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Well 5/37-20 bd. Note ground subsidence of about one foot
beneath the concrete platform.
r

The gap at north end of the valley. Note the absence of a channel to carry streamflow
from Fish Lake Valley to Columbus Salt Marsh Valley.
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FOREWORD

The program of reconnsissance water-yresources studies was
authorized by the 1960 Legislature to be carried on by the
Department of Conservation and Natural Resources, Division of

Water Resources, in cooperation with the U.E8. Geological Survey.

. This report is the 58th report prepared by the astaff of
the Nevada District of the U.8. Geological Survey. These 53
reports describe the hydrology of 212 valleys.

The reconnaissance surveys make zvalilable 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 wore
detailed information will arise, and. studies to supply such
information will bhe undertaken. In the meantime, these
reconnaissance-type studies are timely and adeguately meet
the immediate needs for information on the water resources
of the areas covered by the reports.
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WATER-RESOURCES APPRAISAL OF FISH LAKE VALLEY,

NEVADA AND CALTFORNIA-

By F. Eugene Rush and T. L, Katzer

SUMMARY

The younger and older alluvium nf Fish Lake Valley form
the valley-£ill raservoir and, except for Fish Lake Sepring

that flows from carbonate rocks. are the principal. source of

ground water in the area. The principal:water estimates for
the valley are summarized as follows: .

Ground water in storage in the upper: .
100 feet of saturated alluvium -. . . . . 2.7 million
acre-fast

Perennial static watarwlevel:deéline-. ,
in pumped areas through 1971 . . . . . . . . Minox

Precipitation:
Range in watershed (fig. 2) . . . 4 to 20 inches
Total (table 5} . . . . . . . . 465,000 acre-feet
per year

Average annual runcoff from the
mountaing {(table 4} . . . . . . . . 38,000 acre-feet

Average annual streamflow (table 3):
Chiatovich Creek . . . . . . . . . 6,700 acre-feet
Indian Creek . . . &+ o « =« - - - - 2,300 acre-feet
Leidy Creek . . . + + « + « « . . 2,000 acre-feet
Pexry Aiken Creek . . . . . « . » 5,400 acre-feet
McAfee Creek . . . + « & « o « . . 2,800 acra-feet
Cottonwood Creek . . . . . - . . ., 4,800 acre-feet

Potential average annual recharge
{table 8} . . o ¢ ¢ 4 4 « 4 4 1+ « 1« 233,000 acre-feet

Average anhnual evapotranspiration of

ground water in phreatophyte areas

{(table 6) . . . . « « « - . . . . . .24,000 acre-feet
Average annual ground-water and

sur face~water outflow . . . . . . . . 3,000 acre-feet

-1



Irrigation: : .
Average annual growing season . . . 140 420 days
Net consumption of streamflow in o :
1270 & v 4 « v « & 4 4 « - + « « 5,200 acre-feet

Well s:

Number of active irrigation wells

ID 1970 4 4 e v e e e e e e e e e e e e e . R
Net pumpage for irrigation in

1970 . v 4 v v = v « « & +« « « 11,000 acre-feet
Other pumpage . . + . +« + o « « + « « - .« » Minor
Net consumption from subirrigation

in 19270 {table 7) . . . . . . . 3.000 acre-feet

Peremial yield . . . . . . . . . - . 30,000 acre~feet
Transitional storage reserve . . . 1,300,0N0 acre-feet

Tetal water development and
consumption in 1970 {table 12} . - 19,000 acre-feet . -

Mogst water sources in the valley yield water suitable for
irrigation and domestic use. .




INTRODUCTTON

) Fish Leke Valley is in Esmeralds County, Nevads, and the
adjoining part of Mono County, California, as shown on plate
1. Fisgh Lake Valley has & population of perhaps 200 ang
inciudes an area of about 1,010 sguare miles. The local
economy is principally ranching and farming: however, some
mining is dong on an intermittent basis. The nearest trade
center is Bisghop, California, about 50 road miles southwest
of the valley.

Purpose and Scope of the Study

1 Ground-~water development in Nevada has shown a substantial
Ingcrease in recent years. A part of this increase iz due to

the effort to bring new land into cultivation. a renewed interest
in mining, and a rapidly growing population. The increasing
interest in ground-water development has c¢reated a substantial
demand for informatinn on ground-water resources throughout the
Stute,

Recognizing this need, the State Legislature enacted special
legislation (Chapter 181, Statutes of 1960} for beginning a series
of reconnsissance studies of the ground-water resources of Nevada.
Ags provided in the legislation, these studies are heing made by
the U,58, Gaological Survey in CDDperatlon with the Nevada Depart-
ment of Congervation and Natural Resources. This 1z the 58th
report prepared as part of the reconnalszsance studies {fig. 1).

The objectives of the reconnaissance studies and this report
are to (1} deseribe the hydrologic environment, (21 appraise the
source, occurrencs, movement, and chemical guality of water in
the area, (3) estimate average annual recharge to and discharge
from the& ground-water reservoir, {(4) provide preliminary estimates
of perennial vield and ground water in storage, and (5) estimate
present and evaluate potential water development in the asrea.

The fiald work was done mostly during August 1970 and March 1971,

Previous Work

Eagkin (1950) deuscribed the ground-wster hydrology and wro-
vided the first estimmtes of the water supply of Fish lLake Valley.
The geology has been mapped by Albers and Stewart ({1965) and
Strand {1967).

The project area has been mapoed as part of the 15~-minute
topographic guadrsngle series (scale sbout 1 inch to the mile)
of the U.3. Geological &urvey The mags include Benton, Blanco
Mountain, Davis Mountain, Lida Wash, Magruder Mountain, Mount
Barcroft, Piper Peask, Rhyolite Ridge, Soldier Fass, and White
Mountain Peauk,.

Many adjacent valleys have been the subjects of similar
reconnalssances, as shown in figare 1 and listed in the back

of the report.
-
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EXPLANATION

Areas descrlbed in previous
reparts of the Water Resources
Reconnaissance Suries

]

Aren described in this report
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Flgure 1.— Index map showing areas in Nevada described in pravious reports of the Water Resources

‘Reconnalssance Sories and the area desceibed in this report
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HYDROLOGIC ENVIRONMENT

Ehysiography and Drainage

The mountaing that border Fisgh Lake Valley trend north-
westward. On the weszt, the White Mountasins (pl. 1) have the
highest peak in Nevada, Boundary Peak, altitude 13,140 feet.
Farther south in the same range, White Mountain Peak, altitude
14, 246 feet, is one of the highest pesks in Californiy. The
valley floor generally ranges in gltitude from sbout 5,200
feet near Oszsis to about 4,700 feet at the - playa in the north-
eagtern part of the valley. The mountains on the east side
of the valley do not exceed 10,000 feet.

The following table summarizes some of the geographlic
features of the valley: ‘

Alluvigl area:

Nevada 308 =g mi
California 64

 Consolidated-rock area

Nevada 418
California _.220
Total ares 1,010 zg mi

Congalidated rock—alluvium contact altitude:

Western mountaing:s

Range - 4,800-6,200 feet
Average : 5.400 feet

Egstern mountaing:

Range 4,.700=-7, 600 feet
Avergge 7 5,600 feet

Three major geomorphic units are recognized in the valley:
Complexly folded and faulted mountain rangesg, valley floors,
and apronsg or intermediate slopes hetween the mountainsg and
the valley floors, The aprons include both alluvial fans and
pediments. Pediments are erosional surfaces cut on bedrock.
but commonly are mantled with a veneer of unsaturated alluvium
ranging in thickness from a few to several tens of feet. By
contrast, the alluvial fans are underlain by thick deposits of
alluvium, deposited by runoff from the mountains.

rediments, for example, occur in much of the area shown
ag older alluvium on plate 1 in the Palmetto Wash drainage

-G
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area (southeastern part of valley).

Approximataly five perennial streams, now diverted for
irrigation, would flow to the valley floor under native
conditions; Chistovich, Teidy, Perry Alken, McAfee, and
Cottohwood Creeks. 11 drain from the White Mountains {pl.
1. The axisl draihage in the valley generally is northward
to a playa where most runofif, when 1t occurs, ponds and
evaporates, Under uanusuzally wet conditions. some wabter may
flow northward beyond the playva and discharge through The Cap
into.Columbus Salt Marsh Valley {wl. 1).

Geologic Unity and Structural Festures

Rocks of the valley have been divided into four lithologic
units: Noncarbonate rocks,. carbonate rocks, older alluvium,
and younger zlluvium, . This division is based largely on theix
hydrologic properties; however, the hydrologic properties of
all four types may vary widely with differences in their
physical and chemical properties. The areal extent of the
units is shown on plate 1. The geology is based principally o
on the Esmeralda County geologic map of Albers and Stewart '
(1965), geology of the California part of the valley by Strand
{1967}, aerial-photographs., and interpretation of drillers’
Togs. = '

Noncarbonate and carbonate ‘rocks form the mountain masses .
and underlie the younger and older alluvium at depth., The - '
carbonate rocks, Precambrian{?) to Quaternary in age, are
mostly limestone. As shown on plate ], carbonate rocks are
subordinate in the mountsin ranges. In Nevada, .carbonate
‘rocks. commonly contain fractures and solution channels, ahd
therefore the carbonate rocks of this area probably are
capable locally of traznsmitting relatively large volumes of
water, such as toe Fish Lake Spring (T. 2 &.. R, 35 E, on
pl. 1). N

Noncarbonate rocks, Cambrian to Quaternary in age, are
mogtly granitic rocks, volcanic flows, and tuff, The noncar-
honate rocks sre less susceptible to solution than carbonate
rocks ond are therefore generally much less permeasble.

‘ ODlder alluvium, Pliocene and Pleistocene in age, 1% com-
posed mostly of clay. s1lt, sand. and gravel formed from rock
debris washed from the adjacent mountains, Older alluviam
underlies much of the aprons and valley floor. These deposits
are characteristically semiconsolidated to unconsclidated,
dissected, and locally faulted and deformed. . :

Younger alluvium, in contrast o older alluvium, generally
is unconselidated, undissected, moderately well sorted, and
indeformed. It is Pleistocene and Molocene in sge and is com-
posed of gravel, sand, silt, and clay deposited hy the principsl

-5



c-8treams on the valley floor, as.shown on plate 1. Younger
alluvium alsc underliesg the plavas: the deposits also are

of late Pleistocene and Holocene age. The coarse-grained
material of the younger alluvium probably is more porous and
more permeable than most of the older alluvium,

- Faults have been mapped by Albers and Stewart (1965)-and
Strand (1967}. and by the writers from aerial photographs.
Only those that cut aliuvium or are of regional extent are

shown on plate 1



Upper Photograph:

View of one of the many ancient Bristlecone Pines that grow at
the higher altitudes of the White Mountains. -

Lower Photograph:

View of the large playa, showing both wet and salty cenditions.
Boeth conditions are produced by rising ground water.
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VALLEY-FILL RESERVOIR

General Characteristics

Younger and older allavium (pl. 1} form the valley-£fill
reservoir and, except for Fish Lake Spring that flows from
carbonate rocks, is the principal source of ground water in
the srea. Few wells deeper than 500 feet have been drilled:
therefore, little is known about the total thickness of the
valley-£fill reservoir. Well 2/35-33ac.was. reportedly .drilled
to consolidated rock at a depth of 1,010 feet {table 13), The

reservoir beneath most of the leley floor probably is at least

1,000 feet thick, and perhaps several thousand feet thick
(reportedly 5.100 feet in one test hole). Although bedrock
reportedly has been encountered in wells. at.shallower depths,
they were drilled near the bedrock-alluvium contact where the,
valley-fill reservoir generally is. thin. .

External hydrasulic houndaries ére formed by the consclidated

rocks (pl. 1}, which underlie and form the sides of the valley-
£111 'reserveoir, live streams, irrigated fields, and perhaps

flooded plavas. The consolidated rocks, particularly the

.carbonate rocks, are leaky in that they may transmit moderate

amounts of recharge from the mmunta1ns to the valley-£ill
regervoir hy subsurface flow.

The principal internal hydraulic boundaries are the faults
cutting the valley f£ill, as shown on plate 1, and litholegic
changes. The extent to which these potential barxriers impede

ground-water flow probably will net be understood until sub-

stantial ground-water development occurs, Based on data for
about 40 large-diameter (greater than 12 inches}) wells, the
trangmissivity of the upper 400 feet of the valley-fill regervolir

‘generally isg about 100,000 gpd/ft {gallons per day per foot)

and in the vicinity of the Bar Double 9 Ranch, it.may be as
high as 200,000 gpd/ft, A transmisgsivity of 100,000 gpd/ft

is equivalent to an aguifer of coarse sand or a mixture »f
gravel and coarse sand (permeability of about 1,000 gpd per

sg £t) with a thickness of about 00 feet. Related to well
performance, it is eguivalent to a yield of 3,000 gpm {gallons
per minute) with a drawdown of about 35 feet at the end of 24
hours of continuous pumplng The fact that some wells do not
perform at this level is related generally to two causes: (1)
the valley-£fill reservoir has internal variation in lithology
and therefore in transmissivity, and (2} the hydraulic efficiency
of most wells is less than 100 vercent. The transmissivity

of the total thickness of the valley-fill reservoir may be
much higher, :

The variation in depth to water in the valley-fill
regervolir is related-to vegetation, as shown on plate 1:.

-0



Dominant vegetation Approximate depth to water (feet) ‘-é

Sagebrush, shadscale. and ‘ . -
other nonphreatophytes : :

{not shown on pl. 1} - greater than 50
Greasewood and rabbitbrush 10=-50
Saltgrass ‘ ’ ‘ ' 5=10
Meadow I - 0-5
Rarren plava - : o 0-5

The maximum depth to water is not known, but it probably is
seVéral hundred feet on tha upper parts of somE_alluvial fans,

An 0il- ~exploraticn well was drilleéd in the fall of 1970
at 1/36-16ab (pl. 1. . The reported total depth of the well
was 9,178 feet. Aluv1um wus reported to a depth of 5,000 feet,
voleanic rocks from 5,000 to-6,0N0 feet., Below the volcanic
rocks, various types of rock were reported., inecluding limestone
and dolomite., Artesian "water sands” were reported in the
aTluvium between depths of "580-790 feet and 1,150-1,400 feet.
The well was completed as a water well with a reported depth : a
off 536 feet, According to Ted Gray, a local resident (oral :
commun., ., 1971}, the well can he pumped at a hlgh rate of d19~
c¢hgrge and praducea hot water.

Ground-Water Flow

Within the valley-fill reservoir, ground water occupies
the intergranular pores in the gzone of saturation and flows
from areas of recharge to areas of discharge. -The reservoir
ig recharged in three ways: (1) seepage losgs from streams
inte alluvium, (2) lateral underflow from consclidated rocks -
of the mountains to the valley~-fill: reservoir, and {3} pre-
'c1thatLon on alluvial areas. Locally, water may enter con-
golidated rocks from: alluvium and streams. Local streamflow
and underflow are derived from precipitation within the
drainage basin, as generally defined by the topographic
divide shown on. plate 1. Most recharge is attributed to
prEClpltatan on and runeff from the- mountains. Tyoe (3)
recharge is considered to be very small. and-in this part of
Nevada probably is not an important source. As a result,
ground- water migrates from the apron and mountain fronts
toward the axis of the-vallevy and then northward along the
axis toward the playas, as shown by water-level contours on
plate 1. An unknown amount of ground water probably flows
from the north &nd of the valley through alluvium in The Gap

{p1l.1}).

Ground Water in Storaqe‘

Recoverable ground water in storage in the valley-fill
regservoir is that part of the water moving through the
reservoir that will drain by gravity in response to pumping.

-10=
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Under native conditions, the amount of stored ground water
remaing nearly constant. Table 1 shows water-level “declines
under existing conditions., The observed decline in storage
ig minor. : : Co ' - '

Recoveragble ground. water in storage is the product of
the specifie yield, the area, and the selected saturated
thickness of alluvium. In Fish Lake Valley, the average
specific yield of the valley-fill reservoir may be about 15
percent. Estimated ground water in storage in the upper 100
feet of sauturated alluvium (assume 75 percent of alluvial
area listed on page &5 is about 2.7 million  acre-feet. The
depth below land surface to this block of stored ground water
is discussed on page 10. '

-11-



Table 1.—-Wateff1ével decline in seiectedkﬁells

! Average rate

Depth t? .Watier—level of water-level
_ waterl décline for decline
Well e (feet below period {(feet per
number ___Date land surface) (feet) pumping season)
IN/36~9cc 8-27-70 12,5 -
’ 3-15-71 ! 12,47 : 0. 0
1/35~27ac 11~ ~69 43 Co
3-15+71 49,10 6 ' 6
1/35~34cb 3~ -53 18(7) "
' 3-18-68 38.69
11-20-68 40.59 \
3-15-71 38.74 207 1,1?
2/35~3¢ce 10- =52 40
3-18-68 43,73
11-20-68 42,97
3-16-71 39.81 0 0
2/35<1bca 1- =55 72
: 3-16-71 B0.55 9 .6
2/35-28dd 6-30-54 66
8-26-70 68,72 |
3-16~-71 63,17 0 0
2/35-33ab B~ -48 42(1)
11- 9-49 55,20
3-16-71 54,11 127 .57
$3/35-26c¢ 9~ 60 81
! 3-16-71 81.09 0 0
3/35-25bb 11-10-49 b.64 “
8-24-70 9.41
3-16~71 7.63 3 .1
4/36-15ch 4= -60 16
' 3-16-71 17.72 2 .2

1. Water levels listed to nearest foot were reported by well driller;
water levels listed to a fraction of a footr were measured.

-12-
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INFLOW T(Q THE VALLEY-FI1I, RESERVOIR

Inflow to the wvalley-fill reservoir is estimated by
reconnaissance technigues developed by the Geological Survey
in cooperation with the Nevada Department ~f Conservation and
Natural Resgources, The components of inflow to the valley-£fill
regervoir include precipitation, surface-water runoff from the
mountains, and subsurface inflow from the mountains through
alluvium and carbonate rocks, All three contribute to ground-
water recharge of the valley-fill reservoir.

Erecipitation

The precipitation pattern in Nevada is related principally
to the topography: the weather stations at higher altitudes
generally receive more precipitation than those at lower altitudes
{(Hardman, 1965). However, this relation may be considerably
modified by local conditions. The valley floor of the report
area probably receives an average nf only about 4 to & inches
of precipitation per year, whereas the highest mountain areas
may have an average annual precipitation of 24 inches or more.
Figure 2 illustrates the increase in precipitation with altitude,
The precipitation data on which this graph is based are listed
in table 2.,

The two high-altitude stations shown in figure 2 may not
record all precipitation. According to Robert Elford, Natiohal
Weather Service, San Francisco {oral commun., 1971)..the two
high~altitude stations probably do not record all the precipi-
tation which falls as snow, due to the high winmds that generslly
accompany the storms, ag precipitation gages are designed to
cateh snow falling near vertical. Therefore, a lesser amount
is recorded. Using data recorded at 13 stationsg and the judge-
ments of Robert Elford, an altitude-precipitation relation, as
shown by the line in figure 2, was used as the basis to compute
estimated average . annual vrecipitation and ground-water recharge
in table 5.

on valtley floor and apron. where the average annual pre-
cipitation is small, little precipitation directly infiltrates

into ground-water reservoir. Most precipitation 1s evaporated

before infiltration and some adds to so0il moisture. However,
intense precipitation during thunderstormg may supply infre-
quent recharge. Greater precipitation in the mountains provides
most of the recharge and runoff.

Data for the mountain stations {table 2) indicate that
high-altitude precipitation generally is greatest in February
and April znd smallest in the fall. On the valley floors of
the area, winter and early spring are the wettest periods,
early summer and early fall the driest. A

=1 3w
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 Table 2.--Average annual precipitation at weather stations

in and near Fish Lake Valley -

Seems unrealistically large.

Twenty-four miles east of Dyer.

=] 5=

Tocation Period
a8 shown af Average - annusal
- Number on on Altitude’  record precipitation
figure 2 Station plate 1 {feet) (years) (inches)
1 Wnite Mountain no. 2  45/34-20d 12,470  1956-69 a 19.7
2 White Mountain no. 1  58/35-19d 10,150 1956-69 a 14.5
3 Montgomery 1N/33-5a 7,100 1960-69 7.6
L Maintenance Station - X |
4 Palmetto " near 6,900 1945-49 4.5
L Palmettol’ o o : e
5 Basalt IN/33-23d 6,350  1941-57... . " 5.6
6 Lida | 55/40-36c 6,100  1912-18 ° 10.3
7 Deep. Spring College  7%/36-1b 5,225  1948-69 5.4
8 0asis Ranch 55/37-28a 5,106 190319 4:8
9 Dyer 4 SE. 45/36-6c 4,975  1948-69 4.7
10 Coaldale 6 mi NE of 4,646 '1941-58 3.3
valleyl/ '
11 S$ilver Peak 7 wi E of 4,320 1968-69 5.4
valley&f
-— Benton Inspection 15/32-20¢ 5,461 1965-69 10.4
Station ' ]
— Palmetto  65/39-6c - 6,500  1890-1311 b 17.2
- Bishop 75/33-5a 4,118 1946-69 3.5
iProbably iz less than actual precipltation. GSee text.
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Runoff _ -t

Six perennlal stredms headwaterlng in the Whlt& Mounia1nq
flow onto the alluvial. apron of Fish Lake Valley. These streams
are, from north to south, Chiatovich:. Indian, Leidy. Perry Aiken:
McAfee, and Cottonwood Creeks (wpl. 1). During wet years, flow
from these streams reaches and ponds on the playa. No perennial
streamsg flow to the valley floor from the mountdlna on the north,
east, and gouth

Of the two tyﬁea'mf precipitation, snow and rain. snow is
hy far the greatest supplier of water.. Summer thundershnwers
provide large quantltle& of water over small dra:naqe areas for
short periods of time, and therefore prov1de very 11tt1e water
to the overall hydrologlc system, T . o

A continuous waterwstage recorder has been operated on
Chiatovich Creek Sane October 1961. Table 14 {at back of
report) summarizes the measured annual streamflow for this
station. Two partial-record gages were installed in May 1967
on tributaries of Palmetto Wash, which drains into thea south-
east: corner of ‘the valley {pl. 1). Table 15 (at back of report)
gshows: the maximum flows recorded at the&e stations.  Several
measurements have been made for this rEport on the perennlal
streams and are summarized in tables 16 and 17 {at back of
report)., Indian Creek has heen opera+ed as a low-flow partial=~ )
record station and table 18 (at back of report) presents these ‘ ‘.
data. \ o .o

2

-

,Chiatovich Creek

quure 3 shows the monthly flow of Chiatovich Creek and
the monthly precipitation of U.S5, Weather Bureau Station wWhite
Mouhtain ne. 2. The water yearslf af low gtreamflow and no
peak flows in excess of 600 acre-feet per month., 1261, 19264.
1966, 1968, and 1971, are characterized by low pIELlpltat1Un
and a small winter snowpack.

The runoff pattern of Chldrov1ch Creek i=s unusual in that.
peak flows in excess of 600 acre-feet per month nccur late in
the water year, tsually in July. August, and September . and -
the resulting recessional flows continue to decrease, with
minor fluctuations, until the oycle repeats itself the next
vear or after several years. Figure 4 shows the mean monthly
flow distribution for Chiatovich Creek, ' The 25 percent
quartiles, which are plotted, define those points at which 25
percent of the flows are greater and less than indicated. In
geheral, streams of the Great Bagin and nearby Sierra Nevada c

1. A water year is measured from Oct, 1 to Sept. 30.

-16-
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STREAMFLOW, IN CUBIC FEET PER SECOND
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" FIGURE 4.- Mean monthTf flow distribution of Chiatovich Creek
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Figure 5.- Mean monthly flow distribution of Rock Creek

at Little Round Valley near Bishop, Calif,



peak in. late spring to early summer with a latF qummer recegsion
that drops]to bage flow during fall and winter.. To illustrate
this more common runoff pattern, the mean. monthly flow distri-
bution for Rock Creek at Little Round Valley near Blshop,
California (not on pl. 1}. is shown in figure 5, This gtation
is the nearest recording station to Chiatovieh Creek. Thus,
the peak flows for Chiatovich Creek are later than Rock Creek
and the recesslon: perlod is much longer, 'The long recessional
period may be due in part to the 1oca+10n of the gage on the
apron. which measures not only the flow: BF .Chiatovich Creek

but also that of the immediate drainages to the south and
north, Davis and Middle Creek. respectively. The altitude of
the gage is about 6,320 feet, and about ™2 miles to the west

the average mountain front a1t1tude isg. about 7,000 feet, Runoff
recharges this rather large block of permeahle alluvium zbove
the gage, which then drains into Chiatovich Creek and probably
“accountﬁ in part for the long recessional flow period.

Chiatovich Creek was measured at geveral sites on its fan
‘(table 16j. and these data show that the stream was losing water
to the ground-water reservoir or by evapotranspiration. Tosses
across the fan varied from a high of 40 percent.in March 1971
to a low of B percent in July 1971; the average of the eight
measurement s was about 25 percent.of the. flow at the gage, or
about 1,700 acre-feet per year for 1961-71.

Flow-Frequenecy Charscteristics

Frequency curves for Chiatovich Creek, based on only 10
years. of record, enable an approximate prediction of the
percentage of time that any given flow will be egualed or
exceeded and the prediction of recurrence intervals for any
given flows. These frecquency curves represent an average for
the reference period and do not apply to flow distribution for
a zingle or small group of years.

Flow-duration curve, -~-Figure 6 shows the flow-duration
curve for Chiatovich Creek. From this curve, the length of
time that any given flow is equaled or exceeded can be deter-
mined. , For example, a flow of 8 c¢fs (cubic feet per second)

18 equaled or exceeded sbout 40 percent of the time. Thisa |
does not mean thai ‘in any given year this value will -bhe reached,
but that if the 10- -year period is representative of Lhe long
term, it would average out to be about this value.

"High- and low-flow frequency curves,--Figure ? shows the
‘high- and low-flow Freguency curves for Chiatovich Creek.
These curves show recurrence intervals that may be, expected
for any glven flow for the period of the indicated’ consecutive
days. For example, a high flow of at least 30 cfs for 7
consecdtive days has a recurrence interval of 5. vears, and a
low flow of not greater than 4 ofs for 20 consgecutive days
has a recurrence interval 'of 8 years. . e

Tw20= e R



GISCHARGE, IN CUBIC FEET PER SECOND
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Figure 6.- Flow-duration curve -for Chiatovich Creek gaging station
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The relation between the monthly mean flow for a peak-flow
‘month and the water content of the April 1 snowpack can be used
in conjunction with the minimum base-flow recession curve of
Chiatovich Creek, figures 8 and 9,

respactively.

if the April 1 snowpack contains 15 inches of water,

uging figure 8, the monthly mean flow during the peak- lew
month is expected to. be. about 35 cfs +20 percent.
~in eXcess of 600 acre-feet per month occur in July or August
From figure 4,
therefore,

ahout 90 psrcent of the time.

in July and August is dbout 15 cfs;

indicate a high-flow year.

Streamflow predictien\istpessible prior to a flow increase
the flow rate
(1 menth

asgociated with-a peak flow.

with no resultlnq peak flow, .

minimum 5 ¢f8 by October (5 monthg later,
at the end of the grOWLng 2eason.
mented by local precipitation occurring aftey April 1,

flow would be higher, dependlng on the amount of rnnoff

. IE,

generated by the preclpltatlon.

Data are not avallable on the other perennial streams
in general,

for this type of definition:

Table 3.--Perennial streamflow .from the White Mountains

however,
of Chiatovich Creek is above average, _
streams can also be exXpected tc have a better-than-average year.

for example,
of Chiatovich Creek was 10 cfs on April 1.

later) minimum flow-would Le 8 cfs (fig. 9),
menths later) minimum: flow, 7 cfs.

the mean flow
35 cfs would

the May 1
and the June {2

1f the snowpack was minimal,

the flow would decline to a

as shown in fig. 9)

If minimum flow is Supple—"‘

For example,

Feak flows

'if the flow
then the other perennial

1971 water-year

Average annual
streamflow in
acre-feet for

streamflow water years

Stream in acre-feeat 1961“711/
Chiatovich Creek - - h,400 6,700
Indian Creek 1,900 2,300
Leidy Creek ' 1,700 2,000
Perrv Aiken Creek ' 4, 500 5,400
McAfee Creek 2,200 2,600
Cottonwood Creek ; 4,000 4,800
Total (rounded) 20 000 24,000

1. 'The 1971 Chiatovich Creek.flow was 80 percent of its ll-
vear mean: therefo:e, the average totals for the other
streams are based on 120 percent.of 1971 estimates.

"Runoff ‘from the Mountains

Runoff estimates of the perennial streams at the mountain
front- are based on streamflow measurements and channel-geometry
methods {Moore, 1968). Estimates for six streams are listed
table 2. Flow probably decreases both upstream and downstream
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from-the mountaln front and no significant surface runcff
origiﬁat@&'below an.altitude of ahout 7,000 feet. Therefore

by defining precipitation-altitude zones with correapondlnq
runoff and modifying these values with channelmgm@motry
technigues (both methods developed by Mamre”41968) a mpderately
reliable average annual runcoff value can be #ssigned to. the

flow crossing the 7,000-foot conteour. Table 4 summarizes the

N

'Table 4,-~Estimated average annual runoff from the mountains

Acres above
7,000 feest Pe“cuntage of Runoff in . Percentaqe of

Aren \roundﬂd) total drea acre-~feet total runoff
White Mountains 143,000 65 . 32,000 . 84
S;lver Peak Range 50,000 .22 o 4,000 - ‘ 11
Palmetto . _ ,
Mountains 28,000 13 2,000 5
Total (rounded} 221,000 100, . 38,000 100 £

estimated average runcoff from the three maJDr ‘mountain blocks-
‘the total is 38,000 acre- feet per year, :

‘No estimate was made of the. amount of rungff reaching the
playa., However, ranchers repoit that flow pends eon the plava
in wet yearzs. The amount may average ‘a few thousand acre-feet
per year., In exceptionally wet years; the ponded water may
" overflow northward through The Gap to Columbus Salt Marsh.

Runetff Crossinq the SﬁatezLine in Fish”Lake Valley

Most of the headwater dralnagga in the Whlte Mountalns are
“in California, but the downetream- segqments are. in’ Nevada. Of
the average annual -runcff from the White Mountains arpreximately
85. percent, or 27,000 acre-feet, originates in Délifornia» and
of this amount, about 66 percent, or about 18,000 acre-feet,
flows across the State line. The remainder infiltrates to the
‘grcuﬂd-watex Leservalr or ls“consumed in Callfornla.

Potential Ground%Water'Recharge

A method developed by Eakin and others- (1981) was uzed
to compute the estimated petential averagd:annual. recharge to
the valley-£fill resexrvolr. These computations are summarized
in table 5, which shows that about 7 percent of the estimated
average annval precipitation potentldlly recharges the valley-
fill reservoir of the valley. The origin of potential recharge
from precipitation is ag follows: (1) White:Mountains, about
90 percent: Silver Peak Range and Palmetto Mountains, about




N

Table S.--Earimated average annual precipitation

' ‘ and potential ground-water recharge -

Estimated pracipitatidﬁ Estimared poten;ial

Altitude ‘ recharge
‘zone - Area Range Average Average Percentage of
(feat) (acres) (inchés) (feet) (acre-feet) precipitation Acre-feet
14,000-14,246 0 | ’ | '
13,000-14,000 1,330 . -
12,000-13,000  7;620 - >20 1.8 . 83,000 .25 - 21,000
11,000-12,000 . 15,700 - . ' e e
10,000-11,000 21,300 | o | A
9,000-10,000 24,900  15-20 1.5 37,000 s - 5,600
8,000-9,000 48,500 ~ 12-15 1.1 53,000 7 , 3,700
: 7,000-8,000 102,000  8-12 .8 82,000 3 2,500
4,700-7,000 426,000 <8 5 210,000 ninot —
Toral (rounded)é47,000 — — 465,000 7 a 33,000
. a. May be high, because some of the potential recharge from streamflow 1s

rejected in areas of high water level and flows to the playa where it

ponds and evaporates.



10 percent; or {2} in terms of the two States, Nevada, abkout
one-third; California, about two-thirds. However, some
recharge derivaed from precipitation in California cresses the
State line as runoff.-and infiltrates to recharge the ground-
water reservoir in Nevada. fThe relation of runoff to recharge
iz a ratio of 1.2:1, or slightly Yower than the average for
the entire State. e S o
_For the altitude zones above 7,000 feet, estimates of

land area and average annual precipitation by-Eakin (1950,
table 2) were somewhat larger than those shown in table 5. The
estimates in this report are considered more accurate because
more precipitation data and better topographic maps are now =
avaflable. Eakin's computed estimate of average annual recharge
to the valley of 54,000 acre-feet, for the same reasons stated
above, is believed to be too large. However, Eakin (1950. p.
26) also concluded that his computed estimate was too large on
which to base potential development.
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OUTHLOW FROM THE VALLEY-FILL RESERVOIR

Under native conditions, the components of ocutflow were
evapotrangpiration of ground water by phreatophvtes, outflow
of both surface and ground water to Columbus Salt Marsh Valley
from the north ‘end of the valley, and spring’ “flow. Additional

man-made -discharge includes irrigation and well pumpage associated

with mining, stock-watering, and domestic needs, and export of
water. ' '

Evapotranspiration of Ground Water.

Ground water 1s discharged by evaporatien from soil and
transpiration by plants that root in shallow water-table areas;
These plants that tap the ground-water reserveir are called,
phreatophytes. The phreatophytes esséntially are limited to’
fhe valley floor,., as shown on plate 1. The principal types of
phreatophytes are greasewood, rabbitbrush, saltgrass, and
varicus native meadow grasses. Discharge by phreatophytes for
native conditions is summarized in table 6. ' Areas now irrigated
have been evaluated in terms of probable prepumping ceonditiens
of natural discharge. Rates used in table & are based .on work
done-in other areas by Lee (19212), White {1932), Young and
Blaney (1942), Robinson (1958, 1965) and Harr and Price (1972),
Eakin (1950, table 10) estimated the average annual evapotrans-
piration by phreatophytes to be 30,000 acre-feet, which is
somewhat more than the estimate in this repert. :

4

Qut flow from the valley

A small amount of surface water occasionally flows from
£he north end of Fish Lake, Valley to Celumbus Salt Marsh
valley at The Gap. Based on stream-channel geometry measure—
ments, the streamflow leaving the valley is estimated to
average less than 160 acre-feet per year. The freguency of
flow is not known, but it probably occurs infrequently over

a périod of years. -

Ground-water outflow from the valley through.the alluv1um
Qccurs through a very small cross-sectional area and with a
low gradient. As a result, this outflow is estimated to be .
a minor part of the water budget of Fish Lake Valley:; that is,
Tess than 200 acre-feet per year (Van Denburgh and Glancy.
1970, p. 24). However, the water budget for Columbus Salt
Marsh (Van Denburgh and Glaney, 1970, p. 30) suggests that
subsurface outflow from Fish Lake Valley through volcanic and

‘carbonate rocks could be as much as 3,000 acre-fect per year.

In addition, outflow to Clayteon Valley could occur through

the Silver Peak Range. For the purpeses of this reconnaissance,
total ground~water outflow is assumed to be 3,000 acre-~feet

per vear. : :
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Table 6. ——Estimated evapotranspiration 0f grOQnd water

“by phreatophytes and bara;snil R fﬁ_'

- [Por native cnnditigns; areas shown_onﬁglafétflfﬁ;f

L. T ) o C Selecged average " 'Estimated
' "Depth to s annual rate of recharge
T _ water  Area water use (dcre-feet
Phreatophyte {feat) (acres) (feet) per year)
Some greasewood mixed  30-50 6 400 T 01 440
with mostly shadicale : S o ez o _
and big sagel o oo DT t 2
Mostly greasewood and ~ 10-30 45,000 © ' -.2 . 9,000
rabbitbriash with o R oo S
minor @mounts of T - )
saltgrass and shad- ) T '
scale . . , T oL
Mostly saltgrass m1xed . 5-10 15,000 -. .. v5 7500 i
with some greasewood - - - et ; : |
and rabbitbrush '
Wet, and dry meadow, . <5 5,500, ... 10 . . 5,500 )
mostly meadow grasses_‘ o T L,
and saltgrasa_ ‘ _ . L N - ; L .
Bare soll of playa; <2 1,800 1.0 1,900
partly covered with P S P
saltgrasa and salt
deposits, Soil damp- ' ST SR RS
. ta surface and very B s
soft - . oo . . . Cor e . : e o
Bare soil of plava; . . <12 . 7000, ... A7 - ‘?_ 70
surface dry and hard. N o T : ' '
Some saltgrass
presents/
Willow, cottonwood, - Je= Tpmally " W7 s ==t ST opmall
tules, wildrose, and o L s T T T
saltcedﬁ:if -t _ . SR R
Total (ruunded) . T S 72'0005 T 3. b 264,000 - -
1. Shown combined with next unit on- plate 1 )
2. Partly listed.as a crop in-table 7:™" : ,
3. Shown combined with preceding unit on plate 1, -~ '
4, Not- Bhown on plate 1. =
a. Of this amount, 6,900 ‘acres is In California.
b. Of this amount, 1,100 acre-féet 15 -discharged in California.
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Springs

The largest spring in the valley is Fish Lake Spring (pl.
1). According teo Eakin (1950, p. 25), it had a discharge of

‘about 3 cfs in 1949 and a gpring complex, lacluding Fish Lake

Spring, had a discharge of about 5.5 cfs. Probably the source
of the water is nearby carbonate rocks, as shown on plate 1.
At 2/34-17bb, a spring was producing nearly all the flow of
Indian Creek (1 cfs) on August 25, 1970. The combined flow

of springs and a flowing well drilled in the orifice of a
spring at 1/36-20b was estimated to be about 200 gpm. A
pipeline was congtructed from Busher Spring (3/35-7ad) to a

nearby ranch at 3/35-4db where the water reportedly was used

to irrigate 20 acres. The spring, now dry, reportedly once
had a flow of 90 gpm. A large number of springs are in the
Palmetto and Sylvania Mountains {(pl. 1}, but their discharge
is only a few gallons per minute.

Some of the flow from springs supports vegetation, but
most of it seeps back to the water table. The net ground-
water discharge by springs, where applicable; is included 'in
the estimates of phreatophyte discharge in table 6. Flow
from some small springs. in Trail Canyon 1s expeorted from the
valley, as described in a later section, :

Irrigation

Alr temperature is a major factor in determining the
length of the growing season. Such data have been collected
at Dyer 48E for 18 years. The JAaverage number of days between
temperatures of 32, 28, and 24 °F are 118, 142, and 163,
respectively- Based on these statistics, the estimated
average growing season for alfalfa is about 140 days. and may
range between 120 and 160 days.

Tabhle 7 summarizes irrigation and subirrigation by water
sources and by crops. Water consumption rates, listed in the
table footnotes, are based on the research of Houston (1950)
and Dylla and Muckel (1964;..

Tabhle 8 summarizes the trend in use of ground water for
irrigation and subirrigation since 1949. Ground-water con-
sumption by irrigation and subirrigation has doubled during
the period.

In 1970, Chiatovich, Indian, Leidy, Perry Aiken, McAfee,
and Cottonwood Creeks ware used for irrigation. The net con-
sumption of streamflow in 1970 was about 5,200 acre-feet. In
addition, 31 irrigation wells (table 21) had a net consumption
of discharge of about 11,000 acre-feet. Gross pumpage from
these wells probably was about 15,000 acre-feet.

™~
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“"Tgable 7,-=Summary of irrigation and subirrigation, 1%70

[Based on ‘interviews of water users and field observations, August 1970]

(acre-feet)g

Area Ilrrigated, by Tater source facreﬂj cn:zzz;déj
Crop - Streamflow Wells Mixedl/ Subirrigarions/ Total (acre-feet)
| NEVADA PART '
Alfalfa 30 a 290 2,000 0 2,300 6,900
Pasture 190 0 2,700 3,000 5,900 8,800
Subtotal (rounded) 220 290 4,700 3,000 8,200 16,000
S ' CALIFORNIA PART
Alfalfa 0 660 300 0 960 2,900
Pagture 200 0 0 0 200 400
Subtotal (rounded) 200 660 300 0 1,200 3,300
Total area (counded) 420 a 950 5,000 3,000 9,400 —
Total 'water cansumed g4 2,800 b 12,000 "3,000 - 19,000

1.
2.

3.

Ateas where pumpage from wells is used to supplement streamflow.

That araa df native meadow not replaced by crops. ~See plate 1 and table 6.

Consumption rates used (in acre-feet per acre per year):
cuttings), 3.0; irrigated pasture, 2.0; subirrigated pasture, 1.0,

Includes 10 acres of apples.

0f this amount, about 4,300 acre-feet is streamflow.

34

alfalfa (3 to 4

aai




@

i
Table 8.--Estimated ground-water use for irrigation
" and subirrigation, 1249-70

" Ground-water

consumption
Year Acres (acre-feet) Remarks
a 1949 6,500 7,000 Estimates for entire wvalley
b 1967 4,800 8,000 Nevada part only
b 1968 5,100 9,000 " Nevada part only
1970 () 14, 000 Estimates for entire valley
{d) 12, 000 Nevada part only

a. Estimated from Eakin (1950, p. 22-26).

b. Estimates based on irrigated-land inventory by personnel
of Nevada State Engineer's Office.

. BEstimated by water source from table 6: wells and sub-
irrigation, 4,000 acres; mixed sources of streamflow and
wells, 5,000 acres. ‘ ‘

d. Estimated by water sources from table 6: wells and sub-
irrigation, 3,300 acres; mixed szources of streamflow and

walls, 4,700 acres.

Other Pumpage

Wells are pumped to supply water for mining operations,
atock, and domestic use. Neither of the two mines were
reportedly in operation at the time of field work in 1970.
The water used for stock watering (which also includes some
springs and streanflow) and for domestic use are estimated to
he lesgss than 200 acre-feet per year.

Export

A 27-mile pipeline wag constructed in 1882 to carry water
from springs. in Trail Canyen (T. 1 S., R. 33 E.} to the mining
town of Candelaria, north of Fish Lake Valley, according to
Van Denburgh and Glancy {1970, p. 17). The pipeline (pl. 1)
currently extends to Basalt, north of the wvalley. In May
1968, the flow in the pipeline was 25 gpm. The present
export is taken to be about the same, or about 40 acre-feet
per year.
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GROUND-WATER BUDGET

For natural conditions and over the long-term, inflow
to and outflow from a valley are about egual, assuming that
long-term climatic conditions remain reasonably unchanged.

- Thusg, a water budget can be used (1) to compare the estimates

of inflow to and outflow from a valley., (2) to determine the
magnitude of the imbalance in the inflow and outflow estimates,
and {3) to select the value that, within the limits of accuracy
of this reconnaissance, hopefully represgent hoth inflow and
outflow for the valley. This value in turn is utilized 1in =
following sectien of the report to estimate perennial yield.

E ground-water budget is given in table 9.

Table 9 shows that estimated inflow exceeds outflow by
6,000 acre-feet per year. The inflow may be high. owing to
rejected recharge previocusly mentioned. On the other hand,
the outflow may be low, if more than 3,000 acre-feet per year
leaves the valley as subsurface cutflow. Accordingly, the
average of the two, or 30,000 acre-feet per year, is the value
selected to represent both inflow and outflow.

Table 9.--Ground-water budget for Fish Lake Valley

For native conditions

Budget elements Acre-feet

per year

TITNETLOW:

Recharge from precipitation {1) a 33,000

A (table 5)

OUTFLOW:

Evapotrangpiration by ‘ 24,000

-phreatephytes (table &)

Subsurface outflow (p. 31} 3,000

Total {(rounded) _ (2) 27,000
IMBALANCE:. (1) = (2) &, 000
VALUE SELECTED TO REPRESENT 30. 000

BOTH INFLOW AND OUTFLOW
a. May be high. See table 5.
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CHEMICATL QUALITY OI' THE WATER

In the present study, 13 water samples were analyzed in
order to make a reconnaissance of the general chemical usability
of the water. These analyses, plug 20 additieonal analyses pre-
viously made by the Geological Survey and the California Division
of Water Reszsources during the past two decades. are listed in
table 10. Fourteen other analyses of water in Fish Lake Valley
have bheen published by Miller and others (19253).

Al)l of the most recent samples were analyzed at the
Geological Survey field office in Carson City and identify
only the principal iong. Iron and nitrate generally were not
determined, although they are important ions affecting the
suitability of water for domestic use. ‘

Precipitation, the ultimate source of water in Fish Lake
valley, is nearly free of dissolved sgolids. As precipitation
enters and flows through the hydrologic systems, contact of
the water with vegetation, soil, and rock adds to the dissolved-
golids content. Streams, when fed by snowmelt, have a. lower
digsolved-solids content than at low f£low, when ground-water
seepage constitutes the prineipal source of flow. Where water

‘is evaporated from playas or used by phreatophytes (pl. 1),

much of the dissolved solids xemain and:.become concentrated
at shallow depth in the ground water and soil.

Ground water generally has a temperature near the average
annual air temperature (about 55°F), if there is no geothermal
input into the valley-fill reservoir. Temperatures as high
as 77°F (25°C) were observed, as listed in tables 10 and 19.
Increased ground-water temperature is in general aggociated
with (1) an increase in concentration of sodium and chloride
ions in relation to the other ions, and (2) a decrease in
concentration of caleium, magnesium, and bicarbonate ionsg in
relation te the other ions.

Thisg suggests that the warmer water possibly is the
reault of the mixing in various proportions of two types of
water, (1)} cool, calcium magnesium bicarbonate water circula-
ting at shallow depths within alluvium., and (2) hot, sodium
chloride water cireculating Lo greater depths and. possibly te
gome extent through censolidated rocks.

The concentrations of dissolved solids in szampled streams,
wells, and springs are summarized by specific conductance, an
index of dissolved-solids coentent, in table 11. The dissolved
solids in water, in milligrams per liter, is generally 55 to
70 percent of the specific conductance in micromhos. per
centimeter at 25°C. .
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Takle 10.-—Chemical onalyses of stream, spring, and wall walnurx
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Tabla L, --Chemical analyses of atresw, spring, and well waterc—Continued

FOOTROTES !
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Table 11.--Summary_of specific conductance of water samplesgs

i
@

(Specific conductance values in micromhos per centimeter at 25°C)

. Range”of -

Number of Range of Median most common
_ samples values value values
Streams 12 . BR=19,300 220 55=-350
Wells ' 26 99-7, 320 541 240-857
Springs a 144-446 356 326-363

1.- Basic data listed in table 9 and from Miller and others
{1953). '

The principal ions in all mountain-stream samples were
ealeium and bicarbonate (table 10). As the water seeps into
the ground and flows toward areas of discharge, not only does
the digsolved-solids content increase, but the concentrations
of sodium and chleride increase more rapidly than all other
ions. In discharge areas, these two ions generally dominate
in both ground-water and surface-water samples. '

Based on the partial chemical analyses in table 10, all

‘ streamflow from the mountains is sultable for irrigation. Most
. alluvial areas yield usable ground water; however, shallow wells

o on or near the playas might yield unsuitable water, bhased on
. . criteria established by the United States Salinity Laboratory
" staff (1954) and the National Techniecal Advisory Committee
(1968, p. 143-177). If doubt exists as to the guality of an
irrigation water, the local County Agricultural Agent or the
University of Nevada Cooperative Extension Service can be
contacted for advice.

For the chemical constituents listed in table 9, all
gampled mountain streams and most sampled wells and springs
met the drinking-water standards established for chemical
quality by the U.S. Public Health Service (1962). Areas of
poor-quality drinking water are generalized as follows: ()
ground water with concentrations exceeding recommended
astandards for sulfate (250 mg/l). chloride (250 mg/l). fluoride
(1.2 mg/l). or dissolved solids {500 mg/1) probably will be
encountered by most wells drilled on the playas or in the
vicinity of the playas, and {2) shallow wells along the
valley's axial drainage in T. 1 N. and T. 1 8. and 2 S.

If doubt exists as to the potability of a water supply.

contact the Nevada Bureau of Environmental Health, Carson
. City, Nevada.
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AVATILARLE WATER SUPPLY

Water for development can be and is obtained from streams
and the valley-fill reservoir. In the following sections, the
conceptual quantities of water, streamflow, perennial yieéld,
and transitional storage reserve are discussed and evaluated.

Streamflow

For praétmcal purpdses the streamflow that can be developed

essentially is limited to the flow of the six perennial streams,
@5 summarized in table 3. Because some streamflow percolates

to the water table becoming ground water, development of stream-—
flow may ultimately reduce the amount of natural ground-water
digcharge from the system, and in turn, rednce the amount of
ground-water development from wells. On the other hand,

punping ground water in time should cause water levels to
decline heneath :streams, thereby 1ncrea51nq recharge and
decreasing runeoff now wasting to the playa.

The amount of average annual flow of the six streams at
the-mountain front, listed in table 3, is estimated to be
about 16,500 acre-feet in the Nevada part of the valley and

7,500 acre-feet in California.

Perennial Yield

The perennial yield of a valley-fill reservoir may -be
defined as the maximum amount of natural discharge that can
be salvaged each year over the long term by pumping without
brinqing about some undesired result. If wells were drilled
in selected areas of Fish Lake Valley =20 as to salvage all
evapotranspiration losses (table 6), if water levels were
drawn down so‘as to increase seepage losses along streams to
salvage water now wasting to the playa (p. 6), and if some
of - the subsurface outflow to adjacent valleys was accomplished
by pumping {(p: 31), the. perennial yield probably would approach
30,000 acre-feet per year. This value is within the- range
estimated by Eakin (1950, p. 27): "...the long- -time average’
for potential development would be 26,000 to 35,000 acre-feet.”

Transitional Storage Reserve

Transitional storage reserve has been defined by Worts
(L967) as the guantity of water in storage in a particular
ground-water reservoir that can be extracted and beneficially
usged during the transition period between natural eguilibrium
conditions and new equilibrium conditions under the perennial-
vield concept of water development. In the arid environment
of the Great Basin, the transitional storage reserve of such
a regervoir is the amount of stored water- available for
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withdrawal by pumping during the nDHEquilibrium period of
development or period of lowerinq water levels. Therefore,
transitienal storage reserve is a specific part of the total
ground—water resource’ that can be taken from storage: it is
water that is available in addition te the perennial yield,
hut on a once-only basis.

Most pertinent is the fact that no ground-water source
can be deveéloped without causing storage depletion. The
" magnitude of depletion varies directly-with distance of®
development from any recharge . and dlscharge boundaries in
the ground-water system.- .

To eompute the tranSLtlenal storage regerve of the valley-
fill resexrvoir, several aesumptlone are made: - (1) wells would
be etreteqlcally situated in, near, and around areas of natural
discharge in the main alluvial area of the valley so that
natural losses could be reduced or stoppéd with -2 -minimum of
water-level drawdown in pumped. wells; (2) an average water
level about 50 feet below land surface would curtail v1rtually
all evapotransplratlon losses; (3) over the long term, punping
would cause a moderately uniform depletion of storage through-
out most of the valley fill; (4) specific yield of the valley
£111 is 15 percent; (5) water levels are within the range of
economic pumping 1ift for the intended uze: (6) development
would have little or no effect on water in adjacent valleys;
and (7)) water is of sultable chemical quality fer the 1ntended
use.

- The estlmated storage reserve in Fish ‘Lake *Valley is the
preduct of ’ the area beneath which depletion can be expected’
to ocoour (180 000 acres), the average thicknesgs of saturated
valley fill to be dewatered (50 feet), and- thé epec1f1e yield
{15 percent), or about 1, 300 000 acre—feet.

The manner in which transLtlonal storage rneerve augmenfs
perennial- yield has been described by ‘Worts (1967) The
relation 'is shown in.its simplest form by the following
.equetxen*

o = Transitional storage reserve Perennial yield
_ t ‘ ' e

in whlch 0 1is the seleeted oL deelred rate of diversion

(largely ground_mater pumping), in acre-feet pér yeax, and

£ is the time, in years, to exhaust the storage reserve. This

basic equatlnn, of course, could be modified to allow for

changing rates of storage depletion and salvage of natural

discharge. The equation, however, is not valid fer pumplng

rates less than the perennial yield.
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Using the .abeve equation and the perennial-yield estimate
for the valley as an example (transitional storage reserve,
1,300,000 acre-feet; perennial yield, 30,000 acre-feet, p. 43},
and using a diversion rate (Q) equal to perennial yield, in
accordance with the general intent of Nevada water law, the
time (t) to deplete the transitional storage reserve is computed
to be about 90 yvears. This assumes that the diversions would
be almost wholly -hy pumping.

At the end of the estimated time, the transitional storage
reserve would be exhausted, subject to the assumptions given
in the. precedlnq section. What is not. shown by the example
iz that in the first year virtually all the pumpage would be
derived from storage, and very little, if any, would be derived
by salvage of natural discharge. On the other hand, during
the last year of the period, nearly all the pumpage would be
derived from salvage of natural discharge and virtually hopne
from the storage reserve. “ :

During the period of depletion the ground-water flow nets
would be substantially modified. The recharge that originally
flowed to areas of natural discharge would ultimately flow
directly to pumping wells.

To meet the needs of an emergency of other special purpose
requiring ground-water pumpage in excess of the perennial yield
for specific periods of time, the trangitional storage reserve
could, be depleted at a more rapid rate than the example given.
The above equation can be used to compute the time requlred
to exhaust the storage reserve for any selected pumplng rate
equal to or in excess of perennial yield. However, once the
transitional storage reserve was exhausted, the pumping rate
should be reduced to the perennial yvield as soon as possible.
Pumpage in excess of perennial yield after exhausgtion cof the
transitional storage reserve, would result in an overdraft.
and pumping l1ifts would continue to increase and stored water
would continue to be depleted until some undesired result
oceourred.
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WATER USE AND CONSUMPTION IN 1970

Teble 12 summarizes the use of the water resources of
Fish Lake Valley. Irrigation was the principal use of water
in 1970. Because of the variation in streamflow from vear to

year, ihe guantity of water used varies accordingly. The

guantity used in 1970 probably was at or slightly less than
the yearly average because it was a near-normal runoff vear.
On the other hand, during wet years more streamflow would be
used, possibly as much as twice that used in 1970.

Effects of Past and Present Development

The ultimate effects of streamflow diversions are: (1)

:possibly less water would infiltrate into the valley~fill

reserveir, reducing ground-water recharge and discharge
within the valley; (2} less runoff from the mountains would
reach and . pond on the playvas where it .mostly evaporates,

An estimated 150,000 acre-feet of ground water has been
pumped from wells during 1949-70. This pumpage i1s eguivalent
to the dewatering of about 1,000,000 acre-feet of aguifer.
Visualized in a different way. this volume is equal to lowering
the water. table about 7 Ffeet beneath an area of =six townships,
the number of townships that contain active irrigation wells
in Fish Lake Valley (table 21}, Because enly minor perennial
dewatering has occurred (table 1}, infiltration of streams
flowing from the White Mountaing has been recharging the

Table 12.,--Development and estimated consumption of water in 1970

Acre-feat
Use

per year
Trrigation and subirrigation consumption (table 7) .
Surface water ' 5,200
Ground water {including subirrigation} ' 14,000
Mining, stock, and domestis pumpage (p. 35) <200
Export of spring flow (p. 35) “ : 49
Total surface watsr (rounded) ‘ a_ 5,200
Total ground water (rounded) ‘ b 14,000

a. Of this amount, about 900 acre~feet is consumed in Califprnia.
b. Of thig amount, .about’ 2,400 acre-feet is consumed in
California.

wvalley-fill reservoir in the areas of seasonal dewatering at

a rate larger than under prepumping cenditions. The net result
iz that streamflow beyond the areas of irrigation pumpage has

‘been reduced, depriving the large playa in the northeast part

of the valley of some streamflow that would pond on the playa
under native conditions. .
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Not all the 150,000 acre-faet of .pumpage has been consumed.
An estimated. one-fourth to one-third of this amount has
percolated or is percolating back to the water table from
canals and fields. |




"FUTURE DEVELOPMENT

Future development of land and water respurces of Fish
L.ake Valley should take into consideration not only the
hydrology and economics of such ventures, but also the effect
they will have on the overall environment. Some changes that
might affect the ecologic balance of the environment are (L)
vegetation remeval and resulting potential wind and water
erosion, (2) lowering of water levels causing a change from
phreatophytes to nonphreatophyte vegetation and a reduction
in gpring discharge, (3) diversion of streams to pipelines
affecting fish and wildlife, (4) the affect of the applica-
tion of insecticides, herbicides, and fertilizers on water .
and soil guality, and the general effect of more people,
farms, and commerce on the natural heauty of the valley and
the White Mountains. Considerations other than those deallnq
with the availability of water are beyond the scope of this
report. . S

Much® greater utilization of the mater raspurces of Pish
Lake Valley i1s hydrologically possible. For 1970, approxi-
mately half the perennial yield of the valley was used and
consumed . :

The following metheods of water development under the.
perennial yleld concept, are discussed in the following
sections: (1) installation of pipelines and lined ditches
to conduct streamflow to fields, and (2) construction and
pumping of wells to salvage natural ground-water discharge.

Pipel ines

Leidy, Perry Aiken, McAfee, and Cottonwood Creeks, listed
in table 3, have been diverted to pipelines or lined ditches
near their canyon mouths. - This efficient diversion and con-
veyante of water could be extended to the other streams which
are now allowed to flow in their natural channels or diverted
to unlined ditches -on the apron. The effect of using pipelines
or lined ditches is to deliver the maximum amount of streamflow
with minimum conveyance loss to the area of use. . :

The most productive streams not being diverted to plpellnos
or lined ditches are Chiatovich and Indian Creeks, as indicated
by data in table 3.

The canyon mouth.probably is the best general location
for the inlet to a pipeline.or lined ditch; however, the most
efficient location:depends on several geologic-and hydrologlo
factors not investigated during this study. i
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Wells

As described previously, the pumping of irrigation wells
probably has been salvaging some of the streamflow that would
have ponded and evaporated from the large playa in the north-
east part of the valley. Additiconal pumpage probably can be
expected. to continue indirectly tco salvage more of this
evaporation.. As pumpage in the valley increases beyond the
ability of the system to salvage this streamflow, the water
tahle will experience a perennial decline in areaszs of heavy
pumping. The result will be a . gradual removal of the transi-
tional storage reserve and salvage of phreatophyte (ground-
water) discharge. {See Transitional Storage Reserve gection: )
Clearing land of phreatophytes and planitingcrops would also
salvage this dlscharge for beneflcla] use.

Dlvar51on ‘0f streamflow at canyon mouths to pipelines
or Tined ditches would reduce, but not eliminate, water -
available to the valley—fill reservolr for recharge, if nho
Compensating increase in. ‘infiltration from fields and canals
occurred. As a result, the.ground-water sy stem would slowly
adjust to the reduced supply by an increase in depths to.
ground water. As a result of the generally greater depth to
water beneath the phreatophyte areas and throughout the
vallewalll reservolr, the phreatophyte discharge would
progressively bacome smaller, seeking eguilibriom with the
reducad Supply of water reachlng the phleataphytes.

General dlStIlbUtan of irrigation wells under ma iruam
qround -water development is dependent primarily on seven
hydrologic factors: ({1} distribution of phreatophyte discharge,
(2) limitations imposed by land-area development associated
with well yield, (3} areal extent of the cone of. influence of
punmping wells, (4) suitability of soils, (5) extent and
location of stream diversions, (6) water guality, and (7)
hydraulic.boundaries (discussed on p. 9). The most limiting
factor should ultimately dictate the genexral locations of wells.

The distribution of phreatophytes is shown on plate ] and
their discharge .is summarized in table 13. If the distribution
of phreatophyte digcharge is not significantly altered by
local changes in the depth to water, the. ‘distribution of
pumpage to salvage the. natural water losses ,should he about
the same as the distribution of phreatophyte discharge.

Minimal < spacing of wells, where there is local variation
in well -spacings, should be contreolled by the .ability of the
valley-fill regerveoir to yvield water, as reflected by the size
and shape of the cone of influence caused by pumplng Baged
on-data provided by Rush and Schroer (1971, p. 60) in nearby
Big Smoky Valley (pl. 1), the following set of general condi-
tioneg are appllcable to Ifish Lake Valley:
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Pumping pariod (déys)

‘ 140
Pummping rate (gallons per minute} o 2,500+
Aguifer characteristics (assumed values):
'~ Transmissivity (pgd per £t} 100, 000+
Storage coefficient .15
Seaseonal drawdown near a well with the ‘
above pumping rate (maximum, in feet):
0.2 mile from a pumping well ' 10
0.5 mile from a pumping well 5
Radius of cone of influence (miles) 2.0
Minimum well spacing with interfarence 0.5 mile
per nearby well limited to 5 feet l
Maximum drawdown of pumping level from
static water level at the well during
growing season with no interference

from nearby wells (feet)

70

Table ]13.-~-Distribution of phreatophvyte discharge

(Based on data in table 6)

Percentage of

Area total
evapotranspiration
Northeastern part of the valley ’ 20
east of long 118700

" Northern .part of valley west of : : 35
long 118°00' and north of Dyer Ranch : ‘

Dyer Ranch south to Dver Post Ofifice . 30

Sautheasf‘of'Dyer Post Office in Nevada 10

California ‘ _5

Total (rounded) 100
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NUMBERING SYSTEM FOR HYDROLOGIC SITES

The numbering system for hydrologic sites in thisg report
i's based on the rectangular subdivision of the public lands,
referenced to the Mount Diablo base line and meridian. This
location number congists of three units: the first is the
township south of the base line unless as otherwise identified;
the zecond unit, separated from the first by a slant, is the
range east of the meridian; the third unit, separated from the
second by a dash, designates the section number. The gsectlon
number is followed by letters that indicate the guarter and
quarter-guarter section, the letters a, b, c, and d designate
the northeast, northwest, sgouthweszst, and southeast guarters,
respectively. For example, well 1/33-laa (table 19) is the
well recorded in the NE4NE% gec. 1, T. 1 S., R. 33 E., Mount
Diablo base line and meridian. For sitesg that cannot be
located accurately to the guarter—gquarter section, only that
part of the location number is given that represgents the
ability to determine the location of the site.

Because of limitation of space, hydrologic sites are
identified on.plate 1 only by section number and gquarter-
guarter section letters. Township and range numbers are shown
along the margins of the area on plate 1.
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SELECTED STREAMFLOW DATA
The following tables, tables 14 through 18, contain

streamflow data for Palmetto Wash tributaries and the perennlal
streams of .the valley.
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Table 14.--Annual streamflow of Chiarovich Creek for water years 1961-71

[Location shown on plate 1]

Water Runoff in Water - - Runoff in

year acre-feet YRAr acre~-feet
1961 | 2,800 1967 9,000
1962 6,400 1968 6,500
1963 7,700 : 1969 11,700
1564 5,900 1970. 7,100
1965 5,300 e 5,400
1966 5,500 o a
~ Average (rounded) ‘ 6,700

Table 15.~-Discharge at partial-record stations

en Palmetto Wash tributaries

[Location shown on plate 1)

. Drainage Annual maximum daca
Station Location area - Period of Water Discharge

) name . number (g mi) record vear Dare {cfs)
Palmetto Wash 6/39-6ac 4.73 May 1967 1967 Y9-24-67 16
tributary near to present 1968 8- 7-68 . 18
Lida, Nev, 1969 7- =69 193
1970 7-15-70 21
1971 8- -71 a 50

Palmetto Wash  5/38-33ch 0.24 May 1967 1968 8- 7-68 9.3

tributary near to present 1969 7- -69 a 0.5
Oagis, Calif. 1970 8-15-70 12

1871 &~ -71 a 0.1

a. Estimated.
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Table 15.‘——StrEam'fl_ow ‘data’ for Indian Creekl/
[Measured at 2/34-3dc]

e R =
4-13-66 2.12 - 10-15-67  6.43  5- 869 1.80 -
5-12-66 1.86 L 1-10-68 © 4.32 .. 7=10-69 3,94
7-12-66 1.63 'fﬁéls—ﬁaj o | " 10- 6-69 ~  10.2
9-29-66  2.05 .  3-12-68 3,05 12-14-69 4.73
11-16-66  1.62 . 4- 9-68 .  2.65 312-70 3.1
1-19-67  2.07 . 6-12-68 . 272 4-2370 2.99 *
4-24-67 1.77 9-17-@8 1.51 7- 6=70 2.78 }
7-18-67 2.58  11-25-68 2.30 " 8-20-70 2,95
9-12-67 3.20 '3-19-69 1.91

1. For additional data, see table 17

s
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SELECTED WELL LOGS AND DATA

Selected well data are listed in table 19, selected
drillers' logs of wells in table. 20, and a list of wells pumped
for irrigation in 1970 in table 21. Most of the well data and
logzs are from the files of the Nevada State Engineer. ‘7

- -Table 19 includes most-of the data available on "Lar.ge-
diameter wells in the valley. Table 20 contains logs"',,for only
a few wells spaced throughout the valley. All 31 irrigation
wells used in 1970 are listed in table 21. A similar list was
presented by Eakin (1950, p. 25). '
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Table 19,—-felectwd well dutd

Uwa: I, Irpigacisas M, m_;‘.nfug of milling: 5, stock; U, wnueed

Walormluvel naAAUTEmEAL !
Log number: EScotc Ungincer file_ pumber

M, measured; E, rap

orted

Wilur=léhal

Chict .

By isa.

R ERAALY SR E
. ¥inid {gpm) Laad-surtacs .3 anuifer
Locatinn Year Depth Dlpmater cand drawdown  alrtitude Depth or © (Aepth  Tag .
numbarl/ & T Owmer or name. s drdlled L (TasL) (luchqg)'ggg' {fent) Afent) {fmmt) R Tara fu fTanl) aunber . Remarks from drillere' Togs
1N/ 36-9cc i - - - sR . |- 4,490 &,50 u §-27-70 - —-  lLocatad at zaad incersectisn
Lf3i-1aa- B°8'5 dine ', mes. Wy W oW 120783 7,700 -7, R 186 02-107 10,408 Watir tempersturs, 53°F
1/35-9ee E.. @ Feanabaker 1957 00 1 LU - 4,880 - 104, - M 1857 ANN=A4T 3RA6 - &
. ' ) h 100.8% M 3=1R-58
- 7 - 1921 125+ - 12 § . - 4850 13070 M LIS 8-49,  — -=  Windmill
. 13.75 M 3-15-54
. B 17.0% M 8-76-70 *
1/35-278é Atlemont Ranch N, 2 196% 41z 16 T 1,500 - 4, HHD 43, B L9649 - 10,785 Wuiwr Lanperature, 53°F,  Hotth
. ot buildings
1/352Bac Atlemomt Mamch Heo 1 1960 436 5 1 2,00/72 4,023 a4 R 1860  243-340 5323 Located 1 mllé seat ot buildings
1/45=34de Emitp Ranch - 2401 12 1 1,006/— 4,910 54, R 170 - -
1/35-34eh Robarc Harcman 1953 267 11 I U0/ 20 4,200 15,69 M 1-1R-FF 130-190 219 Tesr pumped at 1,400 mpm
L/37-79bd Finh Taks Llvantock Co. 1958 67 10 8 - 5,416 a7, R 1353 67-87  A3R)
2/35-3cc  Wilmer Nartman 1452 245 14 1 mnn/126 4 HH&4 43,71 M A-L0-68 40-60 2054 Mga rale = 300 apm. Water
- Lenperacurs LK
2/35-9cc  W]mur Aurlusn 1971 kLl 14 T 1,650/140 4, Huh 40, K 1971 - - Tacstwd 1Mt fect north of above
wall )
2/35-4ba, Rodney Nuduon 1936 o0 12 I - &I/ <40 4,933 &7. E 1936 To-140 3.4#‘1 Water tempHrsturk, 51°F
2/35-134c Dver Hanch 1951 a5 18,8 Ly —_— A, 7RO 4. R 1951 235=305 1007 Water tempersturn, GE°F
1/3%-33a¢ Circle L Ranch, Cord 13587 1,010 1k 1 — - 20 R 14n7 155-240 9[OL
) “Ho. 1 |
2/35-34ad Clrala T. Ranch - ] 12 R - - 10.50 ® 1%49 - wm
Z.l'!!-iadi Cirele L Ranch, Cord 1967 501 15 1 - - —= - - - 2045
. Ha, 2 .
3/35-1sd  Winkonlay Ranch 195% 373 & 8 - 5,009 210, L5 3TR-323 4540
3/35-15ch Winkonley BRamch, Ha. 1 1959 160 12 T BO0/ 52 6,914 .. ® 1359 A8-115 4724 Water Lumperacurc, 48°F {zeported
B Weat of kighway
1/35-15ck Winkonley Ranch, No, 2 ° 1959 140 12 L -1,000/82 i\ RO& 48, R 1454 59-110 ‘4735 Water temperacsrs, S17F. last
. adge of highway
1/35-15ba winkonley Xanch, Ho, 3 1960 163 11 L 2,000/80 4,857 1. 1940 84-163 5287  Water tempuralura, HG°F
3/35=26ad Bar Double 9 Eonch 1936 125 16 I,u G30/—- - 15, BO1%5h L -
3/35=26ae Bar Double 9 Ranch 1960 412 14 T 2,100/ 21 4,908 Bl H 1960 TR0-3256 5411 Water tcmper:\turu., 'f!_l?F
4/36-Ace:  Tad Myara 1951 100 1z ] . - " e an *R 1951 Fh-100 1836 Warer ccmperature, Eﬂ?f
4/36-4cc  Rolmrt Fuzgux 1961 206 14 1,200/7% A, RGh 14 SR OISEL  L79-196 3036  Vater rasperscute, S6°F,. 5
4/36-9dd" ¢, 8, Cruna 1961 268 14 LU 2,100/77 A, 830 16 R 1g61l 46-G0 5837 Untwr resperature, S6°F
4/36-15cb J. P, Walloce 1960 07 14 T 1,3R0/164 4,891 LI A 11,144 47-12F 53165  Water temperature, -i6°F
4736-L6dn J. ¥, Wallace 1952 L ) D — -- 18 n 1957 - -
4f36e21dn _— - - n 8 - 4,938 48.06 M 8-22-70 - == Windmill
4/36-22a8 Totm Caso L1460 105 14 T Z,IR0/47 4, B9y 1t v 1960 130-160 =« Wacer temperature, 8°F
c5f17-5ca  State line wall e 49 12 H - 4,757 .81 B 3-1E-6R 19-40 —  on flatk line.  Windmill
9,30 M 62270
5/37-154x - — £ [ A - 4,982 35,46 H £-22-70 AGmbH - Windmill
5437-20b4 — — - [ ] - 5,044 50,0 M 6-2p-70 —_ —  To Calitornia. - Windmil
5/57-26bd Moward Blair - - - b - 5,030 - - = - —-  Walwr Lamperacure, &4°1. Rehlnd
’ . hoaa
8/27-bac - -- — 12 5 - 4,085 55.200 M 1- 1-25 0 - --  Wnpanin
8/37-24ba - - _— 8 5 - 5,070 65931 M G-22-70 - - ln Californlx. Windmill )
R 38=23d :Am;;ricnn Bnr:l.g!r_\n .1 1960 140 14 - 7,280 24 R’ 1960 Zhatil) Aund In Hevada ‘
" Reductiom Go,
1. lacatlen is mouth of the Mot THahlo baus Tiow wiléds Jdancilled




Table 20.--Selected drillers' logsl/

hole T

1. Location is-south of the Mount Diable baée line.
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Thick- Thick-
Material S ULE Depth ‘Material nesg Depth
. (feet) (feet) {feet) (feet)
1/35-28ac (Arlemont Ranch No. 1) 3/35-13ba (Winkonley Ranch No. 3)
Sand and gravel 127 127 Soil, sandy 18 .18
Sand and large Sand. and ={lt 4 22
bouldera 100 227 "Clay, sandy, brown 18 40
Sand with clay Clay, bhard, brown 44 84
Btreaks "57 284 Sand and gravel 34 114
Sand, c¢oarse, and ) Conglomerate(?), hard 20 134
large boulders 756 340 Sand and gravel 26 160
Clay, sandy 3 343 Conglomerate(?), hard 3 163
Sand, coarse o 23 366 . o R
' Clay, sandy, red- . 70 436 3/35-26cc (Bar Double 9 Ranch)
Sand . R % i1
2/35-33ac  (Cord No. 1) Sand-and gravel 50 81
Soil ahd silt : 48 48 Clay ‘ 15 96
Sand and gravel 14 62 Sand, gravel, and
Ciay, ‘hard, brown 10 72 boulders 48 144
Sand, coarse : _ - 22 94 Sand . 116 260
Conglomerate(?), hard =~ 22 116 Sand, gravel, and
Sand, coarse- - - 6 122 boulders - B4 24
Conglomerate(?) 28 150 Clay o 5 329
Clay, browmn . 24 174 Sand and gravel 47 176
Sand, coarse : 6 180 Clay, sandy 36 412
Clay, brown, and.
boulders - ~ ‘8 188 4/36-15¢h  (J. P. Wallace)
Longlqmerate(?) : 126 314 Soil | 16 16
S8and, coarse, firm 10 3z4 .
Conglomerate(?), very _ Sand.and gravel 9 25
; T €Clay and boulders 4 29
hard ‘ 486 810 el : -
: ay, hard, sandy 18 47
Clay, brown with white . Sand and )
and and'boulders 81 128
streaks, hard 48 858 c1 g 47 175
(Unlogged lithology) 37 B95 B a{é sandy d
Conglomerate(?), hard 20 g1s ~-outders, sand, é“d ‘
Sand, coarse to fine, , gravel o 30 203
and gravel 45 - 960 Conglomerate(?), hard 2 207
Rock, very hard ¢ 1,010
Granite at bottom of ' Cot
- 1,010



Table 21.«*Itrigatinn wells pumpéd in 19?0&/

[Total irrigation wells drilled in valley to
date was about 70; of these, 31 werq,in'uag]

(uadrangle map

(ncale‘l:62,500,'

or about 1 inch Location - Loecation in
equals 1 mile) (wmer .or name. .‘numbegéf quarter sgection
Davis Mountain Arlemont Ranch :
o : No. 1 1/35-28ac
No. 2 1/35-27ac
Robert Hartman 1/35-34ch
Smith Ranch 1/35~33de
Rodney Hudson 2/35-4ba (south of house)
Wilmer Hartman 2/35-3ce {northwest corner)
Hanson Homestead 2/35-16ca  (north of house)
Mr. Barcroft Circle L Ranch
' No. 1 2/35-33ab (southeast corner)
No. 5 U em .
‘Ho. 6 - ‘
Lavender 2/35-27cc (southeast corner)
Cord No., 1. 2/35-33ac {center)
Cord No. 2 . 2/35-28da (southwest corner)
Winkonley Ranch :
No. 1  3/35-15¢b  (southwest corner)
No. 2 3/35-15¢hb (north edge)
No. 3 3/35-15ba  (north edge)
- 3/35-15db.  (southeast corner)
- 3/35~1%da  (northeast corner)
- 3/35-3be {north of house)
Bar Double 9 Ranch 3/35-26cc  (east wside)
Plper Peak W. 5. Wright, Jr.. 4/36-10bb (northwest corner)
James Wallace 4/36-15¢b  (south edge)
Cemo Ranch 4/36-15dd
Spldier Pass "Dasis Ranch 5/37-27
‘ 5/37-28
Lazaro Gorrindo 5/37=27ch
5/37-27cc
5/37-27d¢
S8kilders Ranch S9/37-34dc (southwest corner)
5/37-35cc  (northwest corner)
Wareham Ranch &/37-2d {center)

1. A 1list of Irrigation wells pumped in 1949 was compiled bytEakin

(1950, p. 25),
2. Location is south of the Mounc Diable base line.
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LIST OF PREVIOUSLY PUBLISHED REPORTS IN THIS SERIES

Fairview., Pleasant,
Eastgate, Jersey, and
Cowkick

24 Lake*

25 Coyote Spring, Kane
Springs, and Muddy
River Springs*

*indicates out of print

—5 -

Report ' Report
no. Valley or area - ho. 7 vValley or area
1 Newark (out of print) 26 "Edwards Creek
2 Pine (out of print) 27 Lower Meadow, Pattersomn,
3 Long (out of print) Spring (near. Panaca),
4 Pine Forest {(out of Rose, Panaca, Eagle,
print) clcver and Dry.
5 Imlay area (out of 28 . Smith Creek and Tone*
print) 29 Grass (near Winnemucca)
& Diamond (out of print) 30 Monltor, Antelmpe, Kobeh,
7 Desert (out of print) and Stevens Basin (out
8 Independence* of print)
9  Gabbs (out of print}’ 31 Upper. Reese*
10 sarccobatus and Qagis 32 Lovelock
{out of print) 33 _spring (near Ely, out of
11 Hualapai Flat* _ prlnt)
12 Ralston and Stone Cabin* 34 Snake, Hamlin, Antelope,
13 Cave* Pleasant, and Ferguson
14 Amargosa Desert, Mercury, Desert®*
Rock, Fortymile 35 South Fork, Huntington,
Canyon, Crater Flat, and .Dixie Creek-Tenmile
;and Qasgis (out of Creek (out of print)
print) 36 Eldorado, Piute, and
15 Sage Hen, Guano, Swan ~ Colorado River (out of
' Lake, Massacre Lake, . print)
Long. Macy Flat, 37 Grass (near Austin) and
Coleman, Mosquito, " Carico Lake {out of
Warner, and Surprise print)
16 Dry Lake and Delamar 38 "Hot Creek, Little Smoky,
17 Dbuck Lake ' and Little Fish Lake
12 @Garden and Coal (out of print)
19 " Middle Reese and 392 Eagle (Ormsby County) *
Antelope 40 Walker Lake and Rawhide \
.20 Black Rock Desert, '~ Flats.
Granite Basin, High 41 washoe*
Rock Lake, Mud Meadow, 42 “Steptoe
and Summit Lakex* 43 Honey Lake, Warm Springs,
21 Pahranagat and Pahroc Newconb Lake; Cold Spring,
22 Pueblo, Continental Lake, Dry, Lemmon, Red Rock,
Virgin, and Gridley Spanlsh Sprlngs, Bedell
Lake " Flat, Sun, and Antelope¥
23 Dixie, Stingaree, 44 Smoke Creek Desert, San

Emidio Desert, Pilgrim
Flat, Fainters Flat,
Skedaddle Creek, Dry
(near Sand Pass), and
Sano¥
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{CONTINUED)
Report . LE LT .~ . Report - o e e
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45 'Clayton, Stonewall Flat;-
Alkali Sprlng,‘Orlpntal
Wash,‘lea, and”
Grapevine” Canyon

46 Mesquité; Ivanpah; Jean

: Lake,“and"Hlddeh”“

47 Thousand Sprlngs and

- Grouse Creek* -

48 Little Owyhee River,

. South Fork Owyhee

River, Independence, o S

' Owyhee Riveil, Bruneau - -
'RlVer, Jarbldge Rlver,
;ﬁ;'}Salmon Falls Creek and’
T Gopse Creek T : "

49 Butte* ' o “ ' : -

50‘“Luwer Moapa, Black ° i

’ MDuntaLns, Garnet
Hldden, California -k Ho : ' :

_‘Wash ‘Gold Butte, and - ) . ‘ ‘

Greasewood R S ;

51i‘V1rgln River, Tule Degert, .

“" and Escalante Desert - : T : -

52 Columbus, "Rhodes, Teels, R
_Adobe, Alkali,, Garfield e
Flat, Huntaon, Mono, o . o
Mante Crlsto, QuEEn, o
Soda Spring.

53 Antelope, East Walker area )

54 - Cactus-Flat)’ Gold rlat, e :

Kawich, Yucca Flat ' - -
Frenchman Flat, Papoqse .
Lake,wGroom Lake, i - "

Tikapoo, ThreetLaké,

!Indian 8prings; Las R

jVegas,'Buckboard Mesa, = 7. A

‘Mercury, Rock, Jackass W

© “¥Flat, Crater Flat o

55‘“Gran;te Sprlngs,_Kumlva, | R e

" 'Fireball, Bradys Hot ‘ IR

Springs Area

56" Pilot Creek- Valley Area,
Elko and Whltﬂ Plne
Counties

57 Truckee River

*indicates out of print
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Mostly greaseweed and rabbitbrush

Meadow

27ac

©

Irrigation well pumped in 1970 and number
29bd
(o]

Other well and number (see irrigation

well above)

W23
Weather station and lecation number

Basin boundary

Mostly saltgrass; some greasewood

and rabbitbrush

Bare Soil

J.Zﬂb

Spring and number

A

Stream gage

4000 e — — —

Contour of water level altitude.
TN Dashed where approximately
located. Contour interval 100 feet,

Stream-measuring site

Datum Is mean sea level
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Consolidated rock geology adapted from Albers and Stewart (1965) and
Strand (1967); unconsolidated deposits and hydrology by F. E. Rush (1970).
Cartography by C, A, Bosch

PLATE 1.—GENERALIZED HYDROGEOLOGY OF FISH LAKE VALLEY, NEVADA AND CALIFORNIA






