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FOREWORD

The . program of reconnaissance water-resources studies
was authorized by the 1960 Legislature to be carried eon by. the
Department of Conservation and Natural Resources in cooperation
with the U.5. Geological Survey.

This report is the 44th report prepared by the staff of
the Nevada District of the U.S. Geological Survey. These 44
reports describe the hydrelogy of 107 valleys,

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

Director

bepartment of Conservation
and Natural Resources

February 1968
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WATER-RESOURCES APPRAISAL OF SMOKE CREEK -
SAN EMIDIO DESERT AREA, ; o

NEVADA AND CALIFORNIA

- . B “ B ’ . - * ooy

e By RPN I
. Patrlﬂk A. Glanoy ‘ - z :
N . and S ;

b = " F. Bugene Rush- 7. 1

L' a . SUMMARY _

The report area includes two major valleys and Ilve
smaller valleys in northwestern Nevada and ncrtheast@rn Calif-~
ornia and covers a total area of about 1,550 square; mllesa Major
valleys are smoke Creek and San Emidio Deserts, smaller valleys
are Painters Flat, Pilgrim Flat, .Dry Valley;fsano Valley, anﬂ
central Skedaddle creek valley. S

Preclpltatlon within thearea is. assumedktm be the source
of practically all water occurring in- the anea Most’prEClplta-
tion- oceurs duxing the winter, and summers are-usually hot*and
dry, except for thundershowers. T _ T

: !

Geglogic terrane controlling, the natural- hydroloclc system

. consists prlnclpally of consolidated:rock mountain masses

bordering and SEParatlng the valleys, and alluvlal—mantled valley
floors. Mountain ranges and intervening naslns ‘are! the result
of structural deformation of the earth swcrust that set the 'gross
hyerIOglc framewcrk Gl the aréa, - L .
”:, - - 3. . . N

) The pr1n¢1pal knéWn- and develmped aqulfers ocour in allBV1a1
dep951ts, generally at relatively shallow depths anwledge is
presently unavailable about the presence, 51ze or quallty orF
water reservoirs: at great depths ln the alluvium or 1n thc
consolldated rocks. . Sy

- . . . -

54 4 . - . i

Fleld o;fice cnemlcal analyse of 25 water samples Shﬂw -

 water quallty ranges from good to'very poor. ' The quality of

water in shallaw ‘ground-water reservoirs. upgradlent from playa
areas is- generally suitable for most’ PurpDSGS, poorer iquality
water was, encountered“ln shallow aguifers, in natural discharge
areas on and near the playas : ".::- ;l

LiE l.‘ A
i

Pr1nc1par hydralcglc facts and' eﬁtlmates resultlng from
thlE reconnalssance are summarlzed i table,l

.,s'r:‘ N v

i~ . ot i R ' R +
[ ol - o B : ! )
LT ¥y Ll . . s ) 3

Eo o - - o - - - T

4 . A s -
A iy . VY T



1 ¥
.__Lm_"” ;
T ummm 210E ﬁmuﬂ... q .
. S : “ .mMmﬂ._muw mummh:m Hmmumuxm ‘o
el ‘s&attes Juadelpk woxy ag o3 MOT3 mumm.ﬂrmmmw mwsmuﬂwnmﬁm q
oo A mmmnﬂmuﬁ muﬁnmm ._mﬂumunu i
N L) B o 01>, 00T M. SRR unmEmaHmpmﬁ
= RS S 1ajem- m&aomm wﬂmr.u Jpgans uﬂmwmum
- ) n... DT ... - B .u,mv v.w.
= -~ 000°S  000%9 S8 L8 3y 9s1es9, o8eu03s
& oo g Mm_wm m mumuﬁ mc awume.numm,. humﬁ.ﬂﬁ.ﬁmhm
R o GZ 001 o - R B g m pTat1k
£ : . ‘ Hmamﬂmh_mm« o mumE._..umm humﬂdﬁﬁmum
LR - - ) C .
- 01> . 0f: 07 : I 000*c. n SR .ﬁoﬂmuwnmmmauanmbw
RENEN - : = N L S Lo J.E mMHE.EmHﬁ Hmumauﬁﬂdcnm Hmnmumz
e D (09 07> 2002 ‘005 = Q0E°T aEuﬁ : .Sﬁ,ﬂ.. EREE : mmumaumu Hﬁmaégo“w
B : : T : : LR i - L £ 7
’ L0898 . 08 0L . 0G! 06" 1 %m N g %a ﬁh . mﬁﬁgoe E?d &Eﬁ .HBE, @3e1ing
i mﬁuwﬂu ..s (e} {a°e) (x; [0 Am mw_ N ,?, ) a huﬂummuﬁﬂ uﬂwcwonwmﬂ ﬁmﬁﬂmﬂq
! P o ,..w.. v.. Lo
[ Z1 9 95 mcm.& 0Z1°T - &
: s, o ) RNy m.ﬂmﬂWmu
. mm:wb“ A21TBATARTTRA 7 _ﬂuﬂmn m“mﬁm u‘ummmm; Sk ELLEACER: : wm
2 Hasan: oueg: Axqz Eﬂum.ﬁfmm“ mhmum._”m_m Gﬂﬂﬁﬁm.. , Mmuﬁuw R AP
STPPEpaNS: : SLoo.hor o e ¢ luEst [ avoligd S )
FEAIUSY: : T T S - .n iz T Soou T
(s£eTTeAY s3TUf oT30f0IpiH - Ll W; . L i
{pazou a15ys jdeoxs ‘iwekiapd Jovy-2ide ur sajelifasd 1IV) A
1 St - 4G G - o] it R
YL TAJemmms _u.mwﬂﬁuuvhmu‘r.ﬁ... 31qel N :




Water-resources deveélopment. of the area has bheen for
agricultural, industrial, municipal, domestic, and mining use
and has heen mainly restricted to-Smoke: Creek,and San Emidio
< Desert areas. Development throughout the area as a whole is
currently less than 10 percent of the preliminary estimated
perennxal ‘yield,. rFuture ‘development may- depend principally

upon:whether the-quantity -and- 0ua11ty of avallable water are

ca
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-adequate for the 1ntended use., =
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Nevada is currently experlenCLng & rapld growth 1n :
population and associated development, that began more than a
decade ago. Increased water reguirements for .domestic, conserva-
tion, agricultural, and industrial uses have accompanied this
growth. Anticipating these jncreasing water needs, the Nevada
State Legislature enacted legislation {Chaptex 181, Statutes
1¢60) authorizZing an expansion of the established program of
hydrolOglc 1nvest1gat10ns being conducted by the U.S, Geological
Survey in cooperation with the Nevada hepartment of Conservation
and Natural Resources., The legislation provided for matching
funds with the Federal government, to conduct a reconnaissance
appraisal of the ground-water resources of the State. The
appraisal is being made as a series of reconnalssance investiga -
tions of individual or groups of areas. This investigation is
the 44th in the series,

During progression of the investigative series, the
necessity for supplementary information.on surface-water resources

was recognized. Accordingly, the reconnaissance program was .
broadened in scope to include an accompanying appraisal of the
surface-water resources of the areas being investigated, ' .

The chjectives of the reconnaissance investigations, .
including this study, are to (1) present the general geologic .
setting, (2) appraise the source, occurrence, movement, storage,
and chemlc:l quality of water in the area, (3) estimate average
annual recharge to and discharge from the ground-water reservoir,
(4) evaluate the surface-water resources in the valleys, and (5)
provide a preliminary estimate of- the perennial yield.

The investigation was made under the general supervision
of G. F. Worts, Jr., district chief in charge of hydrelogic
studies by the Geological Survey in Nevada. Field work and
analysis of hydrologic data were done during the period September-
December 1%66.

Location and General Geographic Features

The Smoke Creek Desert-5an Emidio Desert area, as used in
thls report, d951gnatcs an area enclosed by lat 4¢ °10' and
41°00 N., and long 115°15' and 120°15" W. (fig. 1). It is
mainly in the central part of Washoe County, Nevada, but part
extends eastward into Pershing County and westward several miles
into Lassen County, California. The area, about 1,590 square
miles, is approximately 55 miles long and 52 miles wide at its
greatest extent. .

e - ‘f . : -



Water-resources development: of the area has been for
agricultural, industrial, municipal, domestic, and mining use
. and has been mainly wrestricted.to. Smoke Lreeck., andvsan Emidio
o Desert areas. Development througholt the drea ds a whole is
‘ currently less than 10 percent of the preliminary estimated
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i - purpose anduScope of the‘Investlgatlon 'g:

ol TR o e ey s

& ---l . T

- Nevada "is currently experiencing -a rapid growth -in.. .
pmpulatlon and associated development, that. began more than.a _
decade ago. Increased water reguirements. for -domestic,: conserva=-
tion, agricultural, and industrial uses have accompanied this
growth, Anticipating these increasing water needs, the Nevada
State Legislature enacted legislation (Chapter 181, Statutes
1¢60) authorizing an expansion of the ‘established program of
hydrologic investigations being conducted by the U.S. Geological
-Survey in cooperation with the Nevada Department of Conservation
- and Natural Resources,  The legislation provided for matching
funds with the Federal government, to conduct a reconnaissance
appraisal of the ground-water resources of the State. . The

appraisal is being made as . a series of reconnaissance 1nvestlga— ;"

tions of individual or ¢roups of areas., This investigation is
the 44th in the series.

During progression of the investigative series, the
necessity for supplementary information on surface-water resources
was recognized, Accordingly, the reconnaisgance program was
broadened in scope to include an accompinying appraisal of the
surface-water resources of the areas being investigated.

The objectives of the recennaissance investigations,
including this study, are to (1) present the general geologic
gsetting, (2) appraise the source, occurrence, movement, storage,
and chemical guality of water in the area, (3) estimate average
annual recharge to and discharge from the ground-water reservolir,
(4) evaluate the surface-watér resources in the valleys, and (5)
provide a preliminary estimate of the perennial yield.

‘The investigation was made under the general supervision
of G. F. Worts, Jr,, district chief in charge of hydrologic
studies’ by the Geological Survey in Nevadaﬁ Field work and

analysis of hydrologlc data were done-during the period September—f

December 1966,

 Location and’'General Geographic Features

The Smoke Creek Desert-San Emidio Desert area, as used in
thls repert dealgnates an area Pnclcsed by lat 4G°10* and
41°00'N., and long 11%$°15' and 120°15" W. (fig. 1). It is
mainly in the central part of Washoe County, Nevada, but part
extends eastward into Pershing County and westward several miles
lnto“La&sen County, California. The area, about 1,590 square
-miles, is approximately 55 miles long and 52 miles WLde at its
greatest extent.




Major drainage-basins are Bmoke Cregk Desert and S5an
Emidio Desert, minor areas include Painters Flat, the central
part (Nevada segment only) of Skedaddle Creek valley, which 1is
a tributary of Honey Lake valley to the southwest, and three ‘
small adjzcent valleys to the northwest, southwest, and southern
parts of the area. For the purposes of this report, these minor
valleys, heretofore unnamed, are referred to as Pilgrim Flat,
Dry valley, and Sano Valley, respectively (p1. 1).

Empire and Gerlach, small towns in the eastern part of the
area: are the main centers of population. A few farms and
ranches are scattered throughout the area, railroad workers:
intermittently live at Sand Pass, and a mining family resides in
Wild Horse Canyon in the mountaing east of the Smoke Creek .
Desert. Main access to the area is by Nevada State Highway 34,
which runs north from Interstate 80 (U.8. Highway 40) to Gerlach,
and Nevada State Highway 81, which enters from the north and
terminates at Gerlach (fig. 2). An improved gravelled road
follows the western edge of the Smoke Creek Desert and extends
southward into Honey Lake Valley; it also connects with a .
gravelled road that trends northward part way up Smoke Creelk-
Desert and ultimately connects with U.S5. Highway 395 in north-
eastern California {(fig. 2). Several other unimproved roads and

trails traverse the area, but travel over many of these can he

siow and uncertain. The Western Pacific Railroad crosses the
area from northeast to southwest and passes through Gerlach, a
junction point for a spurline to Bmplre (pl. 1}.

~ Principal industries of the area are ranching, farming,
railroad facilities at Gerlach, the United States Gypsum Co.,

mining and products plant at Empire,and a minor amount of other

mining. ‘

Previous Work.

The first utilization of and report on water resources of
the area by white men was by the Fremont expedition, which
campad at the Great Boiling Springs (32/23-15bl), while passing
through the area during the winter of 1844 (Fremont, I845). A
more detailed exploration and study of the natural'ehvirpnment
was made by Lieutenant E. G. Beckwith during the summer of 1854
(Beckwith, 1854) as part of an exploration of possible railroad
routes to the west coast. The geology of part of the area was
atudied and described by members of the rortieth Parallel
Survey {(King, 1878).

The earliest detailed hydrologic information on the area
was published by Russell (1885) in his famous Geologic History
of Lake Lahontan. A report on a reconhaissance ground-water

- study of Winnemucca Lake Valley, southeast of and adjacent to

the study area, was published by the U.S. Geological Survey
(Zones, 1961). Recently published reports of the hydrology of
adjacent areas northeast and north of the area are part of this

-5
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Figure 1,—Areas In Nevada described in previous reports of the Water Resources
Reconnaissance Series and the area described in this report
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current Water Redources - Reconnalssancc Serles (5inclair, 1<62
and 1963a and'b). A dtudy 6f the area to the southwest, a part
of this same series, is currcntly in progress (Rush and Glancy,
1268). -
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"’ GENERAL “HYDROGEOLOGIC  ENVIROSMENT

" bhysiography ¢ v <

The Smoke Creek Desert is a northeast-trending valley that
merges at its northeast end Wwith the northwest corner of the
north-trending San Emidic Desert (pl. 1). The juncture of these

two desert valleys is in an‘area where tieir playas also merge

b y h ca h -

~_with the southwest end of Black Rock Desert.,

. o:The valléys are bounded mainly by-consolidated:rocks which
“Form the mountain masses. However, a small part of .the- topo-.
graphic Boundary between smoke Creek Desert and its southwesterly
- ndighboring depression, "Honey Lake ‘'valley,” donsists of an -
allQVial,diVidefiﬁ”theineighborhdéd-ofESadd;Pﬁss[T*Likewise, a
paxrt of thé eastern boundary of San“Emidio Désért ig 'a gently
sloping alluvial divide that separates it from' Wirnnemucca Lake

Both Smoke Creek and San Emidio Deserts are characterized
by - extensive playas.. The playa surface of Smoke Creek Desert
makes up about 20 percent of its valley area, and that of San
Emidio Desert about 13 percent of its valley area. Altitude of

the playa surface of Smoke Creek Desert ranges from about 3,855 R

feet at the south end to about 3,820 feet near the northeast end.

San Emidio Desert contains two playa areas (pl. 1). The
northern one is called Granite Creek Desert on some maps or a
part of Black Rock Desert on other maps. However, for discussion
purposes in this report, both playas are. considered part of the
San Emidio Desert. Altitude of the southern playa ranges [rom
" about 4,010 to 4,040 feet and that of the northern playa ranges
from about 3,600 to 3,520 feet. Surface flooding of the
southern playa could reach only relatively shallow water depth
before spilling to the northern playa through an interconnecting
ephemeral channel. Likewise, surface flooding on the northern
playa could reach only very shallow depth before spilling north-
westward through an ephemeral drainage into Smoke Creek Desert.

The mountainous boundary of Smoke Creek Desert includes
Granite Range at the northeast, Buffalo Hills at the north, a
group of mountains belonging to an unnamed group oI highlands
at the wesgt, Terraced Hills at the south, and Fox Range at the -
east. Highest mountain peaks in Smoke Creek Desert are Granite
peak (altitude, 9,056 feet) of Granite Range; Observation Peak,
Spanish Springs Peak, and S5hinn Peak (altitudes, 7,564, 7,626,
and 7,562 feet, respectively) in the western highlands; and Pah
Rum Peak (altitude, 7,606 feet)} of Fox Range.

The mountainous boundary of San Emidio Desert includes Fox

Range at the west, Lake Range at the south, and Selenite Range . .

at the east., Highest mountain peaks of San Emidio Desert are
pah Rum Peak of Fox Range, Tohakum Peak (altitude, 8,075 feet)
—_7 - :




. o “ D,, Lake R,ange',‘,émd Ehes unnamed ‘peak” (alt:iftudew'?! 424) and Selenite
F. ' Peak (altltude 7*115) oi_Selenfte henee e .r:y»: Wertrow
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G Dry and aqe Valleye* reiatlvelyiemall topographlc-

' depre331ons seuthwest—and gouthea’st of ‘Smoke - Creek'Desertw
reepeetlvely, are generally berderednby»eoneolldated ~rocl
mountalns However smalls seqments ‘of, théir boundaries. .congist

. of alluv1um DI unknewn thlcknessu Thése ‘segments occulr’ at the
northeast*and south.énds' of Dry valley -along ‘the-horders.of Smoke
Creek Desert and Honey Lake Valley. reepectlvely, and in Sano
Valley alone the nerthern ard" southwestern -edges 'where it borders
Smeke Creek Deeert and at -its southeast: edge where it borders

i Pyramld Take' Valley + Although-theége “degfients .are-Taterally.
restrmeted and themr elluvmal=eur;aees-ma1nta1n topographic
clo ure DI the valleys the alluVLum,“lf ‘sufficiently thick, may
permlt “SUbsur face leaLaqe of 'water from 'the valleys.  Playas in

- _thesge valleys are, somewhat higher’ than that of Smoke Creek Desert;

' Dry Valley playa has an altltude o 4,200ufeet and.the twe small

playae of Sane Valley have altltudee e!‘abeut 4,000 feet.

[ I N T T B S

BN

CThrml v

d ‘j‘“Palnters and Pllgrlm“Flate "are’ tépographically closed
”,*ﬂEPIESElOnE in ‘the nerthwestern part of the study’ areaaf Their
ba51n beundarle ‘are Lompoeed Of eensolldated rocks, ‘except fox

S TOR ""a very Narrew band of alluvmum at the northwest edgerof iPainters
- o Flat .Whlﬂh 1””prcbab1y qulte thin and-would. not be.capable of
O tran mlttlng appreelaale quantltleeﬂof ground-water out of the
:' .area. . ‘The playae ef Painterd and Pilgrim Flats have. alt;\,tudee
zof abuut 5, 630 and 6 ZDD Leet respeetlvely R '

RS T LA R

- Skedadale Creek valley is. both tOngrapthally and
wlhydrolegleally open to Honey Lake Valley. Within Nevada the
:;creEkbed decreases “n altitude from aboit.5,030 to:4n 570 feet,
_The hlqhest topegraphle features in the® hlthandtheundlno D¥y
“'Valley, Sano’ Valley, Palnterr Flat, Pllgrlm Flat, and .Skedaddle
.,’Creek valley are lese than'T OOD feet 1n altltuden SR

i B
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it Geeloqle Unlte

. . A Slmp]lfLEd geelogme map of the area is shown on plate 1.

'“The geoleey 'was prepared by ‘interpretation of acrial pthOgraphs
‘£rem the Geologic ‘Map‘of- california ;(Lydon ‘and-others, .1960}, and
by iLeld observations and-mapping. durlng thcastudyqperled For

the purpoees of this reconndissance ‘only -three- units were ... . -
;ji ldentlfled ' eonsolldated roeks younger, and: elder alluV1um.

--A.lw . ~t .
. : o L L

. L f‘“’ CensolldatedIRoeke ERE
Lo T - EAC ORI SRS e
‘The meuntalne and uplands earreundlng the valleys are
ehlefly CDmpDEEd em censolldated rocks I wiThese rocks also under-
: g llcrthe younger and ‘older” ‘alluvium et*the’valIEye"ﬁﬁThe congoli-
=, e dated recks are malnly lgneous, with+a 1eeeer areal dletrlbutlen
. T Of SEdlmentary and metamcrphlc recks, LD e Iy

Sete DR Ly .i‘i."' LT wel s
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' majer groups, and-the igneous Tocks oCcCur as. hotlh. Llnengrelned

woweetern part  of-the study area. are also. faulted and deformed but

-The SelenltegRenge-eentalne repreeentatlvee of all three

voleanic rocks and coarser gralned intrusive granltle rockss
Uplands around thersoutheastern part, of \gan, Imidio .Degert are
mainly volcanhic rocks consisting of leva flewe hreec;a and tuff,
These same general. volcanic. typee are well, Lepreeented 1n the Take .
".Range and in the Fox Range, and form the . divide between ‘smoke

Creek and San Emidio- Deserts.. Gnelee,,aehlet ang. slate ere the
prlnClpal metemerphlc rocks: in the Lake and Fox Rangee.

The Granlte Range nerthweet ef Gerlaeh eonelets melnly of
eranltle intrusive rock.and some Elne—gralned extruelve voleanic
rock.  .Phe rocks.in_the. mountains and uplande around ‘the western
and southern pertelef Smoke Creek Deeert ‘and surrounding the
remainder of -the smaller wvalteys are eempesed mainly of’ tuff

‘breccia, and lava £lewe eenerelly ef beeeltle eomp051tlon

T ,""

Faults generally eeparate the eeneelldated reck meeees of
the :mountains and.-those .underlying. thée dlluvium of the valleye
"some of these . faults are shown on plate 1. The upland rock
Masses are-also-faulted and etrueturelly deformed, particularly

- .in the. Selenité, Lake, and Fox. Ranges where rocks of various ages,

probebly PaleoczoicH tO.PlelEtOCEnE” are represented Lsome forma- .
tibns incthese ranges were proedblyaqubjeeted to several genera- S
‘tions of structural deformation.: The velcanic- rocks ‘of the The

the” younger emplacement .age, Tertlery_te Pleleteeene redueee
the number of episodes of reglenel.strueturel defermatlen to
which the rocks have been eubJeeted in eemparlson to the older
ICJCLS. """‘i;l o L L, . . v
) - .r..; : = & - ‘,,. B .
: The eeneolldeted reeke hEVE been ereded te'Lerm pedlment

"eurfacee along the'edges of most of the mountain fronts in the

~gtudy area. The pediments generally. are. mantled with a relative-
~1y thin layer of alluvial material near the’ mountaln front.

Where pediments are covered by an alluvial blanket too thin to

. form an important aqulfer they . axe- 1neluded-w1th congolidated
reeke en the eeelegmc mep (p1. 1). ' :

ot

i thtle dlreet lnfermetlen 15 evallable eeneernlnq the water-
bearlng properties of the Cﬂngclldated rocks in this area. How~
ever, small cgprings and-seeps. igsue from the ceneolldated rocks,
‘mainly. the volcanic: rrocks, Wthh 1nd1eatee that some witer .is '
stored and transmitted, by them. Only one Xnown well'in the area
(32/20~32bl) is believed to have 1ntereepted or penetrated the
consolidated rocks, and-then only, to. a depth of 4 feet, which 1is
net deep enough to test thElr Water yielding capability.
- W - *“'U. --| o oy - i l

3rf: The-" metamerphle‘and 1ntruelve lgneeue reeke may yield small
to moderate-amounts ;of .water. frem ireeture zones, but water
redquirements of the area have nhot yet been demandlng eneugh to
warrant investigation of. this. source of eupply The extenelve B
areas of voleenle rocks-in the western and nerthweetern pert of ..

<o (7
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. ‘the area mightfcontain moderate to'large quantities of " ground

’ water stored in fracture zones and in porous-zZones between lava
flows. The water~yleldlna character of the reservoir is untested,
and theleforo the prESEnce =2 ‘absence of ecmnomlcal water
supplles Wlthlﬂ 1ts cnn;mnea 'is: not kﬂuwn = i

+ " -
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Alluv1um Lt T .;'w"-fht o

T Alluvinim©in the -report ' area: conﬁlsts of roclk debrls derived
from’ the-consolidated. rock-moiantain masses. It“was transported
“downgradient by the action of water, graVLty, ‘and:wind, "and
depogited: either subaerially:or beneath the'water.surfaces of
‘angient’ lakés.. - Individual rock fragments ‘or mineral:grain ..
‘¢constituents composing:the deposits-have individual’ ‘erosional,
‘trdansportational, and depositional listories; mostfofthe’ part-
icles have undergone several cycles of transport and deposition,
The lithologic composition oftheé’ fragmental: ‘constituents
generally-reflects the eomposltlon of the-bedrock (consolidated

- rocks) from-which they were originally derlvcd with due regard to
any ‘later changes that may- have occurred as -a result of- chemlcal
weatherlngo' . . . . , :

- ':-}"l‘ [ N
et '”The alluvmum is the chief knuwn croundwwater resServoir in
the area.  Its water storage and transmissive characteristics

_ ] are related to the erosion, transport, and deposition of its
. 4l Tindividual’ ¢ohstituents ‘and to the post-déposifional Hlidstory.of

’ ‘the deposits. Its water<bearing character mayrbe further altered

by post-deposgitional structural deéformation. Therefore, water-
- bearing characteristics-may vary’con§iderably W1th1n 1ndlv1dual
deposlts as well ds between different :deposits. ' :

.‘
Fiae
-

“UThickness of the alluvium ranges  from. a:mantle’ commonly
“less than a fopt?thidk over much of the.consdlidated rock uplands
'to 'more than a-thousand” feet in the valley troughs.: -Only one
~well in the study area (32/20-32B1), “near’ the mouth of’Buffalec
Creek, apparently completely:penetrates the alluvium. ->However,
the thickness df alluvium at this" partleular gite is 182 feet
(table 18), and the relative positidn of* the site neatr the”valley
edge duggests a much greater alluv1a1 .thickness hear the. valley
axis, Wells at the United States Gypsum Co. plant in Empite,
aleng the northeastern part of San Emidic Desert, penetrate
deepest in the alluvium’ of’any wells:in the-area:. well 31/23-11dl
hottomed .at 354. feet without penetratinhg:consclidated: rocks. and
well 31/23=14al extends. through alluviium to.a.depth of- 449 feet
before penetrating a 44-foot interval of -hard-lava. 'Benéath the
lava -unit 57 "feet of gravel, sand,- -and clay’wcre penetrated;
these lowexr deposits represent a cmntlnuatlon of.the alltivial fill
of unknown thickness deposited before extrusion oi:thée-lava: The
Trego well, drilled in the Black Rock Desert playa (34/25-8)
about 17°milesinoytheast of Gerlach, '‘penetrated-1,500 feet of
L : alluviumcwithout encountering bedrock (Sinclair, 1563b, . pi.é).
.. : Although 'alluvial ‘thickness near-the valley-trough-axis”of Smoke
' ' ‘Creek Désert”is” unknown, geologic-and physiographictcharacteristics

10
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:SJggeat thicknesses wenerally cmmparab - in, magnltudc to thDSe
~a£ Black Rock Desert. . | . oo - C

Alluv1um in the rcPort area was 5&parated 1ntm two general -
tymes—molder and younger  alluvium--as, shown;pn,plate 1;. Separa- <
tion was based on inferred hlstory Of d9p051t10n and on hydro-
logic charactaristics. ol

2o+ 0lder alluyvium. --0lder.alluviuvm ranges - from late Tertxary
to Quaternary .in age.  Where, exposed., - the ﬁEPDSLtS Conulﬂt
primarily of .semiconselidated: to unconsolidated alluvium at an
-altitude above:the maximum level. attalned by ancient Lake-
Lahontan {about 4,380 .feet); however, it:includes lake deposits
of late Tertiary -age:in the: eeneralaarea:of the confluence of
Ruslhy €reek and Smoke Creek dralnagcs (Lydon and cthers 1560)

m oo e
. s o u LioF - A
- T e T l

*-;Althaugh the clder alluv1um SurflClally‘LQVEIS a. much

‘fxsmallcr areca-than the younger .alluvium,. it-underlies the, yaunger

alluvium in:most- oﬁmthe area, and -itg total volkume-ig, tﬂgrefore
large. - Much -of the Dlden;alluvium.iskcovar@d-by_rath@rfthin
deposits of younger alluvium. Around the southern and: eastern
periphery of San Emidio Desert the older alluvium iz partly
cevexed by very fine-grained eollan deOSlts of hich- leDalty ‘
and low permeablllty eI A TR : . S
o, . M; .
WD wells have been drllled in-areas. where the Dlder alluVLum

,,is-equsedh However, because the. younger alluvlum‘grqbably_la
‘less than 100 feet thick-.in most plaeces, ‘most wells drilled -in
areas of younger alluvxum and more;than 106-to 200. feet deep ‘ -
proaably derive the bulk of the ik water ‘from. the Dlder alluvium,

wodr-Younger calluviums -~Youhger. altuvium probably ranges in age
from.late Pleistocene to Recent., It ,consists-mainly-of upland
strgammchannel deP051ta fan deposits*adjacent to Lhe mountain
fronts, and lacustrine deposits of thevalley floors; it.also
,1ncludes surficial eolian dcpo31Ls, 1argely dune dep051ts which
are thin and- laterally discontinuous. . As.shown on plate 1, -the
youtiger - alluv1um.1sexmally most extenqlve on the floors of larger -

~tvalleys bglew the maximum stage attained by Lake Lahontan

(altltuda about 4,380. feet) S g :

il o

The younger alluv;um is uncons olldatcd and its water-

‘hearing character 1s,b1ghly variable,:depending on, its depositional
history. . Its .thickness isralsco vdrlable,nranging.frqmﬂa few feet
to-posaibly more than - a. undred feet.locally; the subsurface -
contact between.older alluvium and- younger alluvium, whether . .-
.sharply defined or-:more prcaably transxtlcnal . has not been
determlnedﬁ.‘,;. B e ‘ -

Exposure L OF- younger alluVLum in. themupland stream valleys
are, cenerally clonqate and-alined with the:general- basinward trend .
, Ytﬂthg—:, stream-.channels, Because of the:small map gcale-and .

'narrownessuqf,mpst‘of=thgjupland channelr deposgits, rthey are not

~11~
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‘subagqueous depositional phases. o

shown on plate 1. They are generally thin compared to those of
larger areal extent that occupy:the valley troughs. Patricle

size of the rock and mineral constituents composing these deposits
ranges from boulder :to clay. Permeability of the stream-channel
deposits probably. is moderate.  Where. they are sufficient in.
volume and .contain adequate amounts .of stored water. they-would
probably yield water-readily to-properly;constructed wells. .

~ The -fans .and.aprons are underlain by detritus deposited in
both subaerial. and subagueous environments, depending on:the
existence and extent of Lake Lahontan at time. of deposition.
These deposits are texturally similar to the upland stream-channel

'deposits but are differently shaped.and generally are much.thicker.

Fan and apron surfaces are characterized by hasinward slopes'that

-are gentle-where compared to the,generally steeper slopes on most

of the upland. consolidated rock masses, Water-level data show
the:water-table surface to have a- cimilarly oriented basinward
slope ;even more subdued -than the land surface, with-the result

' that the water-level surface within the deposits is .deepest.near

the boundary of -the -mountain fronts and .is progressively shallow-
er toward the valley axis. - S

: -permeability of the alluvial-fan deposits is generally good
except where the-deposits contain interstratified beds of fine-
grained; poorly permeable silt and clay deposited during.the

- .Lacustrine deposits consist of fine-grained material that
settled in the generally gquiet.waters-of the lake, and fine-
to coarse - grained. near-shore.deposits. The near-shore deposits

‘are of mixed gréin -size.and range widely in particle size and

degree of sorting, depending mainly on the interaction of fluvial
depositional  currents, "general 1lake: circulatory currents, and
wave.action, The ‘near-shore deposits exhibit a wide range in

waterbearing characteristics.. Some deposits consist of well-
- sorted sand.and gravel and-are_moderately permeable; others contain

substantial quantities. of silt and clay having low.permeability.
The. latter are extensive because they were laid down: inilarge
areas covered. by lakes. .:This fine-grained younger alluvium,
commonly called playa deposits, accumulated to thicknesseg of 25
to more than 100 feet in’ the axial parts of the larger valleys.
Thes fine-grained:-depogits are nearly flat-lying, generally:areally
extensive, .and underlice the playas shown on plate 1.. Their  low
topographic position in the drainage basinsg makes them recipients

'of runoff not absorbed by the alluvial-fan deposits.. Their flat

surfaces cause the runoff .to pond thinly over extensive areas.
Because-mhe playa deposits. are poorly permeable,;most of the
water. is:>lost. by evaporation. . s Do

The ﬁlayas and theif peripheraluareas“are mantled ioéélly

by relatively thin eolian. deposits. [This material is. moderately
permeable: where the individual grains, are mostly sand-sized.,

~12-



A - . climate - - ¢ o -

The. . Sierra Nevada of California.exerts a major influence
on the climate of the report area. Warm, moist. air masses
‘moving eastward:lose.much of.their moisture over the Sierra
Nevada; therefore, the gir masses moving-eastward across north-
western Nevada are generally deficient in moisture. Many of
‘the winter storms - move into the area from thé northwest. Prec-
ipitation that does occur in the area-falls mainly.at the hidgher
. altitudes because of orograpiiic influence. : Therefore, valley
" floors, martlcularly the playas of ‘8moke Creek. and San Emidio .

-~ Déserts, are axld The shn shlnes durlng mcst days of the year

Prec10ltatlon hab hcen recordead at Gerlach and Sand Pass
in ‘the réport area. Thesé 'stations and-several. other selected
stations’ in adjacent ‘areas are shown 'in figure 2. Annual‘prec#
Aipitation ‘at these stations ranges from.about.5% to 1%k inches
‘nor the periods oif record. Further discussion of precipitation
is included in the hydrology section of tﬂlS report

Temperature data also have been recordcd at Gerlach and
' Sarid. Pass Maximum temperatures recorded.inthe area since 1¢31
were 1077 F on July 27, 1934 and August 'S, 1942 at Gerlach, and
on-"Julry 19, 1¢31, August 13, 1933, and. July 28, 1934 at Sand
Pass : Mlnlmum temperatureq recorced during the same- periocd were
~29°F on January 21, 1937 at Gerlach, and -22°F on the sanme date
at Ssand Pass. . Diurnal temperature fluctuatlons of as much as
_bO F are common in the area. Fleming Fish.and Game,. Fernley,
aind -Reno Airport are several selected- stations in: adjacent
areas for whlcﬁ temperature data are also avallablen

.8

.r

Since 1548 the wWeathey . Bureau has been publlshlng freeze
data; the information for .the five stations mentioned above -is
given 'in table . 2. Because killing frmsta vary with the type of
crop, témperatures of.32°F, 2¢°F, and 24°F are used.to determine
- the: number oi.days between. the- last spring minimum (prior to
July 1) -and the first fall minimum {after July 1).- - Both.temp-
erature recording stations, in:the astudy area, Gerlach and Sand
' Pass, are on or near the valley iloor where most agricultural,
development is either located.or -might possibly . take-place.
‘Therefore,.:the freeze data. should furnish a reasonahle guide.for
determining the ‘expected growing season in. the future develop-
ment 01 agrlfultuxe ) -

- No known evaporation data have been collected in the
study area.  However, according to the U.S. Weather Bureau
(Kohler, Nordenson, and Baker, 1%5¢) potential -average annual
lake evaporation from free-water surfaces in the lowlands of
the area was .about 4 feet for the period 1%46-55. .-The.potential
average annual rate of eVaporation from free-water 'surfaces,
therefore, may be seven to nine times the average annual prec-
ipitation.

-13-
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In summary, the area can be characterized -as having an .
arid climate with low relative humidity and ‘an abundance of

sunshine. Summers are typified by a relatively short growing
season for this part ol Nevada and large diurnal temperature
fluctuations (hot days and cool nlghta) ‘Precipitation occurs
as summer thundershowers and winter rains and snowfall. Periods
of low temperature are commen during wintexr months.
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Summarlcs of avérggévéhnual prec1p1tat10n EBET Gerlach and
Sand’ Pass in the reporttarea and 14’ other:.selected stations in

_ adjacent areas are-shown in tabie 3. .Although most of- the

selected stations are ahc¢n51derable dlstance from “the' study'area
their average annual prec;pltatlcn gives . a general 1dea of

prec;pltatlon trends in the reglon

Hardman (1965} showad that the prec1p1tatlon distriblition
pattern in Nevada is related principally to the topography .
That re}atlonshlp generally applies to the report area as shown
by the data in table '3 whére the elght statlons at hlgher
altitudes generally receive more plEClplt&tan than the Yeight
stations at lowex a1t1tudes, However,  the data in table 3 more

,npromlnantly indicate a decreasé 'in average precmpltatlon ‘from

" west to east. This decrease in prec1p1tat10n eastward apparently:

is in, response to the orographlc effect of the Sierra Nevada,
which exerts a dominant influence on the cllmate ‘of the reglon-

Precmpltatlonramounts in .the report area are belleved to
generally agree with Hardman's '(1965) | valueé and range Trofn' more
than 20 inches annually in the Granite Range‘northwest of o
Gerlach to lessrthan.5 dnches gn:the valley. flooxrs oi the Smoke
Creek and San Emidic Deserts. For the purpose of estimating ‘the
total average annual prec1p1tat10n in the report area, the .range
of average annual precipitation is distributed with respect to
altitude as follows: less than 5 inches below 4,000 feet, 5 to
8 inches between 4,000 and 5,000 feet, 8 to 12 lnches between
5,000 and 6,000 feet,; 12 to 15. 1nches between 6,000 and 7, OOO
feet and 15 to 20 lnchos between 7,000 and g, OOO feet.

The average.monthly:and seasonal preClpltatan during the

. year varies greatly.» Maxlmum and minimum, monthly averages range

from 0.13 inch to 0. 76 ‘inch at Gerlach and 0.11 inch to O.

inch at Sand Pass. Data,for the. two stations in the area and
from four stations in adjacent areas, are shown in tablé 4.7 The
data verify well-known regional precipitation’ trends; that . is,
the summers-are dry, the winters. are relatively wet, and the.
spring and fall are transltlonal perlods. '_Prcc1p1tatlon during
the 6-month period December thrpugh May at Gerlach and  Sand Pass
averages 65 percent-and 67 percent of the mean annual prec1p1ta-
tion, respectively.

ot
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Table 3.--5ummary of measured -annual precipitation

(Surmarized from published reécords of thér U.S. Weather Bureau)

E. Abour 6 mi.

N. of study area

PR : " Lo e - . Average annual
‘23: Loecation . -Altitude Period of record precipitation
Station (See-Lipg.- 2) {_get) {years) (inches) Remarks
Doyle. . =~ Zhmi. 8W ef 4, 300 1948255 10,10
Sand Pass ) ‘ ' o
_Fernley. .. 41 mi, SSE of 4,150 -1950-52, 1955-65 4.96
o _Tohakum Peak o Lot S
Fleming Fish 23 mi. SSE of .. 4,000 1961-'65 '8.55
-and Game Shinn Mountaln ' '
Gerlach | . See. 15, T. 32 ~.3,980  1912°57, 1962-65 ~  5.62 1In study
o . N., R. 23 E C - | area
T PR S o . . o A : ‘
Jess Valley 32 mi. NW of 5,290 1931-65 17.44
' " Painters Flat. K S '
Lovelock . 45mi. BSE of ~ 3,977 1891-1906, 1908-14,  4.84
Selenite Range" ©1916-35, 193765 S
T H L . e ! o e e :
_ NiXon 25'mWi. S of 3,900 - '1928-52, 1962-65  7.16
M Tohakum Peak - A ) ' '
. ] Ly ,
Reno : 50 mi. 5 of © 4,432 ' 1870-1942 7.19
. ‘ Sand Pass -~ ' h ‘ “
. ‘*-.“ ' L ) e L 1 .o ) Lo
Reno Afrport ~ 53 mi. § of . ' 74,404 1937465 - 7.23
C Sand Passz : ' al -
~.Sand Pass Sec. 30, T 28 3,900 1920-25,71927-31;*°  6.43  In study
' . N., R.20E. - 1934241, 1948-62 - . area
. Secret Valley 4 m1 SW of '4,662j - 1960-65 ©9.17
” " Shinn Mﬂuntaln ; S TR I
Susanville * 29 mi. SW of 4,271 '1389 1918, 1927- 43‘ 18,52
L L ' Shinn Mountaln '1953 63 : ' LR
" gisanville do., 4,152 1944-65 13.28
Airport - S
Termo 20 mi, WNW of 5,380 1948-52, 1962-65 11.82
Painters Flat ‘
Wendel 15 mi, W of 4,035 1959, 1962-65 6.83
Sand Pass
Zorra Vista T. 36 N., R. 19 4,725 1915-34 5.75
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Surface Water

General Conditions

Surface water in the Smoke Creek-San Emidio Desert area is
generated principally by the combined effect of high-intensity
precipitation falling on the mountain blocks during melting
periods when snowpacks are in the mountains and: locally where
the ground-water table is intercepted by stream channels, Most of
the surface water infiltrates "or 'is removed- from the system by
evapotransgpiration as it moves downsgtream. .‘During periocds oi high-
intensity rainfall or during snowmelt periods, part of the runoff
reaches the playa where most is . lost.by evaporation. . The small
quantities of runoff and the large losses that occur preclude
the existence of more than a few perennial stream reaches in the
report area. Irregularity in the guantity. and .duration of
precipitation also limits t@e number oi perennial: streams.

Major streams tliat are alternately intermittent and perennial
throughout significant reaches of their channels are upper Squaw
Creek and Smoke Creek on the north and west sidé of Smoke Creek
Desert, respectively, and the upper.reaches. of. Wildhorse Canyon
creek along the east side of Smoke Creek Desert. . Smoke Creek is
the only major stream in the area that continually discharges
water near its juncture with the playa, and it is. often dry in its
middle reaches while flowing in the headwater and lower reaches.
Squaw Creek is probably a perennial stream abové ‘its reservoir,
and the regulated flow below the dam -is supplemented by the
perennial flow in Clear Creek. However, Sguaw Creek flows only
intermittently near its jancture with the playa. = Wildhorse
Canyon Creek is springfed and-generally perennial. throughout
most of its nountainous reach; but is ephemeral downvalley from
the consolidated rock-alluviuam contact. All other streams
probably are ephemeral. o - R '

Occasional flow occurs locally on the alluvial fans and
lowlands in response to heavy precipitation-from thunderstor@s.
This type of streamflow is so erratic in;frequency and duraticn
that it has little value for development  purposes other than
impoundment in small stock and irrigation reserveirs for limited
agricultural use. However, its value as a recharge mechanism
for the ground-water system may be .quite significant. '




Runoff

R WJZ'.By D)POZTMoore R R PR T
ST T : 7 S
Avajilable recerds.——Streamflow has not been recorded by

" Yaging, stations in the, Smoke- Creek-San. Emidic.Desert area.,  For
- the purpose. of. thls study miscellaneous streamflow measurements

were made.on’ 'the perennial-streams and’: the mean annual discharge
estimated f{or-several ephemeral channels. Results of the
miscellaneous measurements and estimates of streamflow” from

‘groundmwater seurces, October 13-15, 1566, are: shown in table 3.

AN

Runo;f characterlstlcs ——5urface~water runoff~1n the

report area is variable with respect to the time of the year and
the partlcular year' during a given time perlod A§ there is no
record of gaged streamflow in the area, available records of

nearby areas are ‘used to show the variability of ‘streamflow.

Feavine Creek, an' ephemeral;stream near. Reno,,Nevada, scuthwest

ot the Smoke Creek-San Emidio Desert area, is assumed to have about
the same flow-charadteristics as the ephemeral streams in the

‘report area. Streamflow in the perennial streams of the report

area is assumed to have about the same flow characteristics as the
perennially flowing Leonard Creek near Denio, Nevada. Table 6
shows the monthly mean discharge and ruiiber of ‘days of: flow for
Peavine Creek near Reno during the period January 1963~ December
1€65. It also shows the amount of flow and: the length of time

the flow varies from year to year. During the 3 years of record,
flow occurred exclusively during the winter; however, flow can

also result from summer thunderstorms

The graph in figure 3 shows the annual, streamflow ‘pattern
for Leonard Creek, based on streamflow records for water years
1961-65. Thelmonthly plot points are shown as a percentage -of
the average annual streamflow. The middle line of the graph
represents the median distribution of the monthly mean. discharge
for each month that is, for each month, 50 percent of the monthly
flows of record . were less than and 50 percent were ‘morée than the
proportional amount -shown by the median line. The upper line of
the graph, the upper gquartile, is a plot of “theproportional
monthly flow for which only 25 percent of the monthly, flows
of record were hlgher than and 75 pexcent were less than the
proportions indicated. The lower line of the graph, the, lower
quartile, 'is a plot of thé monthly proportion of annudl flow for
which 75 percent. of the monthly flows of record were, greater
than and 25 percent were less than the pr0port10n indicated.
Figure 3 shows that the annual —hydrograph of flow £for Legnard
Creek reflects a dominant 1n£1uence by snowmelt runcff. ‘This
‘influence- probaaly is dominant for streams of the ‘smoke’ Creek -
San Emldlo Desert area.

x



Table 5.-- Measurements and estimates of streamflow from
ground-water sources, October 13-15, 1966

bt

Discharge

~21-

Map o s FV'Ld;agithl L
no.l/ ~ Section Township. Range (cfs)
1. Rodeo Creek 35 4 30N, 22K 0
2. RattlesnékE'CanyDn : 1. ‘29'ﬂ.j ~22”ﬁ,:_ 0
San Emidio:Creek 36 29:11.. 22 E. . 0
b, ;Crﬁtqhers Canyén'dféek 1 3% N 21 E. o
5. fcfutchefs Canyon Creek’ 18 34-N.  22'E. | .70-665
6. Jones Canyon Creek 4i8 "” 34 N;Z '22fE} 0.41
7: Clear Creek ' 33.. 34N 22 E. 0.29.
8. Sguaw Creek 21 ‘ fﬁéEHf 22 E. 0
9. Little Sawmill Canyon Creek 3.-  32N.. 21E. 0
‘ib:‘.West‘Fork B;ffaic-éfegk 10 . 33 N. 19 E. 0.20
. 11. -East Fork Buffalo Creek 10 33 N,. 19 E. 0
12. Parsnip Wash 15 53'N.3"19 E. 0
- 13, "ITrail Ca_nyon Creel .22 0. 33 M. 19 E. 0
14, _erokéd'ﬁanyon GCreek 36 3$?ﬁ; . 19 E. ,Ol
,is.s.Buffa1o'éreek " 33 32 N.. 20 E. 0
‘ 16.. Unnamed Spring 2 32 §. 16 E. a 0.7
17. &Sage Hen Spring 36 33 N. 16 E. a-0.2
18, Unnamed Spring 25 13N, 16E..  a l.4
19. Smoke Creek 25 33N, 16 E. a 1,2
20, ' Smoke Creek 13 .3£ N. 17 E. 2.81
21, Rush Gresk 16 MN. 18E. .. 0.4
" 222 Smoke Creek 10 30 N. . 19.E. 0.50
23. Wild Horse Canyon Creek 34 T 96 . 2T E, a’ 01
24, Painters Creek 24 34 N. 17 E. a <1
25. Skedaddle Creek 1 2% N. 17 E. 0
26. Skedaddle Creek 23 28 N. 17 E. 0
1. S5ite and number shown in platé 1.
a, Estimated.




Table 6.--Monthly mean discharge and number of days of flow for
Peavine Creek near Reno, Nevada for period
January 1963 to December 1965

1963 : 1964 : 1965

: Discharge No. days : Discharge No, days : Discharge No. days
Date : (acre-ft) of flow : (acre-ft) of flow : {acre-ft) of flow
January 14 1 0 0 55 3l
February 29 11 0 0 10 22
March 0 0 0 0 0 0
April 0 0 ' 0 0 0 0
May 0 0 ) 0 0 0 0
June 0 0 0 0 0 0
July 0 0 0 0 0 0
August 0 0 0 0 0 0
September 0 0 0 0 0 0
October 0 0 0 0 0 0
November 0 0 0 0 0 0
December 0 0 46 10 0‘ 0

Total 73 12 46 10 65 53

22~



-

-
L}




PERCENT OF MEAN ANNUAL DISCHARGE

Quartiles

—— — = Median

i [ | L | I | L ] i
OCT. NOQV, DEC. JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT,

Flgure 3.—Monthly discharge in percent of mean annual discharge of Leonard Crask near Denio, Nevada for
water yoars 1961-65,






During periods.of high~intensity ‘runoff; such as those
occurring as a result of localized summer thundershowers ox

heavy snowmelt, surfage flow _causes partial flooding of the playas.

A

The ‘magnitude and frequency ot playa flooding i§ dhkhown]
becaunse flood-freguency data are meager for the area. However,
reports of local residents suggest that runofil reaches the
playas rather' freguently; about every 2 or: -3 years; on the
average, standing water can be observed oil somé parts of the
playvas. ‘ : LT

© Estimated Fverage annual runoff.--The amount of runoff’
that reaches the.alluvial fans from.the mountain blocks cannot

be computed directly because of scarcity of available streamflow
data. 4 method has been devised by.Riggs and Moore {1¢65) for
estimating runoff .in areas whére few or .ne streamflow data, are
available. Moore'refined'thiS“method‘fbr'usé.ih estimating
runcff in Neva@a?(report?in‘prepafation)~and has determined six
genéral relations of runoff to elevation-that can be.used to
estimate runoff throughout the State of Nevada. The six relations
derived are applicable to large areas in thé State. 'As different
influential phyeical characteristics, such as.vegetations
precipitation cuantity, geology, land slope,and types of soil
mantle vary within the larcge_genéral areas, the runoff-elevation
relations generally require.adjustment when applied to logal
areas. Adjustments were made to the relation used in the .report
area employing miscellaneous discharge measurements and channel-

geometry characteristics (method being developed by Walter .

-Lapgbein, U.S5..Geological Survey) .

The estimated average runoff,in the Smoke Creek-San Emidio
Desert area, summarized in table 7y~ is about 26,000 acre-feet
per year. The rinoff is not evenly distributed throughoutithe
area. About 80 percent of the runoff occurs in .the northern half
of the area and about 20 percent .ih’the southern half.

L

Development

Sur face-water development in the. area has centered almost
exclusively around agriculture in Smoke Creek Desert. Table &
shows the type of use and estimated amount of surface water used,
which totals, only 1,600 acre-feet per year.. .Smoke Creek and
Scuaw Creek Reservoirs impound runoff that is utilized for” -
downstream irrigetion of native-grass pastures during thée growing

‘season. Several smaller stockwater jresgrvoirs and small

ecarthen dams-are.scattered around the aréa. Impounded’ rUhoff
from some of the smaller reservoirs alseo is used for irrigation
of native pasture but most furnish water for® livestock. .These

small reservoirs generally dry up during the summer months.

‘several arc able to impound water only after occasional periods -

of heavy runoff, and they are often dry for periods of months or
years before being refilled.

~23-



Table 7.--Estimated-average annual runoff

Estimated

o Approximate ° runoff
: : runoff area (acre-feet
Upland runoff sagmenc g', R - (acres) per year)
SMOKE CREEK DESERT |
Fox Range and Terraced Hills above 5,000 feet . 24 600"1 ‘1 1,600
Ared south of Smoke Creek above 5,000 feet 62 800 3,200
‘Puffalo Hills northeast of Smoke Creek -and o |
' southweet of Buffalo Creek above 5, 000 feet - . 109,400 6,000
. Buffalo Hllls northeast of Buffalo Creek and ‘ . o - L 7
southwast of Squaw Creek above 5,000 feet . 105,900 .. 5,800
. West: flank Granite Range above 5,000 feet, o 21,700° - 3,000
 Total (rounded) - . 4 e 324,000 20,000
‘SAN EMIDIO DESERT
.'Weat flank Selenite and Lake Ranges above S :
‘ 5 000 feet : 27,400 1,500
East flank Fox Range above 5, 000 feet B . ‘ 26,700' 1,400
Total (rounded) ot - 54;000 2,900
i A PAINTERS FLAT ,
Entire: valley Coe 20,000 1,900
e . 7 | Aﬁ?; L o e ‘
. .. ., PILGRIM FLAT =~ _
Entire valley 6,400 : 700
DRY VALLEY
Entire valley above 5,000 feet - o 7,300 330
: o . . . ‘ _ _ _
: SANO - VALLEY - ‘
Entlre valley above 5 000 feet . : _--160 - . .80
e ' CENTRAL SKEDADDLE CREEK VALLEY

Entire. valley above s, 000 féet o - 722,000 860
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Ocaullcnca and Movenent

o

‘The:! prlnc1pal cround-water reservoirs in the gmcke Creelg-
S5an Lmldlo Desert area occur .in the younger and older alluvium.
Howcver, ag mentioned earlier in. this report, no known wells
have penetrated the consolidated rocks déeply: onouch to test
their water- -yielding capablllty, Some gprings issuing from
conaﬂlldathd rocks dlscharge ‘significant qguantities of water and
make them' locally use ful in the development of ‘cround water. As
an example, springs 33/22-13al and 34/22- 3541 aanq the west
side of the Granite Range provide the waiter bubply for GLrlach

‘ 'h

Ground water occurs in the alluvial valley Llll LOSBLvomrs'
under -both confined (artesian) and unconxlncd (water ~table)
condltlonsn Artesian conditions occur extensively in the valley
areas, and springs are .common; also, LlOWlng wells ocour in.
Smoke Creek Desert. No flowing wells are known in San Emidio

-

Dagert or the other minor valleya ‘in th area, : o

H

+ Water levels in the alluvium range from .a few feet above
to 215 feet bhelow land surrace in the Smoke’ creek and San Bidio

Deserts. 'Wells having the greatest depths to. waLer are’ 96091°31v o
nearer the upslope margins of the alluvial fans. = Decre a51ng

depths to' water generally occur in the dcwnqlopu dllectlon e
toward the valley axes. . R .

\\‘.

c . . ) AR

. In the alluvxum, ground-water Llow OLCULS througp'the .
intérglanulaf pore spaces. 1In consolidated 'rogks, ground-water
flow' occuirs through fractures, 301nts, and gdlution channefﬂ.

In lava, ROVCmenL may-alsc occur. in porous.zongs between flows, .
Lnrough,lava tubes,. or tthUCh lnterconnccted primary pore,rpaces
formed by, gas" bubbles: trapped in the lava at the time of « eyt1u51on
pelmoablllty o the lava is, Lurthe 1mproved by qecondary

LN . Tt ke
N ;.> R . . - .
.- [ o

-¥-*Scarc1ty O;”Wella 11m1t$ dctalled knowledce of ground—water

; ‘
'movunent in “the report ‘areza.- Avallablgxwatvr'lcvel data

':lndlcate tnat gross movement is genurally in the direction OF

;suLfaccnwater fYrow; that 1¢; from. mountalnou areas, where the
-greatest prcc1pltatlon oacurs and ecnarge is 'lnltlwted toward

the valley aves.- Theke most Df the water dlSChargEu. aturally,

.or is pumped,,and returns: to, tne atmosphcre by . cvapotrhnsplratlmn.
B small:amount of ¢round water may move to an.adjacent valley,

or it'miy be discharged to streams by aorlnrskLnd seepage along
the banka where it is; 1ost by evapotransolratlon.

2
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. .- -Underflow Betweeén Valleys .

This reconnaissance suggests that ¢ground-water underflow,
or supsurface,flow,'odburs from Sah Emidio~Desert to sSmoke Creek
besert, from San Emidio Desert to Black Rock Desert, and from
Dry Valley probably to Smoke Creek Desert. Lack of data and

‘control complicates.deteimination;of,the_d;;ection_Qfﬁuhﬁgrﬁ]mv

from Pilgrim Flat; however, for purposes oL this reconnaigsance
it is assumed to be westward into California. 'Significant.
subsurface flow probably does not occur from' Sano-vValley and
pPainters ‘Flat. Underflow is computed by the following equation:

ooz 0.00112 TIV

in which 0 is the quantity'offfiow, in acre-feet periyear:; T

is the coefficient of transmissibility, in gallons per day per
foot; I is the hydraulic¢ gradient, in feet per mile; H.is the
width of the underflow section, in miles; and 030011i2.is'a factor
for converting gallons per day to acre-feet per year.i Table <
shows the estimated underflow for the above-named valleys.
~Recharce o S '

Ground-water rechaf¥ge in the Smoke Creek-San-DEmidio -
Desert area jis mainly derived from precipitation within the area.
A method for making a preliminary estimate of recharge was
described hy Eakin (1951): it is based on the assumption that a
percentage of the average annual precipitation ultimately reaches

“the ground-water reservoir..’' The method is used for. gstimating

recharge in this report. A precipitation map of Nevada prepared
by Hardman (1965) shows that average annual precipitation is
closely related to altitude. .Thexefore, recharge. for the area
was determined using SéVEral-altitude'zones,‘thei;Aéstimatéd
average annual precipitation, based en Hardman's map, and Eakin's
estimate of the percentage of average annual precipitation in
each altitude zone that ultimately recharges the ground-watex
reservoir. Estimates of recharge are shown in table 10.

The estimated average annual precipitation on'the areas
is about 620,000 acre-feet, and the estimated average recharge
is about 18,000 acre-feet. Thus, only about 3 percent of the
total precipitation recharges the ground-water reservoir. The
most obvious recharge mechanism is surface-water runoff percolat-
ing into the unconsolidated alluvium in stream valleys and
alluvial fans.

Climatic events favoring runoff, such as rapidly melting
snowpack and intense rainfall, are necessary to provide a substan-
tidl supply of virgin runoff to recharge the system. Although
these climatic events are erratic in nature, statistically they
are probably reasonably well related to average annual precipita-
tion over the area; or stated slichtly differently, the long-term
average hopefully represents the large assemblage of extremes.

27



Table 9. --Estimated underflow between valleys .’

# . . .

o ‘ Assumed . Hydrd@iic' Effective Estimated
- - : transmissibility . gradiént width~ underflow
Underflow section - (gpd/fr), : (f£/mi). . (mi.) (ac-ft/year)
San Emidie .Desert to a |
- Smoke Creek Desert- Lo _
(near Gerlach) ~ 25,000 . a8 T T 200
San Emidio Desert to 25,000 a<l 3 <100
" Black Rock Desart
(near Gerlach) .

Dry Valley to Smoke S oy () ¢ 180
..Creek Desert - ) . . L o
‘{probable)

Pilgrim Flat to omy (v} (b) d 500
California .

(assumed)

a. A;sumedsﬁbrbeithe same as the land-surface gradient.

‘b, Not estiwated. - N _ S .

e/ Assumed ﬁb be the recharge (200 acre-feet, table 10) less i
' evapotranspiration (20 -acre-feet, table’ 11).. -

d, Assumed’'to be the same ds the recharge (table 10).

_age
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St pirect..ififiltration’of) rainfall.on the valley floor .’
probably is pegligible as a source of recharge, as shown by
table-10. Much of the exposed "1dnd BUr'face "in” the area™consists

A riairia

of congolidated tocks having & low concentration of primary

openings to absorb the precipitation, and the suriace of much of
the alluvium consists of fine-crained.lake deposits’ hawving low
permeability.. ..Therefore, recharge through these geologic units
is relatively small. -Howéveif’,” thé consclidated-rock uplands
contain secondary openings; such ‘as fissures; joints, and -
solution cavities, which are difficult to categorize With respect
to. infiltration potential. The déngity of ‘thése secondary -
openings is quite variablé locally,'but generally they pidvide
an‘pppprtunity for infiltration of-water that becomes ‘concen~
" trafed in small rivulets at the landisurface or,at,a shallow soil-
 bedrogk contact:~ Water that -infiltratés.this system. of secondary
openings finds its wayidowngradient to be discharged by springs
or in the subsurface as underflow to alluvial aguifers.
o Jtﬁéschargﬁ' Fooadaiers
i . . T e, . P s :
"+ Discharge from the ground-water..reservoirs ‘in’ the*Smoke
créek-San Emidio Deésert area occurs, by evapotranspiration; sub-
surface 'flow” from one valley to another- (table 9)., -through..springs,
and by pumping and flowing:wells; - e

-
,o

. Bvapotranspiration.--Much of the groﬁﬁd&Watéffiﬂ the “report
area is discharged by evapotranspiration from the plireatophyte
areas and playas shown on plate 1. Phreatophytes obtain most of
their water from the ground-water reservoir or ﬁhe‘q%e@ljiﬂ@
capillary fringe. 'Théy grow around .the edges of playas and along
the major stream channels. - In the report area they' consist’s
mainly of greasewood, saltgrass, and rabbitbrush;, also, some
cottonwood and willows ¢row along stream channels and._in spring
and seep arxeas.” . -~ :

.

Table 11 lists phfeatophyté acreages and summarizes
estimates of evapotranspiration. The estimates are based on
rates of ground-water congumption in other areas, as described hy
Lee (1912), white (1932), Young and Blaney (1942)," Houston (1930},
‘and Robinson  (1¢58). .. o oy, .

Ground water is also discharged by evaperation from the
bare playas of Smoke Creek and San Emidio Deserts. ‘Extensive
playas in both deserts -have 'static water levels ranging from b
to: 7 feet below the ground surface; the, capillary fringe in these
- areas..extends upward to within a few_iﬁches of the 'surface where
the soil.surface becomes fluffy and larger pore spaces disfupt
capillary action. Vehicles and foot travelers often “sihk into
the fluffy surface several inches before ttheir load.is stabilized
by the wetter, compacted underlying sediments. The dry, loesely-
compacted, porous, granular surface contrasts markedly with the
underlying wetter, fine-grained, compacted, relatively uniform-

grained playa deposits. The fluffiness is believed to indicate
' o -31-
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Table ‘11.--Estimated.average annual evapotranspiration of ground water

."béptﬁ%to ,Aﬁéragé-annual &vaﬁntran3p£ratidn

o R “Area  * water (acre-feet -  (acre-feet,
Phreatophyte ,T(acf25) (feet)" per'acre) rounded}
SMOKE ‘CREEK. DESERT .-
Nativa grass, 200 - 5%10 ‘ "i1.0 200
Saltgrass and greasewood 400 5-10 = b 160
Greasewood and rabbltbrush 30 000 - 20-50 .2 6,000
Greasewood 14,000 . 30-60 w1 - 1,400
Bare soil .(playa) 114,000 57 1 11,000:
" Total (rounded) 160,000 131000
_— SAN EMIDIO DESERT: - 1
S, - . . R . o
Mostly greasewood and some :
saltgrass 3,000 5-20 0.3 900
Greasewood 15,000 20-60 : .1 1,500
- ,Bare.soil (playa) 6,000 L 600
Total (rounded) 24,000 : 3,000
1/
PAINTERS FLAT=" |
.Native meadowgrass. and N
~ marsh plants _ 60 0-10- - 2.0 120
Native meadowgrass = 140 5-10 ‘1.0 - 140
Rabbltbrush, greagewood,’ o ‘ ol R
. and saltpriss 430 - 5=15 5 - 2220
.Rabblthrush and greasewood 3;400““ 10-50 2 680
-To.trlal .(rounded). ' - 4,000 1,200
san0 vALLEYL/ o _
Greasewoad 300 L 0.1 o, 30
 DRY VALLEY 1/
-~ . Greasewood '160 T I | 20
- SKEDADDLE_CREEK VALLEY |
. Rabbitbrush ikl o e L <10
o | PILGRIM FLATS/ |
3£bbifﬁfush and greéééwbod C <10 L= -- <10 -

Py

- L., Depth to. water benéath

i

evaporat1on considered minor

playa probably more chan 10 feet thetefo;é;

;32w
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. that water is moving-dpwatrd: through the playa-deposits and

b precipitating its dissolved salt load during evaporation in the
upper - sediment” horizons. : Near the surface; water is in motion,
and phase changes between the-liquid, - solid, and gaseous state are
continually occurring. This condition causes physical instability
of the surface material, which is‘demonstrated by its fluffy
nature. R

The nature of the’playas with respect to hydrologic
equilibrium is not understood; continded ‘dasiccation of areas
formerly occupied by lakes may still be occurring, in which case .
the natural mean annual discharge of the system might be expected
to'exceed the mean annual recharge. However,. in spite of un-
certainty of equilibrium conditions, the system is assumed to

-be"in equilibrium £or purposes of discussion. and analysis.of the
annual water budget.. Lo ' ’

. Evaporation rates from bare playas are not well understood.
Howevar, the evaporation rate from the playas of thé report area,
typified by the above discussed characteristics, is assumed to
average about 0.1 foot per year where the water level is 5-7 feet
below land surface. SR o

T The relative distribution of phreatophytes and baré-soil
. evaporation surfaces in the Smoke Creéek and San Emidio Deserts

._ results in,average annual phreatophyte consumption of 8,000 acre-

: feet and 2,400 acre-feet, respectively, and similar bare-soil
evaporation of about 11,000 acre-feet and 600 acre-feet,
respectively. Therefore, the major part of natural ground-water
discharge in the Smoke Creek Desert is by bare-soil evaporation,
whereas the major discharge in the San Emidio Desert is by

phreatophytée consumption.

. Springs.--The report area contains ‘'many springs which have
discharges ranging from small seeps to flows of about 600 gpm.
Table 12 lists most. of the springs of the area, their use, and
estimates of flow, which were made during this study. ' Because
springflow  can generally be accounted for as phreatophyte dis-
charge in the report area, no attempt was made to measure the
discharge of the many springs. T :

The  largest spring, 33/16-25cl, flowing about 620 gpm, is
unused near its source but supplies much of the base flow of
sSmoke- Creek which is ultimately used for irrigation downstream.
The next largest spring flowing about 300 gpm, 32/16-2bl, is alsc
in the upper Smoke Creek drainage and is used for irrigation of
native pasture before it discharges into Smoke Creek. Cranite
springs and Garden Springs, discharging in the Granite Range,
flow about 70 gpm and 65 gpm, respectively, and are used by the
town of Gerlach as a municipal water supply.

c‘.
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Table 12.--Records of selected, springs,

.
“ o

Use: B, bathing;.D, domestic; I, irpigation;u-a

M, municipal; S,. stock; U, unused. -

. Iém?'
. Estimated per-
Spring.. . e .discharge ' ature
pumberl/ Name:or ,owner. | L {gpm) | Use CF)
' 28/20-28a1 Unknown " 10° s i58 -
32/16-2b1  Unknown " o S 300 $:1 59
32/23-15b1 Great: Boil1ng Spflﬁgs 2QGt B 4'_Bpiiing
32/23-16d1  Unknown 50 5 153
© 33/16-25¢1 ;| Unkpown, R 620 U 58
' 33/16-26d1 - Sage Hen Sprlng 'L 90 -t ; ; i --
33/19-15b1 "DeWLy Parker "'50 D,I 62"
..33/22-13a1. ;, Western-Pacific Railroad, 70 Mg/ 56
T ‘. Granite Springs , N .
e S L v i L. - I B
©33/22-20e1 [ Unkaown.,, © . ¢ U SIS SRR 58
33/22-27d1 °  John Casey - \b207 - 1,8 . 56
_ : .. John Casey l e
34/22-7cl ° John Casey 5 S 68
O R e o
34/22-19al . Clyde Fiske == - 8,D,1 .62
" 34/22;35d1m‘ Western Pacific Railroad, .65 ﬂ%{ -
SR ' Garden’ Springs YL T
‘ 35/21 13b1 f' Crutcher Canyon Sprlngs "26'- 8 .63

1. Chemical analyses for all 3pr1ngs except 34/22 35d1 -and

33/16-26d1,
2. Gerlach municipal supply.

a, Seep.

b, Sample from one of several sprlngs w1th=composxte dlsgharge of-.
"about 100 gpm R -

I-l"!‘

“:f;,-.

L
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Locally the flow of springs helps sustain vegetation
between, periods, of direct runoif along the principal stream
channels; these:’ prln-::lpa1 streams include tributaries in the
upper basin areas of Smoke Creek, Scuaw Creek, and Wild Horse
Canyon. Water from many of the sprlngs re~enters the ground-
water reservoir a short distance ifrom the point of emergence by
percolating'intc the alluv;al fill of stream valleys. Springs

£lowing from. openlngs in consolldatod rocks probably furnish
water to aqulfers in-the alluvium by this process. Losses by
evaporation and. transpiration’ always accompany these fransfers
of water from- bedrock to- alluv1um when’ the transfer occurs at
the ! land surface or near enougl to the surface to be affected by
atmospheric and vegetative proaesses . The estimated evapotrans-
piration losses are 1ncluded 1n the precedlng section of the
report. . S
) . . . 4

Pumpage and: flow _from wells.--Ground-water development has
been under way in the Smoke Creek Desert.area since shortly after
the turn of the century, Springs supplied the needs of the first
settlers and ranchers, and beginning about 1%0% develoPEd springs
supplied the needs of the Western Pac1flc Rallroad Caa.aﬂd the
town of Gerlach The railroad also piped water from. sprlngs in
Wild Horse Canyon to the town of Smoke credék. However, both the
town and transmission system are now abandoned. Many of the
flowing . wells were drilled in the perlOd 1¢15-35, and Dewey
Parker's .irrigation well was drilled in 1855. Some industrial
wells were in production at Empire in the 1¢30's and several have
been drilled since. 'The Mike Matheson irrigation wells: drilled

in. the S&an Emidio Desert in 1966 are the most recent and probably

- the largest ground-water develpment in the area. Howevel, the

wells were not in production at the time of this wrltan (Octoner
166} . , o . .

The few wells in the area pump ox. flow relatively small
amounts of ‘ground water compared to the natural discharge. Most
wells in the area are described in table 13.. Many of the pumping
wells: are us;d for stock and domestic uses, and comblned consump—
tion for these uses nrobamly is not' more than 25 acre -feet per
year, - :

.Table 14 llStS the principal oxound—water developmento and

© shows that the estimated water. consumption was ‘about 800 acre-

feet in 1966.- The major development in terms of total water
consumption and number of development facilities has been for
agrlcultuLaI purposes.  Three wells supply municipal and in-

dix Ltrlﬂl ‘water at Empire, and in 1966 the consumption was about
50 acte-feet., The flowing wells 'in Smoke Creek Desert are around
the west, north, and southwest sides of the playa. The estimated
flow from the wells ranges -from 20 to 400 gpm and totals between
700 and 800 g (table 13), or- abcut 1, 200 acre-feet per vear,

~35-
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Budget for Natural Conditions " P .

over the long term and for natural conditions inflow to and
outflow from an area are equal, provided that the long-term
climatic regime remains constant. The equilibrium condition is
‘assumed to prevail for the study area--an assumption that may
not actually be correct. Comparisons of annual estimates of
recharge and discharge for all but Skedaddle Creek valley are
shown in table 15, - Skedaddle Creek valley in Nevada is only a
srall piece of the drainage basin, and virtually all ground-water
and surface-water discharge is to Honey Lake valley, California.

The imbalances hetween recharge and discharge where each
was computed seParately range from only & percent for Painters
Flat to nearly 50 percent for San Emidio Desert. The imbalances
largely result from inadequacies of the assumptions used in mak 1ig
the estimates of recharge and discharge. For lack of conclusive .
data that would provide confidencé to favor either the recharge or-
discharge estimates, average annual ground-water hbudgets are
balanced by averaging the two. estlmates which are shown in table
15 as the "s;leated value of recharge and dischargo.'

i




L

table 15.--Ground-water budget, in acre-feet per year,

for natural conditions

Smoke  5an ' -
RS Creek Emidio Painters Pilgrim Dry  Sano
Budget item . . -~ .. Desert . Desert - Flat Flat Valley Valley
ESTIMATED RECHARGE: : : - ‘

Precipitation (table 10) 13,000 2,100 1,300 500 200 <10

Subsurface inflow (table, 9) 380 - ee - “- -

Total (rounded): (1) 13,400 2,100 1,300 500 200 <10

ESTIMATED DISCHARCE: -

Evapotranspitationﬁ S
(table 11)¥ . -- 19,000 3,000 1,200 HMinor 20 30
Subsurface outflow : -
(table 9) —— 300 - 500 180 _-
Total (rounded):'(é) " 19,000 3,300, 1,200 500" 200 30
IMBALANCEn-(l) . (2) © 5,600 1,200 100 )y ) 13

SELECTED: VALUE OF . I |
RECHARGE AND DISCHARGE ’ 16,000 2,500 1,200 500 .200 N 25

a.l Spring discharge 1nc1uded with evapotranspiration losses.

+~ b. Discharge conslderad to be equal to recharge. (See footnotes ¢ and d,
table 9. ) :



CﬁEMICAL:QuALITY OF WATER.

Twenty-Ifive water samples from wells, springs, and streams .
were analyzed during the investigation to provide the basis for .
a general appraisal-of the chemical compoalxlon of;.water .in .the
study area, discloge its suitability for various uses, and help
define potentlal water-guality problems. Results of Lhe anhalyse
are shown in table 16. Sampling was restricted to the- San Emidio
and Smoke Creek Deserts, because sampling sources were generally
unavailable in the smaller valleys. N ' ‘

Surface waters sampled generally CDnblStEd oi glound -water
effluent rather than direct runoif and were generally a mixad
bicarbonate type. On the basis oif the apculLlc'conducLance the
diszolved chemical COH@LTtantb were generally present in low to
moderate quantities 2lso, the ground waters sampled ‘ranged
w1du1y in quantlLy o dLSuolVLd chcmlctl con@tltuents- .

i

RLlathH te the Hyd1010glc Gyatem

. Natural]y occurrlng water, including raandter displays a
surprisingly wide range in ChLmlCCl comp051t10n,_depend1n9 on its
environmental history. Its CDmpDalthH is influenced by the
nature of the material with which it has come in. contact, the .
chemical and- DhVSlCaJ conditions that prevailed during contact .
and the lengtl of contact time. Therefore, direct runoif- ncra1ly
has a much lower concentration of digsolved chem1g1ls than surface
flow derived from effluent seepage, andg créund water generally has a
higher content of dissolved chemicals than surface flow.

o EvaPOLranuplratlon of water CDngGﬂtLatLS soluble chemicals
in zones where Lnese natural:discharges occur; . Therefore, cnemlcal .

concentration ol water in the area,: partlcularly ground water,
generally increases toward the playas, as shown in table 16;
possible exceptions occur in thermal-spring water, which genevrally
has a more complex environmental histery than nonthermal ground
water,

Specific conductance provides a general indication of the
woeter's chemical concentration. The specifiic conductance of
LDund water in the area ranges from 145 micromhos per centimeter
ﬂt 25°C (hereafter abbreviated "micromhos") in oprlnq 33/16-25¢1,
of upper Smoke Creek drainage, to 43,500 micromhos in the shallow
augered well 32/23=27hl of San IEmidico Descrt playa.

Suitapility for Agricultural Use

According to Lhc salinity Laboratory Staff, U.3. Department
of Agriculture (1954, p. 6%~82), some significant factors with
ragard to the cnomlcaj suitability of water for irrigation are the
disgolved-solids content, the relative proportion oif sodium to .
calcium and magnesium, the amount of bicarbonate relative to r_alc:lum.‘
and magnesium, and the concentration orf g1301;1c“10ns that are toxic

. e -



Tuhle 1, --Ficld cl sl snalysee of warer frow welegbed sources v

[Analyszes by the U3, Goologloal Survey)]

Parts per willion (upper number},

equivalwnrx per million (lower munlerc} llardness
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3/22-2041 1= G- &3 70 :.9 i3 L} 104 &7 [ tud, 7.7 Madiome Ly Margina? Mixed Alluvinm
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SIREAYS
Witd Aorea Y-13=6h 54 a1 0 4 19% 0 Y an 2368 il 740 7.5 Maedium Tiw Safe Hixid Velcanie
Cauyan S04 1.R8 193 30 0.00  2.04 1.41
0/2L-24
smokn Crewk  10-14-GH 44 9.0 .3 20 L1 [l 1z &6 0 ] 2 57 tew Lo ZAaln Mixed -
33/10-25 0.45 0.%2 n.86 1,48 o Q.25 (P s hicarbenate
Glear Creck 10-15-66 44 A 2.8 REN 12 4] 1% 3z a2 i I OT.E Medium Tiw Sate Mixed -
34722-01 140 0,24 L.s0  1.Ra .00 Al 0,90 biecwrhonate

L. HNe water vamples were collected in Palatwers Flat, PLlgyim F1 Tiey Valley, Snme Valley, nr Skedaddle Croek wellsy.

7. Computed by arlibmetic difteraces.






weré made on the samples,anadlyzed. ™™ ., = | o

to plants. - Disgolved-solids content commonly is expressed as
"salinity hazard,™ and the relative pioportion -of“sodium to
calcium and magnesium as "alkalinity hazard." The amount of
«bicarbonate in excess of calcdium and magnesium is referred. to as
residual  sodium ‘carbonate, or “RSC," hazard. " Boroh, whigh ‘is
necessary in small quantities- for healthy plant”grdwth,:iﬁktoxic
to plants. wvhen present in wagter in cuantities only slichtly

sweeeding the degirable amounts. However, mno boron determinations

Iy T

S _-Taﬁle”16 SHbWS,théﬁ‘allfSampléd'égrface'wate: istéﬁg.for
agricultural use on well-drained soils, based on evaluations of

' the hazards described above. Ground water analyzed ranged widely

in acceptability for agricultural use. Some waters considered
unsuitable because of salinity, alkalinity, or RSC hagard-are
currently being used for agricultural purposes. large applica-
tion of, unsuitable or.marginal waters with ipherent leaching and
flushing vields somewhat favorable results when better guality
water iseconomically unavailable. Success in this approach
naturally depends on the .degree of “unsuitability" of the water
. being, used, 'the drainability of the so6il, and other ‘factors.

‘Suitability of ground water for agricultural uses in the
study .area is generally related to location ol the source of - .
supply with respect to the playa deposits. Acceptable water for
forage crops is generally available in the alluvium boérdering
the playas, but water in the upper zones Of the playa dGeposits
commonly is highly saline and alkaline. The nearly flat lands

around .the playa margins, although suited to farming by tlhie low

-degree of surface slope, oftén, tend to be fine-grained and of

poor chemical and physical dhéractefistics,""Mdredﬁér;'tbafwater

“."level in these areas commonly is shallow, andfleaching‘is““

difficult, . These factors limit the suitability of the lands to
irrigation with water of poof'or'marginal chemical guality.
Agricultural development in the study area may be ultimately more
influenced by the chemical guality of the available water than by
the quantity of water available. In any event, evaluation of
prospective agricultural development warrants careful considera-
tion of the chemical guality of the water and the chemical and
physical character of the lowland soils. This would help ensure
compatibility; of 'soil and irrigation water with the type of crops
planned for the development. -

- Future recycling . of gyround water for intensive irrigation

may tend td degrade chemical quality of the water, particularly
if commercial fertilizers.are.used in substantialwquantiﬁies, and

. .if the, soils contain leachable salts. DIxtensive agricultural

. ‘ground-water -develophent will-reguire study to determine
potential hizardswarising.from reuse of water, some of which is
only chemically marginal {for agricultural use in its natural
state. ’ ‘- - -

~43-

Lo~

°



" suitability fbr'nomeéhic‘AhdfxnaﬁStrial Use:

_ The 11mlts recommended by the U, S Public Health Service
(1962), for: water used on' interstate carriers for drinking pur-
posds, commonly are cited as” staindards for domestic use,

Chloride and suliate concentrations, ‘as. deternined by the

analyses were used  in determining the acceptablllty of the waters,
based on Public Health Service recommendatlon ' A concentration
of 250 ppm (parts per million). for’each ion is recommendcd as an
upper limit of acceptability when more suitable supplies are or .
can be nade available. = Water COnaldELLﬂ unacceptable by these
standards oCcurs commonly in’ the study area, but -for' the analyses
made its occurrence was restricted to ¢upp11es occurrlng in the
upper playa deposits or very close to the margins of these
depositsa ' o o S

; Water analyzed in the study arca and considered aceep table
For domestic consumption, based ‘on the chloride and sulfate
¢onvent, might Dbe con51dcred unacceptable or unsafe based on the
concentration of a numbPer of ions not determined in analyses made
during this study. Questionable water should be submitted to a
reliable laboratory for a complete analysis, when domestic or
munmc;pal ‘development 1is planned for a particular water supply,
to dssure that the water is saxe and acceptable for humain
consumption, .

. xcessive hardness of water, which is caused principally
: oy calcium and magnesium, adversely affects its guitability for
. domestic use, especially for cooking: and washing. The U.S5.

. Geological Survey uses thc ‘following classification of water
hardnegsv"= _ ‘ g

Herdnese'ranqe'(ppm)__‘ Ciaesifieetioﬁ
o 0-60 . soft | |
61-120 : Moderateiy'hard‘
121-180 | ] ":' Cmard
Greater than' 1&0 ' © Very hard

As shown in table 18, water analyzed frDm the study area
langes from soft to very hard Somne of the waters considered very
hard are acceptable from the ‘standpoint of chloride and sulfate
content (particularly spring 33/22~13al. and surface stream
"30/21- 34). Also, some of the water not recomménded because ‘of
high chloride’ and sulfate content would be acceptable based on
hardness criteria (wclla 30/19 llal and 32/23 1gdl; and’spring
28/20-28c1) . - '




.. The suitability of watér for ihdustrial use depends on the

- guality reguirements of the 1ndustry Water considered unaccept-
“able for internal consumption oy Humans and animals: might be

desirable for 1ndust11al use-” “Therefore, water of :-questionable

'guality should:lie. analyzed by-a ‘competent .laboratory to determine

suitability for a particular requirement early durlng the planning

pnase of any- 1ndustr1al development . :

Results of this reconnaissance suggest in general that
water having lower . concentrations’ of most-individual. constituents
will be Ffound with increasing distanee: from the playas. However,
locally the water may ‘be ofspoor chemical «quality, such as was
‘fourid at the United States: Gypsum CO. plant at melre. The
_Company rcportedly iound better ouallty water east of State
,nghway 34 i o _ o _ R

e



* THE AVAILABLE WATER SUPBLY s .s . - -

L . et e ) .
. The available ground-water supply of the -laxger valleys in

the Smoke Creek-San gmidio,Desert area, consists of two .interrelated

entities: (1) perennial yield and‘ {2) trgnsitiqnél.storage,xeserve.

Perenni&l.fiéid'

- - Perennial yield of a.ground-water  reserveoir may be defined
as the maximum amount.of water of usable- chemical quality. that

"ecan be withdrawn and consumed ecenomically .each year for an
" indefinite period of time.. .If the.perennial yield is continually

exceeded, water levels will .decline,until the ground-water .
reservoir is depleted o water of usable.guality or until the
pumping lifts become uneconomical to maintain. Perennial yield
cannot exceed the natural recharge to an area and ultimately is
limited to the maximum amount of natural discharge that can be
calvaged for beneficial use. Salvage of natural discharge implies
diversion of ground water presently destined for consumption by
native evapotranspirative processes and part oi the subsuriace
outflow to areas of pumping. A method of accomplishing the
diversion is lowering water levels in and near areas oi natural
discharge by scheduled depletion of storage according to the
concept of transitional storage reserve (defined below) .

Table 15 shows the selected values of recharge and discharge =
for all valleys in the area except Skedaddle Creek. Smoxe Creek .
Desert, San Emidio Desert, Painters Flat, and Sano Valley
discharge virtually all ground water by evapotranspiration in and
adjacent to their playas. For these valleys, all the natural .
discharge is considered salvable by pumping. On the other hand,
Pilgrim Flat and Dry valley have external discharge, losing ground
water by subsurface outflow to adjacent areas. For these two
valleys, if the ocutflow is occurring over a subsurface barrier,
possibly all the discharge could be salvaged by drawing water
levels down below the barrier “1ip"; but if the outflow is
dispersed vertically through a permeable joint or fracture system
or occurs at considerable depth, only a small amount might be
salvaged by pumping within the valley. The preliminary value
selected assumes roughly half the outflow is salvable.

The above assumptions and considerations lead to the
following estimates of perennial yield for the six valleys: Smoke
Creek Desert, 16,000 acre-feet; San Emidio Desert, 2,500 acre-feet;
Painters Flat, 1,200 acre-feet; and Sano Valley, 25 acre-feet;

and for the valleys having subsurface outflow, Pilgrim Flat, 200

acre-feet; and Dry valley, 100 acre-feet.

Only the central part of Skedaddle Creek valley is in Nevada
(pl. 1). The estimated potential recharge to the segment is
about 600 acre-feet per year (table 10); the salvable natural .
discharge is considered to be possibly less than half the recharge. .

5 -



: . : Thus,. the perennial yield may be only, about.20( acre-feet,
g .,provided that adéquate well yields.can be; obtained- from the,
volcanic rocks. ... .. - - . LT .

E e N S - . . -2

‘uqee, . +... ..Transitional Storage Reserve ..

. .+ .. Transitionail-storage reserve has been defihed by Worts
“-7 (1967) as the quantity of water in storage,in a particular.
ground-watex reserveir that,can be .extracted and beneficially
used during the transition period between, egquilibrium.conditions
in a state of nature and new eguilibrium conditions under the
~“pe;ennialwyigl&-concept;gﬁ-grpund7wqter_q§velppmept,_;1n the
- arid:environment of the Great Bagin the transitional storage
reservé:of:such'a r§se:voir<is;the‘amquhttof-stored water avail-
able for withdrawal by pumping during the nonequilibrium period
of development: or period.of lowering water,levels. Therefore,
transitional storage réserve’ is @ specific part of the total
ground-water resource that can be taken from storage; it is a
;¢ guantity:additional to that: of pérennial.yield,.but can be with-
.vntgraWn*ana'on&euohiy:basis, oot . R A

LI - -

o Lo e ) - Do C oy
- ~.Ground-water . development dnherentily: involves storage .
“t.depletion; - the magnitude: ofrdepletion. is, commensurate with: the
hydraulic characteristics of the aquifer»andulOCQtiQn-pﬁ the wells
- with respect to recharge and discharge boundaries, Desert valleys
~ often. have well-defined discharge boundaries,. such.as areas of

evapotranspiration, but -recharge' boundaries; such as live streams

4

“L

or lakes, are’uncommon., - . R 4
- ‘ - . Computation ofmtrangitional_storagegreserve for valleys
..ouivofrthe. report area was.based on. the following.assumptions: . (1)
Dévelopnient wells would be strategically located in;. near, and
crraround: the areas of:natural dischargelso that-any subsurface out-
flow losses could be reduced and any evapotranspiration losses
stopped with a.minimum of water-level drawdown in the pumped
Joivwells: (2) in geheral, water levels would be:lowered to and sta-
bilized at:a minimum depth of 50 -feetbelow the land surface in
arcas. of phreatophyte growth, whichi would curtail yvirtually all
i~ evapotranspiration ldsseshfrom.the_groundfwaterur95ervqif;;(3)
*long~term pumping would. cause. a moderately uniform depletion of
storage throughout the -alluvium, .except;.in -the very fine-grained
playa deposits of Smoke Creek and San Emidio Deserts, where
' transmissibility ‘and storage toéfficients.are’small and therefore
Storage- depletion also would be small or .occur:-over a very-long
periodief time;" (4) :the' specific.yield. of the wvalley.fill is 10
percént; (5) water levelsare within .the range of economic pump-
ing 1i{t. for 'the intended use;, (6) the pumping development causes
little or no effect on adjacent valleys; and (7) the water is of
.suitable chemical quality for the desired use. . .am
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‘{and Pilgrim Flat where v1rtually no* elluv1um occur , no'
estimates were made. ST . - A

" The areas of al1uv1um used-in the’ computatlons conform‘_
£6 the valley shape’ ‘and geology’ to help ensure that areas’ used
are underlain by a saturated alluvial thickness of at least E0
feet--the proposed amount of water-level. lowering. In the smaller
valleys, such as Painters . Flat, some. ‘storage! depletion would
also.occur 1n the underlying and adijacent voleanic rocks. Table
17 shows the' e°t1matcd tran51tlonal storagé<reserve for the Smoke
Creck-gan Lmldlo Desert area. However, for Skedaddle Creek Valley

. .

e S S

The manncr ‘in which- transxtlonal storage reserve: eugmcntﬂ
‘the perennial yield has been-described by Worts (1967) and in

- 1ts 81mp11;1ed Lorm is- shown by tne follOW1no equatlon,

Trane]tlonal Storagi Rcserve ! Perennlal Yleld
: t- S Dhepn 2%

i """.*- © -t : HE SR S . I SRS S
in whleh 0 ie the pumping. rate,.in a&re=feet-per-year,: and .t is
the time, in vears, to exhaust the.transitional- storagelreserve.

. This basic egquation, of course, could bhe modified to allow for
;changing rates o etorage depletlon and, salvage. of natural

‘discharge.” The eguation;. however igs. not walid for .pumping rates

: less than the perennlal*yleld, : ivf.,v

: D i A
‘Using the above’ equatlon and the estlmates -for San Emidio
Desert as an example (Transitional storage .reserve 300,000
acre- Ieet table 17; perennial yield 2,500 .acre- ~feet, p.S0O)
and using & pumping rate (O) equal to perennlal yield in

“‘accordance with the general. intent oi ‘Nevada water law, the

time (t)- to ‘deplete the transitional storage reserve is computed
to. be 240 years. . At the end: of that :itime, the transitional

..storage reserve would be cmaausted :subject to. the assumptions
'prev1ously descrlbed”v*,‘ Ve, Coa Sl

.'\, ‘ : . - X ':"m“’

What ‘is-not ehown by the example 15Athat in the fllst year

virtually all- the pumpage: would be-derived from storage,’ and
Cyvery” llttle, 1¢ any,; would be derived by. salvage of natural

'dlscharge “On’ the othex hand, during the last year of-the:period

.

nearly-all pumpage would be derived from the -salvage of natural
-dlocharge and V1rtually none from tne storege reserve. e
i

Durlng thc perlod of depletlon thc oxound~water flow net

"~ would be substantially medified. .The estimated recharge of

2,500 acre-feet per year. (table 15). that originally flewed from

raround the sides of the ‘'valley :to. areas of. natural- discharge
- would ultlmetely flow dlrectly to the pumplng WellS

I3

To meet tho needs of an emcrgency or Dther spec1al purpoce
requiring ground-water pumpage in excess of the perennial
yield for specified periods of time, the transitional storage
reserve would be depleted at a more rapid rate than in the example

-8~
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. : . 7 Table 17.--Estimated'transitional”storagesreserve -
: e . RS R 7 A

o

‘ Lo . T W IR A-_Se_l‘e__c:.ted ) 'd';'-']fi:-ansi.tional
- ..Selected area - .depletiom ., . ; .storage

of depletion .. - thickness .. reserve
S , _ (acres) - . . (feet) . . (acre-feet)
Valley .. . - ... . L 2 L, c(Dx(2)x 0.1

ton

Smoke Creek Desert .. 80,000 .- -y S0 - a 400,000

San Emidio Desert . -+ - 80,000 -~ . ., 50 .. - - a 300,000

-nfly' \;a'fle.y e 6,000 ..o 10w .. 6,000

Sano.'Valley o L 2 000 T.o2s  - - 5,000

: Ra-'intérs-vFJ.-}a'cf oo 000 eer A Te30pe T 12,000
Pilgrim Flat " f- T ,-  ; ;:~d- :‘ o -_L' -; . .:rNot computed

Skedaddle Creek Valley L - --,_ S ‘,ﬂ -_”,-- Lo “ Not computed -

. . . . . -1 B .
Excludes most: of playa dEposits,,where shallcw water is of pour
* chemical quality PR . e '
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‘given. The above-egquationsrcan. be used: to-compute the time
required to exhaust thé stordge Treserve for any selected pumping
rate in -excess-of the perennial--yield..- However,-once the. .. . .
transitional storage reserve was exhausted, the pumping rate
should be reduced.te the perennial yield. Pumpage in excess of
the perennial yiéld would result in an overdraft, and pumping
Yifts would centinue to increase and stored water would coantinue
. tfo be depleted until somq;uDGESired result occurred.-

© A m—— et e e .

Future Development Pt PR

-~ The small amount of devélopment of water resources 'in &he
Smoke Creek-San Emidio Desert area has evolved mainly around
agriculture and industry in”the past, and the same uses probably
~ will continue in the foreseeable future. (See table 14.)

" Agricultural development will®be controlled by the gquantity and
guality of available water, climatic factors, and the avail-
ability of suitdble land. Total land area is extensive, .but’land
suitaple for irrigation and intensive farming by presently

 developed techniques appears to the writers to'be quite:limited.”
Although appreciable areas have land -surface slopes faverable to
agricultural development, the major part of .these.areas. consists
of ‘playas which -are-~agriculturally unacceptable- because. of poor
quality soil and water. Overpumping of nearby peripheral areas
may induce'salt-water ‘flow’from 'the-playa deposits to:the’ areas
of pumping. Therefore, determination of the. pumping rate to
salvage the maximum amount of water before contaminated water
reaches the wells would be critical in determining maximum
development potential. Land acceptable for farming must also be
"associated with economically available water supplies and a
favorable growing season.

Increased industrial development of the water resources
is possible, particularly with requirements of space-age develop-
ments that might seek to utilize the nearly flat surfaces of the
extensive playa areas. Availability of adequate water - for this
- type of development would depend on total water availahle, water-
‘quality requirements of the industrxy, and economic feasibility of
treatment facilities to improve the quality of substandard
water. Mineral industries might find economic supplies oOf
minerals in the waters beneath the playa areas.

Inecreases in domestic and municipal requirements for water
would probably be related to agricultural and industrial develop-
ment and therefore are quite unpredictable. No large-scale
population increase would be expected in the area without
‘substantial agricultural or industrial expansion.
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NUMBERING SYSTEM FOR WELLS ANﬁ SPRINGS

'Numbers assigned to wells and springs in this report are
based on the rectangular subdivisions of the public lands '
referenced to the Mount Diablo base. line and meridian. Each
number congists of three units, the first is the township north. |
of the base line. The second unit, separated from the first - .
by a slant, is the range east of the meridian. The third unit,.
separated from the second by a dash, designates the. section.:
number, which in turn is followed by a letter that indicates
the quarter: section. - The quarter sections are designated .counter-
clockwise in sequence bheginning with "a" for the northeast

guarter section. Following the letter, a number indicates the

order in which the well or spring was recorded within the 160-

. acré tract. .For.example, well 31/19-26bl is the first well
" recorded -in the Ny sec. 26, T. 31 N., R. 19 E., Mount Dlablo .
bage line and meridian, '

kN PR
Because-of «limitation of space, ‘wells and springs are..
identified on plate 1 only by the:section number, quarter-section
letter, and the number. indicating the order in which the well
or spring was located. Township .and range numbers are shown

R along the margins of the plate. oo fx
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Taehle 1&.~-fvoilable driliers’® logs of wwells .
T R o R Tt T .
nesa YNepth ' ness ‘lbepth .,
. Faterial ' . ' Jffeet) (feet) v, liaterdale . (feet) {(feet) e
1 . . - - . .. . \ W
? l:) 3‘:].;- .- .l N ..:‘, . 117 3“ 22-‘ [Hll X . | o . :‘.((,._ .
Sand angd’ gravel T BRR £ Soil’ . T ST - .0 3
Clay -5-% - .0 - 02 4 00 Clay, sandy;'brownf‘f 7. 10
Shalé} hardei- - 27 - 160 16 Cley, yellow o f 0. 0 39
Clay, WétEfJﬁeéTiﬁﬁ*-Jﬁ‘J 385 [154. Qlay andrsmallsgravel; brown & .. 38
Whoros _‘-.—.._'.»:_'{.i NS B Clllay., yellows + ST SRRy ST 45
30749415, 13C1) A R is Clay and” meﬁlumfgrEVElf'+Tﬁ-Q23n“ 68
Sand. and aravel ' i '?},lﬁi' ‘?g‘ ;uundu medlum'dvater ‘beh finﬂ.‘“ 2. 7?
Sand vock 47 55  “Clay, ‘sandy,’ DLowH  34P: 139
Clay . ’ 126 f175"" €Clay, brown ' P2 139
- ‘ B ‘ 1 11 ravel ot 32 157
Sand and; Pravel wh 179 'ngzpinuwzf:r bi aring - ' S 175
. S o ; a : 8.
Send, cley. and graved 13 %% alavel. small . watefehearing: 23 198
: ' sand, fine ' ' 7 205
30/22-1d1 .. - Sl omhE e s Clay csticky ! white .o i 3 208
Clﬂy;_%anuy wroun L owC-Ti 200 1 35T gand, .coarse . drater-bearing s 7. 215
Samd, codrse, =nd pray elay '/ 50 830 Clayiibrown . and gravelo: 5.0 220
Sand, fide. and gray clay’ 5 %5 gravel, small” e crloaee 221
Sand end gravel, water- “Clay, sticky. vellow 2T 245
trearing : a0 1135 ' o
Clay and wravel LTowWT 35 140 31/19-26b1 ::
Sand. coarse. ”"‘,tef"'b“?inﬁ 1 155 o ¢, sravel. and boulders 20 20 .
Sand., fine, water-bearing 1: 174 N o " .
Gravel , madium, water- Clay and sand 102 122 '
nearing 23 197
Sand. fine 23 220
Clay: sticky, brown 2 226 ™
3G/22--1341
Clay and sand. browm 4 &
Clay and pravel. browan G 1n
Clay, brown 21 31
Sand and clay. brown 4 35
Gravel aud cluy. brom 5 &0
Gravel and sand, brown 1% 5l
Sand and clay, browm 15 55
Sand, broun 3 G
Clay and eravel. browm 12 a0
Sand and eclay. brown 5 3
Sand, water-bearing ! 21
Sand aned clay. brown 1 1059
Gravel apnd clay, brom 11 122
Clay, stiely, brown Z 135
Clay and sand, browmn HA 146
Clay and grovel. stichy 20 165
Gravel and sand, water- :
bearing 74 240 .ff
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' Table 1%.--continued

i " thder- 0 77T " o B Y, [t
ness epth ] _ nees Lepth
aterial (feet) (feet) liaterial e (feet) (feet)
| - Clay. stichy, pray and IR
31/23-11dL ) cravel 16 g8
Rock (lava): and soil 1 10 Sand o o .2 470
Rock (lava) and sandy clay 23. . - 33 . Clay. soendy, gray, yellow, Y
Clay. gray _ 2 350 and red, water-hearing 200 450
Rock (lava) and zravel. o. 53" Gravel and sandy cley, water- 7 7 .
Clay (hardpan) ) . 3 . GG bééring . ,1Q3.ﬁ 500
Rock (lava) and gravel . 14 &) Clay. sandy, gray-tlue 130 630 -
Clay ‘ ' 4 24 Clay. sandy, red and blue-gray 746 676
Rock . A 3 87  Clay, blue-zray. and pravel g 769
Rock {lava) and gravel in . R Clay. soft  pgray and gravel B A+
sandy clay o 23 . 110 .  Cravel » S 2 180
Rock (lava) and gravel, ) Clay, soft, gray and gravel 16" 795
trace of red sendy clay &), 150 ;- Gravel : Tl 798
Clay, suncy. red, water- ST glay X 3 801
‘bearing 30 169 - Cravel -2 503
Clay, sandy, red. and strata - " Gravel and clay 18 821
of rock, water-bearing 20 s200" Gravel e -9 B30
Clay ‘ 87 208 %and. clay; and gravel tau2hy e 354
Sand 27 2100 * ot e
Sand and clay . 16 -22% . ' e
Sand and clay with rock, = o R ' '
. water-bearing 29 246 - )
Clay, blue wilth gravel and : " ' T :
rock, water-bearing 87, -254 : ” )
Gravel with a little clay, : E ) SR
water-hearing 10 264 ) -
Clay. brown, and boulders, - i - i
‘water-bearing 24 288 )
Pock and clay, tough, A ‘
_watermbearing-" ’ - ) 294 -
Gravel and soft pray clay o
with boulders ' 30 - 3247
Clay, red and pray 5 3a3n
Clay and gravel with e e
‘bouldera : 9 ' t339:0 N
Clay. soft, and honlders. 3 T342° v few
.Clay, saundy, red A 345 ' .
Clay, soft, gray, and gravel § 352
Sand coarse ’ . 2 354 -
Boulders, small 1 355 &
Clay, soft, sandy. gtay and ¢ ' . )
gravel, vater -bearing 25 350 - .o
Clay . sandy. red ané gray, . I -
water-bearing ‘ ' 49 429 T N
Clay, sandy. gray. water- o . . .
bearing 25 445 3.
Rock and sand in 1lisnt- N _' : e greap? CEL
colored sticky clay 6 452 : K .
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Tabla 1%.~~continued e
‘ : " i Thiek- Thick-
T, ., _ ness Depth " ) ness Depth
Material - (feet). (feet) . - nterial. . .. (feet) (fect)
31/23-11d2 C B © Sand, coarse, and clay hiov 345
Soil - 5 5 Clay, brown, and gravel _ 2 347
Clay, sandy 14 15 Clay; eray, and gravel ' - 57 352
Rock, =small. L 1. . 20 Clay Lrown ., blue, changing R
Clay, sandy L 20 4y colors o a3 435
Rock, coarse. C ot 20 67 Loulders and clay, watef- . e
Clay, yellow ? . 5, 65 bearing - _ . 14 447
Rock, black - . R 72 Rock (lava). hard. water - o
Clay; blue. ~ + o 74 = bearing 46 493
Streak, very hard . o 1’ 75 Sand, coarse; clean. amd clean o
nock, coarse ) 7 . 87 g¥§gpl, water-bearing ' 42 "535”
Clay, sandy. gray : i 30 Clay, ‘nray 13 * 330
Clay and‘gravel 15 145 rso . . B
Clay, sandy. 19 194 . 32/20-32b1 R S
Rocl, coarse ' 4 12$lulﬂoil_ N 3 a3l
Clay and gravel o, 2. 132 (Clay. browm , A ‘14;
Rock, coarse : 12 142 . Sand .- Coarsea , 2z . llﬁ -
Clay andgg;avel IR C lﬂ,y: 152 . ¢lay, soft, brown 15 31,
Clay. yelluw 13 165 Clay, hard. yellow 3 ;3‘
Gravel, loose 3. 168, Clay; ssoft, preen 13 47 o T
Clay and gravel 3 171 Sand, black, water-bearing . 3 50 . -
Sand roeck & 175 Cla.,y:; goft, nreen tH 53
Gravel, watat-Loaring 1 176 3apd and mzravel 4 82
Clay, Yellow 24 Zﬂf-) Clay, soft, nray . 3 65
Clay and pravel 1z 212 ¢lay. hard, browm 10 75. .=
Gravel 7 219  Clay,.-gray .6 81
Clay. yellow : 11 230 Clay,‘hardi‘gray; with Layersl ' .
Gravel, coarse 2 232 of sand. ’ 13 94
Clay. yellow 4 236 Sand hlack, water-bearing 3 a7
Gravel 5 241 Gravel and boulders. water- o
dand. red ] 2 243 Trearing S 6 103,
Rock 1 244 Clayrsticky, yellow 2. 105
Sand; and gravel, cemented, : ST
31/23-14al. vater-hearing o 5 110
S0il and boulders 12 12 Send;black and gravel, G
fock (lava) with pumice 72 a0 water-hearlng ' z  pf
Sand rock ' ' 22 112 Clay . hards, «ray .7 119
Sand and cluy &5 - 157 Clay.hard. yellow . o1
Sand and clay with some Clay, yellow. and boulders 2 135
gravel : 5 1692 Gravel, coarse, waterm?earing } o136
Sand. coarse. witn some clay 20 152 Clay. medium-soft. yeliow. - 145
Gravel and clay. water- Clay. hara, brpwn 5 153
bearing - o 34 215 Gravel. water-bearing .5 0 153,
toulders . 7 093 Clay. soft yellow _ & 144
Clay, brown, with trace of Clay, herd. yellow, with o
black sand - 33 256  Uoulders 4. 108
Sand, coarse,. and fine gravel 3 259 Gravel end boulder. water- ; . :
Sand, gravel, amd clay 4 299 bearing - A 182
Clay, dark blue 42 341 nock (lava) . hard 4 186 .
o B ) .
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1LIST OF PREVIOUSLY PUBLISHED REPORTS IN THIS SERIES
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Report Report
No.. . Valley No. Valley
I Newark (cut of print) 28 Smith Creek and Ilone
2 Fine fput of print) 29 Grass (near Winnemucca)
3 Long (out of print) 30 Monitor, Antelope, and Kobeh
4 Pine Forest : 31 Upper Reese
5 Imlay area {out of print) 32 Lovelock ‘
6 Diamond (out of print) 33 gpring (near Ely) (out of print)
7 Desert 34 Snake
8 Independence Hamlin
9 Gabbs Antelope
10 Sarcobatus and Qasis rleasant
11 Hualapai Flat Ferguson Desert (out of print)
12 Ralston and Stonecabin 35 Huntington
13 Cave Dixie Flat
14 Amargosa " whitesage Flat (cut of print)
15 Long Surprise 36 Eldorado - Piute Valley
Massacre Lake Coleman {(Nevada and California)
Mosgquito Guano 37 Grass and Carico Lake
Boulder {LLander and Eureka Co.)
- 16. Dry Lake and Delamar 38 Hot Creek
17 Duck Lake Little Smoky
18 Garden and Coal Little Fish Lake
19 Middle Reese and Antelope 39 Eagle (Ormsby Co.)
20 Black Rock Desert 40 Walker Lake
Granite Basin Rawhide Flats
High Rock Lake Whisky Flat
Summit Lake 41 wWashoe Valley
2l Pahranagat and Pahroc a2 Steptoe Valiey
22 Pueblo Continental Lake 432 Honey Lake
"Virgin . Gridley Lake Newcomb Lake
23 pixie Stingaree Dry
Fairview Pleasant Red Rock
Bastgate Jersey Bedell Flat
Cowkick Antelope
24 Lake Warm Springs
25 Coyote Spring Cold Springs
Kane Spring Lemon
Muddy River Springs Spanish Springs
26 Edwards Creek Sun
27 Lower Meadow  Patterson
Spring (near Panaca)}Panaca
‘Eagle Clover
bry
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g Unconsolidated sedimentary deposits g
o of high to low permeability 96 4 40° 15’ ” s
a3
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N B Consolidated rocks I S
2z Largely consolidated rocks having little J G A R. 23 E.
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: o| rocks may be the exception locally. 15b1 R. 22(E.
= Unit cionsists mainly of intrusive and 0
extrusive igneous rocks and metamorphic Well and Number
rocks; some sedimentary rocks are present 18d1
L ]
Flowing Well and Number
g.301
Playa (dry lake) Spring and Number
12
Streamflow measuring site and
. . number as used in table 5
Phreatophytes
Mainly greasewood, some meadowgrass, 1 0 1 2 3 4 5 6 7 Miles
saltgrass, and rabbitbrush "™ — — —
Scale
1:250,000

Base: U.S. Geological Survey edition of U.S. Army Map Service
1:250,000 Topographic Quadrangles; Lovelock, Nevada (1955)
and Susanville, California (1962).

Hydrogeology by Patrick A. Glancy and F. Eugene Rush, 1967.
California geology adapted from Lydon and others (1960).

PLATE 1.—GENERALIZED HYDROGEOLOGIC MAP OF SMOKE CREEK —SAN EMIDIO DESERT AREA, WASHOE AND PERSHING COUNTIES, NEVADA AND LASSEN COUNTY, CALIFORNIA






