, and .::‘. Cl§¥ and‘g;avel o T ““1795: 180
sqnmstome . ﬁb_-" é70” Clay, yvellow; and sand 332 2%0 
Clay, sand, and gravel 111257 355, Chdy and-water-bearing . N
Sand C e 25 420‘ ﬁravel o SR 310
Sand, 311ty, with clay = 1€ 430 35142 ~11b ‘ '
Sand, medium to coarse .. Z0:. . 4530 (Clay and houlders ‘ 136 136
Clay and fine sand D 55T 505 . Gravel and boulders L 140
Gravel, sanuy o L - T 510f Clay and boulders 25, 1485
Clay . “and- silty sand 50 580G " poulders, sand, and gravel 13 175 !
Sand and gravel ‘ , . 157 575 (Clay, gravelly, blue Y 235"
Clay o . -3 578 sand end gravel: - c e, 2 237
Gravel, sandy _ Jo#zz 0 600 clay, blue @J;JWQT . 763 300 .
Clay and fine sand ' .55 635 sand and gravel = 12 312
Sand, coatse 5 660" Clay, blue 20 7 322
Ciay, silt, and sand LR gr5 uandstone,‘sana, and ar aver 20, 352
Sand ‘and gravel "7 822 (1ay, blue _ .33 < 390
Silt, sand, and gravel 39 660 gand, fine o 30 393
Gravel, voleanic 5 865 ghale, broww . - 47 840
Sili, sand, and gravel 30 6595 " 1IDA VALLEY '
Gravel, coarse 8 003 PP oo T
$ilt, sand, and gravel 192 1,095 284317, 7 ‘ A
Sand and gravel olo1,195 GraV?l rock, and sand 0 Z;O
§11t, blue-gray 15 1,120 Comslomerare .- N30 476
Sand and sravel 5 1,25 ©Send, fine ' ﬁ4- 483
Silt, sand, and gravel 40 1.165 Conglomerate, very hard 100 500
Gravel 5 1,170 Con";omerate - soflt, weathered 20 600 .
silt, light brown 12 1,182 DReck, veryhard o 4 604
Gravel ' 3 1,155 o -i . e e ._57

5ile, sandy, light browm 50 1,235
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° | LIST OF PREVICUSLY. PUBLISHED REPORTS.IN THIS SERIES .

Report . e Report ,JYQ S o
No, . - Valley . L NoLl ‘ 7Vallez S
1 Newatk' (out of pPrint) L8 'Smith Creek “hrd Ione
2 Pine SOut of print ' 29 Grass (pear Winnemueca).
3  Long {(out of print ) _ 30 Monitor,.-Antelope,, Kobeh
, bine Horest, (out. of print) . 31 . Upper Reese '
5 7 Imlay area’ (out of print 32 . Lovelock,
6 Diamond (out of print) 33 Spring (DEHP ElV)
7 Desert : RN (out of print)
8 Independenc@\; S . 34 Srake, ..y
9" @abba T T 'fHamlln B
10 Sarcobatus and Qasis C Aftelope.
11 Hualapai Flat | ... Pleasant.. .. . ol
12 'Ralston ang STOnecaan .., | Ferguson Desert)
13 Cave ’ 77 "{out of pr 1r1t)
14 Amargosa . : 35 Huntington, .. .. .
15 ° Long ; %urprise ©. _,-Dixie: Flat Sl
Tksstere Lake Colemanf' . -Whitesage Flat (out of print)
Mosquito Guano ™ " 36 'Eldorade - ‘Tiute Valley
Boulder (Nevada and California)
16 Dry, Lake and Deldm&r_‘h - 37.. Grass and:Carlco Lake .
17 . Duek Lake =~ 7 . {Lander and, Eutéka Countiles).
18" “gabden and Coal 38 Hot. Creek. .. -
19 Middle Reese andg Antelope Tittle Smoky L
.20 Black Rock Desert | .. Iittle Irish Lake A T Y
- Granite Basin . 39 .Eagle (Ormsby, Connty) ' o
High Rock Lake 40 Walker lLake
Suwmmit Lake . ..~ Rawhide Flats,
21 Pahrandgdt and Pahroc i ... . Whiskey Flat
22 . Pueblio” " Continertal’ Lake L1, Washoe Valley " ...
TVirgin  Gridley Lake o 42 " Steptoe Valley
23 Dixie Stingaree 43 Honey Lake Warm Springs
. Falrview TPleasant . Newcomb Lake  Cold Spring
BastgateA'Jersgy. . Dry L " Lemmon -
Gowkick S . .Red Rock ) bpanlsh Spr1nps
o Lake _ '~ Bedell Flat = Sun,
25 - Coyote uprlng .  Antelope .
Kane Spring - Nl Smoke Creek De%ert
Muddy River Spr]ngq . + - San. Emidio Desert
26  Edwards Freuk[., : ww .o, ¢ PElgrim Flat oo
27 Lower Meadow ' Patteiqon ,;ffgg’;Painters Flat . o
Spring . (rear Panaca) =Y diedaddle Creek L
‘Panaca Fagle Dry (near Sand Pass) . Lo
" Clover Dry Sano : i
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PLATE 1.—GENERALIZED HYDROGEOLOGIC MAP OF THE CLAYTON VALLEY—STONEWALL FLAT AREA, ESMERALDA AND NYE COUNTIES, NEVADA AND INYO COUNTY, CALIFORNIA
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