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FOREWORD

The program of recommaissance water-resourszes studies was authotized by
the 1960 Legislature to be carried on by Division of Water Rescurces of the
Department of Conservation and Natural Resources Iin cooperation with the
U.5, Geological Survey.

This report.ia the 56th In the series to be prepared by the staff of the
Nevada District Office of the U.5. Geological Suxvey, These 56 reports describe
the hydrology of 1%4 valleys.

The recommaissance surveys mgke available pertinent information of great
and immediate value to many State snd Federal agencles, the State cooperating
agency, and the public. As dewelopment takes place in any area, demands for
more detailed information will arise, and studies to supply such informatiom
will be undertaken., Tn the meantime, these reconnaizssance studles are rlmaly
and adequately meet the imwediate needs for information on the water resources
of the areasz covered by the reports.

Roland D. Westergard
Srate Enginest

1971 iMvision of Water Resources
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- water rescurces in the valleys studied.

WATLRrREbOURCES APPRAISAL OF TULE PLILOT CREEK VALLEY AREA, L

ELKO AND WHLTE PINE COUNTIES, NEVADA : : Cf

By J. R. Harrill

INT EODUCTEON

Purpose and Scope of the Study

Ground-water development in Nevads has shown a substantial increase’in '~
recent years. A part of this incerease is due to the effort to bring new land
into cultivatrion, - The increasing interest in ground-water development has
created a substantial demand for information on ground-water resources through—
out the Stare.

Recognizlng ths need, the State Legislature enacted special 1eglslat10n
(Chapter L81, Statutes of 1960) to begin & geries of recounai=cance studles Df
the ground-water rescurces cf Nevada. As provided in rthe legislation, these"
studies are being made by the U.5. Cenlogical Survey in cooperation with the
Revada Department of Conservatison amd Ndtural Resowrces, Divisien of Wakgr _
Resources. This is the 56th report prepared ss part of the resomnalssamce
studies.,

T

During the course of the sarlier ground-watey arudies, lititle doformacion
on surface-water resources was presented. Later, the reconnaissance serles
was brpadened to include preliminary quantltdtLvP evaluations mf the surtace—

i

The objectives of the recommalssance studies and this’ report are’ LO
(1) describe the hydrologic enviremment, (2) appraise the source, oo EUETEDGE,
movement, and chemical quality of warer in the area, (3) zstimate average
annual recharge to and discharge from the grnundwwatpr TP&EVVDLK (4) prov1de
preliminary eatimates of perennial yield and rransitional Storage reserve, and
{3} estimate present and evaluate potentisl development in the area, ’

B

Field work for this report was done in October 1969.

Analog Model Simulaczion

Electrical analog models are sasaled-down verslons of the agquifsar- flow qurem

eongtructed from suitable electric cowponents. Tleotrical flow rhnmugh A ‘model
and water f£low through an agquifer are defined by congruent laws,

A steady-state electrical analog model of part of the study area (Filcr .
Creek Valley) was bullt ro simalste the intevrelation of racharge, disc charge,
hydraulic gradients, transmissiviry, and boundary covditions of fhe valley-f111
reservoir under natural conditions. The model was constructed f*vm conduntive
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paper at twice the scale of plate 1 and provided 2 rwo-dimensionsl.analysis of
‘the flow system. Evsluation of wodeled vesulrs provided information used tu
help define the flow sysrem, to esiimate sverage teansuissivity, and Lo cha

the compatibility of recharge snd discharge sstimates with hydraulia gradianta
measured in the field. 'hese resulis arve diszussed Tu the approprisate sectlous
of the text. :

Locaition and Cencral Festures

The area covered by this repert Js along the eastern border of Nevada
{(fig. 1) . The area is about 100 wiles lomg and extends EFrom about 6 miles
south of Montello, Nevada, o sbout 40 miles noithesst of Ely, Np*ada
‘Wendover, Utah, is on the east houndary of the area:

The area covers sbout 1,780 squsve miles Aand is composed of Five hydio—
graphlc areas (Rush, L9GH) The areas are shown on plare 1. Trom north o
south they are (1) Pilec rrenk valley; (2) Gueat Sale Lake besert; (3)
Mntelope Valley {(which 1s subdivided intno a northern and 4 southern part),
(4) Deep Creek Valley; and (5) Tippetr Valley. 7The Grean Salt Lake Deset#
and Deep Creek Valley are Nevads parte of areas leocated mestly 1o Utah,

Location and names of woimcain renges and prinaipsl roads are shewn’ on
plate 1. R

Previows Work

The geology of the entirve arss bas been mapped ar ra: onnalseanie level.
That part in Llke County is ceversd by Gruvger and ohheus {14%57) and rhat
part in White Pine Covmry by Hese and Blake (1970}, Lmnalized arens ave
covered by unpublished thesez:; Bearge {1960), Rlus (L960) , Avent (19623, T
Snow (1963), and Schaffer (1961). ’ ‘

Hydrologic studies have bean made of pswis of the area. The nnrthern
part of Antelope Valley was included in A sindy by Bakin and ethe:s 11951) of
ground water in Gopshute and Anielope Vallzys. Sobe information on Tlppett and
Deep Creck Valleys was teporrad by Soydar (1963} . in 1943, kldon P, Dennig of
the U.5. Geologlecal Survey lected bydroclegls Jdatd o the vicinity of
Wendover, Utah, to evaluate water—suvpply poesibilitiaz £o0 the Wendover Army
Base, Many of these data have bheen used in this eeperr. A hydrologle
recomnaissance of the waner rescurnes of Desp Cresk Yalley, Uvsh and Nevada
(Hood and Waddell, 1969), desgwibes the hydeclogy af rhey area. Many of the
" estimates developed for the Nevadas part of Deep Gresk Valley are hasgd on
informatien in that =eporrn. '

: Adjacent areas in Nevada have besn stadiad ol Tessinsissance leval by
Eakin (1951}, Cakin snd orhexs (1967), Baszb {19681, Hood snd Rusk (1965}, and
Rush and Kazmi (1965} . i




NEVADA

EXPLANATION

Arean described in previous
reports of tha Water Resources
Reconnaissance Series

7
.

Area described in this report

100 Miles

Figure 1.— Area described in this report and others in previous reports of the Water Resources Reconnaissance Series




Numbering Svetem for Hyvdrologic Sites

The numbering system for hydrologic sites in this repert is based on the
rectangular subdivision of the public lands, referenced ro the Mount Diablo
base line and meridian. Tt consists ol three units: The first is the township
north (N) of the base line; the second unit, separated frowm the first by a slant,
is rhe range east (E) of rhe meridian; the third unit, separared from the second
by a dash, designates the section number. The section number is followed by a
letter that indicates the quarter secticn and gquarter-quarter section where
applicable, the lettersz a, b, ¢, and d designate the northeast, northwest, south-
west, and southeast quarters, respectively. Yor exauple, well 34/69-5ab is the;
well recorded in the NW4NKY sec. 5, T. 34 N,, R. 6% E., Mount Uiablo base line
and meridian.

Because of limitatlon of space, wells and springs are didentified on
plate 1 only by sectlon number, quarter sectlon and quarter-quarter secfion
letters. Township and range numbers are shown along the margins of the area om
plate 1.
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HYDROLOGLC ENVIRONMENT

Physiﬁgzgphy and Drainage

Valleys in the study ares are struocrural depressicns which have beea partly
filled by debris from the surrounding mountains. Tippert Valley is the only
topographically closed basin in rhe study area.

Principal landforms in the walleys are alluvial aprons, which border the .
mountains and which consist of eoaslescing alluvial fans and pediments sloping
toward the valley floor. The cowparatively flac valley flonys may contaln
playas, as in the Great Salt Lake Pesert, =z well-definzd ephemeval drainage,
as In Pilot Creek Valley, a poorly defined drainage, as in Antelope Valley,, or.
flat-lying lake-bottom deposits which supporr sparse vegetation, as in Tippett
Valley.

Ancient shore lines are present in all areaz except besgp Creek Valley.
Three separate lakes occupied parts of the arsa. Pilot Creek Valley and the
Great Salt Lake Desert were occupied by Take Bonneville, Antelope Valley by
Warlng Lake, and lippett Valley by Antelope Lake (Snyder and orthers, 1964). .
The highest shore lines are showa on plate 1. Yhe maximum shore line of Lake
Bonneville is at am altitude about 600 feet belcw the mawiwmum shore line altitude
of Waring Lake and about 550 feet below rhe maximum shoxe line altitude of
Antelope Lake.

All drainage in Tippett Vslley 1s coward the valley fleoor, Antelope Valley
drains north to Goshute Valley, and Pilor Creek Valley drains south .and ecast to
the Great Salt Lake Desert. In 1969, cutiflow fxom Filet Creek Valley to the
Great Salt Lake Desert was blocked by read £111 and ponds In parts of secs. 31
and 32, T. 35 N., K. 70 E. The Nevada parts of the Great Salt Lake Desert and ¢
Deep Creek Valley drain toward Utah., The drainage network is shown on. plats 1,
All streams are ephemeral, except 2 few perennial stream seguents on, the east
flank of the Antelope Kange and on the west flank of the Pilet Range.

Lithologic Units

Lithologic units in the teport area are divided into rtwo major groups on
the basis of thelr hydrologic properties, These are (1) uaczonsolidsted depesits
which form the valiey £4ill, are highly porcus, and commonly transmit water
readily, and (2) consolidated rocks which occur in the mountzins and at depth -
beneath the valley f111., The larrer commonly have lew poresities and perme-
abilities, and except where highly fracrtvred or altered by other secoundary
features do not readily transwlt water,

The unconsolidated deposits consdst primarily of alluvial and colluvial
deposits of sand, gravel, silt, and clay. Materials range from well-sorted to
poorly sorted and form lenticular depesits, Younger surficial depesizs along
ephemeral channels in the cenwral parrts of the wvalleys are uncongolidated.
Older deposits exposed on dissected fans and at depeh moay be partly consolldated
in localized areas. Sand and gravel deposits are moderately to highly permsable
and may yield large quantities of warer to wells. Fine—grained sand, =il%, and
clay, which form lake-bottom and playa deposits, are less capable ol ylalding
water to wells.

1
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i
Consolldated rocks in the Pilot Range, Toana Range, Goshute Mountains, and:
Kern Mountains (pl. 1) are predominately sequences of carbonare sedimentary rocks,
although volcanic and intrusive rocks may predominare in local areas. Velecanic
rocks and carbonate sedimentary rocks are present in about equal parts In the
Dolly Varden Mountains and the Antelope Range (pl. 1).

Fractures in carbonate rocks are subject to enlargement by solution. Where
this has happened, these rocks may store and transmit considerable quantltleq =
of water,

The distribution of alluvium and consolidated rocks is shown on plate 1. -
Some of the area mapped as consolidated rocks in Deep Creek Valley contains
semiconsolidated Tertiary sedimentary deposits and dnterbedded volcanic rocks.

Climate

Climare in the study area ranges from arid in the valleys to subhumid’ 1n
the higher mountains. Precipitation and humidity penerally are low and bummer.
temperatures and evaporation are high. Preclpiltation varies widely in amount
but is generally least on the valley floors and greatest in the mountains,
Snow .1s common during the winter months, and localized thunderstorms provide
most of the summer precipitation.

The average monthly and annual precipitation 1s listed im table 1 for
seven stations in and adjacent rto the area. Locations of the starions are
shown on plare 1.

Freeze data published by the U.5. Weather Bureau for Currile Highway Station,
Montello, Pequop, and Wendover WBAP are listed in table 2, They may be used tao
estimate the approximate length of the growing season in the study area. For. T
example, a crop which experiences a killing frost at 28°F should have a growing -
season of about 200 days in the Greal Salr Lake Desert and about 100 to 120 days
in the higher valleys of the study area.

—f—
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“Table 2.--Longest period, in daveg, dn which temporatures did not go

below the indicnted values gl fonr stations in. easlern

Nevaoda and western Litah
[Lrom publizhed records ol Lhe U.8. Weather Burcau|
! Curtic Highway Stationl/ . Monte 1102/ Pr:q_t}_o_p}__f Wendover WEAPL ’

Yeoar

24°F  28°F  32°F ZATE 28TF 32°W 2471 28°F 32°F 24°F  28°N  37°F

1950 iR — 132 132 Z2 I - —
1951 - s - - 144 105 W2 - - - -— —-— -
1952 L= - — 190 168 ] - - - -— - -=
L A3 AL 1200 -- —— o= 262 0211 192
1954 — e - 126 109 105 -- o= —w 242 233 '20%’
1955 - - -— 162 116 TS Sp— - - 200203 18%&?‘
1956 - - - 165 144 113 —- - — 23 202 200

1957 - = - 146 138 89 e - 41 238 204
1958 - - -- 147 142 10l - - - 251 225 180
1959 - - - 130 112 73 k30 124 40 —= = -
1960 .o-= m— —- 143 65 G2 150 63 63 254 1227 T1HK
1961 - - - CL39 128 10w 139 133 118 243, 229 171
1962 131 78 67 131 94 78 170 94 78 260, 228 19l

1963 V74102 53 182 174 150 182 178 125 234 208 1yl

1964 L7 85 5y — 10 7L 164 - 68 236 225 1169

1965 113 106 58 - 96 83 L3 113 T4 248 242 133
1966 101 77 e 133133 4% 135 —- 101 218 178 170
1967 123 102 495 135 132 124 150 123 103 216 196 179 =
1968 76 65 51 120 84 76 84 B4 - 274 206 156

g
3=

Average . 139 104 75 145 1 91 las 114 89 241 180

i~
‘__—I
-

SHAltitude 5,820 foet,

JooAlritude 4,877 foet,

“iAltitude 6,000 feet. : ' S
clAltitude 4,234 foet. ' R

o hs
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CARBONAIE=ROCK RESERVOLR

Carbonate rocks that have been inrensively fractured oy have had fractures
enlarged by solutlon may store and transmit apprecishle quantities of water.-
The carbonate rocks in the area probably form a large ground-water reservoir,
which underlies both mountains and valleys, and transmit significant interbasin
flow,

Information concerning hydrologic characteristics of the carhonate rocks
1s sparse. A test well drilled about 2 miles west of Wendover (33/70-21b) is
reported to have derived its water from solution cavities or fracture zones in
limestone, because all alluvial aquifers were cased and cemenfted off. This well
yielded about 350 gpm (gallons per minute) of salty water frow ihe limes tone
aquifer. 7Two other indlcatioms of the ability of some carbonate rocks in the
area to transmit water are: (1) two large springs, Big Selt Spring and Little
Salt Spring in Utah just east of the study area (pl. 1), are immediately down-
gradient from outcrops of carbonate rocks. The combined discharge of these
springs was estimatad to be about 11 cfs (cubic feet per second) . (2) Mountain
areas of carbonate rocks, such as parts of the Coshute Mountains, have very
little surface runoffl in comparison to the size of atreaw drainages sand the
altitude of the mountains, This may be due in part to high infiltratlon through
permeable bedrock.

Generally, greater depths to water and uncertalnty that a well will penetrate
a high-yielding solution channel or fracture zome m3ke carbomate—rock reservoirs
less predictable for development than valley-fill reservoirs.
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Ex#ent zand Boundaries

!

The alluvial deposits of the walleys, as shown on plate 1, ferm the valley-—
fill reservoirs that are the principal =source of greund water. in the srea.
There is insufficient information to evaluzie adequately the thickness of the
valley £111. In Pilot Creek Valley, well 37/69-1cc at the nerth end of the
valley and well 35/68-24bc in the west-central part of the valley were bottomed
in alluvium at deprhs of 631 znd 493 feet, respectively. In the Great 3alt
T.ake Desert, well 32/69-?b encountered limestone at 446 Ffeet. Thus, much of
the valley £ill in Pilot Creek Valley is at leasz 500 feet thick and much of
the valley fill in the Great Sal® Lake Desert (Nevada paxrr) may net be mich
thicker than 500 feet, '

Available data for Anrelope and Tippett Valleys suggest that the valley
£fill is ar least several hundred feet thick. Insufficilent informarion is
available in leep Creek Valley to estlmate the thickness of valley f£ill.

External hydraulic boundaries are formed by the censolidated rocks (pl, 1)
that underlie and forwm the sides of the valley-f£ill zeservoirs. These boundariles
are leaky to varying degrees. Leakiness depends on the type ef rocks, the
degree of structural deformation, and the amount of scluticn enlargement of :
openings, Considerable flow across the boundary betwesn the consclidated rocks
and valley fill may occur in areas where carbunate rocks are preseot.  Flow
across this boundary may be in either direstion, depending on the hydraulle
gradient present.

Transmiesivity and Storage Coeffinient

Transmissivity is a measure of the capacity for ground water to flow in an
aquifer system. The storage coeffinient in a hererogeneous valley-fill reservoilx .
is a measure of the amount of water that will drain by gravity. When utilized
together in certain types of mathematical or analog models, the tramsmissivity
and storage coefficient can be used to define the distribution and amount of
water~level decline that would result under certaln conditlions of pumping and
boundary conditions.

Transmissivity values were approximated for Pilot Creek Valley from the
apecific capacities of three wells and by coustructing a steady-stare elecrrical
analog model based on the distribusion of recharge and discharge as estimnated In
this report, the boundaries of the valley-£ill resewvvoir, and weasured water—
level altitudes in wells. Transmissivity estimated from the specific capaciry
of well 35/68-24hc was about 12,000 gpd (gallons per day) per feotr, and from the
specific capacities of wells 37/6Y-lac and 37/69-1cc was about 13,000 gpd per
foot (table 10). Bast agreement between the actual znd model water—-laval
altitudes was obtained when transmissivity values of 20,000 teo 40,000 gpd per
foot were used in the wodel.

-10~




The higher values ohtained from the model probably represent transmissivity
of a greater thickness of valley fill than do the estimates obtained frem wells.
which represent only that part of the valley f£ill affected by pumping. The
average values obtained from the model are first approximations which suggest
probable transmissivity values for large areas of the valley fill. Values for
actual wells are affected by local conditions and may vary significantly from
the average values.

The reports in drillers' logs of wells (table l1) of considerabié_thick«
nesses of gravel or sand-—even of boulders-—not only in the present area of
study but throughout Nevada, imply that the transwissivity of the total sequence
of basin-fill deposits is significantly greater than the estimates obtained from
specific—capacity data for individual wells. Although substantial lengths of ¢
perforated casing are installed, it appears that many wells produce water from
only limited zomes within the saturated thickness of aquifer penetrated. Thus,
transmissivity estimates obtained from specific-capacity data may not be truly
indicative of the capability of the aquifer to transmit water, but reflect only
selected zones or beds within the aguifer. As more well data accumulate, and
as additional methods of inferpreting these data are applied, it is possible
that reevaluation of transmissivity of many Nevada basins will be needed. In
short, estimates made in the reconnaissance program may prove to have been
conservative.

Because of a lack of data and the uncertain nature of reservolr boundaries
(due to interbasin leakage), no estimates were made of valley-fill transmissivity
in Antelope, Tippett, and Deep Creek Valleys, and the Great Salt Lake lesert.’

A valley-fill reservoir under long-term pumping conditiens generally
functions as an unconfined aquifer or water-bearing zone; under such conditlons
the storage coefficient may be nearly equal to the specific yleld. The storage
coefficlent of the valley fill is estimated from well logs and field observatioms
to be at least 0.l, which is equivalent to a specific yield of 10 percent. '

Source, Ucrurrence, and Flowy of Ground Water

Virtually all ground water in the study area is derived from infiltration
of precipitatlion within the basins, In most situations, deep infiltration is
from runoff and occurs on the slopes of the alluvial apvon. fowever, in this
area, significant deep infiltration also occcurs in permeable carbonate rocks
in the mountains where percolating water moves along bedrock fractures to the
zone of saturation.

Ground water occurs in the saturated pars of the valley fill where it
occupies the interstices in the granular clastic deposits. Lt is generally at’
shallow depths near the centers of valleys which discharge ground water by
evapotranspiration but may be at depths of several hundred feet along the upper
margins of the valleys. 'I'he minimum depth to water in valleys that drain by
subsurface flow to other areas is commonly greater than 50 feet. Depths to
water In wells 1o this area in the fall of 1969 are listed in table 10 {at the
end of this reporr).

-11=



Ground water moves from areas of high hydraulic head' to areas of lower
hydraulic head. The rate of movement depends on the hydraulic gradient and
the permeability and porosity of the materifal rhrough whiech the water is moving.
Typical rates range from several feet per year to several hundred feet per yeat.
The horizontal movement of ground water in the valley fill is parallel to the
slope of the water surface. A downward component of movement occurs in areds
of recharge and an upward cobponent ogccurs in areas of evapotranspiracion. The
approximate slope of the water surface way be determined from plate 1 which
shows point water—level altitudez for autumn 1969. :

The point water-level altitudes on plate 1 sugzest leaknge from Tippett -
and Antelope Valleys, Some water probably flows southward from Tippett Valley
to Spring Valley; however, most of the water probably flows morth to Antelopé '’
Valley and then eastward toward Great Salt Lake Desert. A low growid-water
divide 18 present just north of the Antelope valley—Gushure Valley boundary,
and probably only a small amount of water flows sovuthward into Antelope Valley
from Goshute Valley. Interbasin leakage eastward beneath the Goshute Mountains
seems to occur primarily south of T. 31 ¥. and north of T. 24 N, However,
additional leakage may oceur north of this area.
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-INFLOW TO THE VALLEY-FIL] RESERVOIR

Precipitation

Precipitation, falling.-as snow or rain, is the principal source of water
entering the hydrologic systems of the study area. Part of the precipitation
is evaporated directly from vegetallon or the ground surface, part runs off
as surface flow, part infiltrates to shallow depths where it replenishes soil |
molsture, and part eventually infiltrates to the zone of saturatiom where it .
recharges the ground-water system. . o

The precipitation pattern in Nevada is related principally to tHe topog—
raphy (Hardman, 1%36); the stations at the higher altitudes generaliy'redeivd'»
more preciplitation than those at lower altitudes. However, this gene;al= ff 
relation may be considerably modified by local conditions. The Valley’flddrs”
of the area generally receive less than 8 inches of precipitation per year.

Estimates of average precipitation in the five areas are summarized by
altitude zones in table 4. The estimates are based on the precipitation-'
altitude relation shown by lardman's (1936) map, as revised in 1964, and on
the' precipitacion data listed in rable 1.

Runo £f
i

by I'. L. Katgzer

Available, Records

There are no continuous rvecording gaging-scatlon records in. the project
area, A measurement of Spring Creek, Oct. 7, 196%, showed the discharge to be
6.4 cfs, The measurement was made in Utab mear the upper end of the' creek about
0.4 mile east of rhe Stare line. A second measurvement made on the same .day,
about 7 miles downstream from the firsr wessurement and above the first irriga-
tion diversion, showed the discharge to be 4.9 cfs, 8Gpring Creek is the onily .
significant peremnnial fresh-water stream in the project area. It origlnates
from springs in Utah, flows abour 10 miles through Wevada, and becomes a
tributary to Deep Creek in Utah, about 4 miles southwest ol Ibapzh, Utah.

-13=- -
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The records of two partial-record statious (crest—stage gages), 'in the
study area are as follows: '

Dead Cedar Wash, Millick Canyon Tributary
-near Wendover, Utahlf neay Currie, Nevad:z[
Peak . S Peak ., .
Date discharge o Date - - dlscharge
{(in cfls) 3 . - {dn cfs).
June 1963 50 . February 1968 L T
- November 1963 280 March 1969 ’ 19
August 1965 624 - May 1469 . o .a 0.2
October 1965 750 November 1969 a0l
June 1967 15 ' T
August 1967 490 ' A
June 1968 _ a 0.1 ) ‘ : T
August 1968 a6 ' ' o R
September 1968 a 0.2 .
July 1969 | 280 - L
Novemher 1969 12 . _ T ‘ff1f

1. In Creat Salt Lake Desert in N% sec. 4, T. 29 N,, R. 69 E.’ Gage iftetslled
July 1962. .
2. In Antelope Valley near center sec. 8, T. 27 N., R.67 E. Gage installed
June 1967.

a. Estimated.

Streamflow Characreristics

Ephemeral streams, which flow only during pericds of snowmelt and high
intensity precipitation, predominate in the preject area. JThe seasonal distri-
bution of runoff in the project area is similar to that of Trout Lreek near- -
Callao, Utah, which is the natural-flow recarding statlon closest to the project
area, The distribution of runoff of this stream-is.shown in figure 2. :The. - .
mean monthly discharge is expressed as a percentage of the mean annual f£Iow,. and
the .graph shows that slighcly more than 70 percemt- of the mean annual flow. occurs
in the period May through July. This is a direct result of .the spring snowmelt:
runoff. The previously listed record for the crest-stage gage at Dead Cedar-
Wash shows that maximum peak flows are wost common during the June to October
period. Thesze are generally a direct result of high intensity precipitaticn.

Estimate of Runoff

Because of few streamflow records in the project area, the amounk of runoff
cannot be computed directly. Estimates of runoff were made based on methods
described by Moore {1968), The amount of runoff reaching the canyon mouths at
about the 7,000-foot elevation was computed on the basis of an altitude-runoff
relation and by measuring the channel geometry. Table 3 shows the estimated
runoff from the mountain blocks to each of the valleys within the project ares,
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PERCENT OF MEAN ANNUAL DISCHARGE
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Figure 2.— Mean monthly discharge, in percent of mean annual discharge, of Trout Creek near Callao, Utah



Tahle 3.--Fstiwated averape anmual runoff

Atea nhove

. 7,000 ~foat Estimated annual
Arvea .
altitude runoff
(acres) (acre-leact) -
Pilot Creek Valley 13,000 740
Great Salt Lake Desert 27,600 ‘ 1,300
Deep Croek Valley 9,700 a 200
Antelopr Valley
Scuthern part 4,400 40
Northern partc 15,700 ‘ 190
Tippett Valley ' 26,800 ) 560

4., LEphemeral runoff onlyv. Lf spring-fed {low of Spring Creek is

included, runoff would be about 5,000 acre-toot per vaoar,
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The estimates exclude the flow of Spring Creek and the other drainage systems
which drain into Deep Creek. If the spring—fed flow of Spring Creek is included,
the total estimated runoff in the Nevada part of Deep Creek Valley would be
about 5,000 acre—feet per year.. This is in reasonably good agreement with the,
estimate of 6,000 acre—feet per year derived by Hood and Waddell (1969, p. 17) .
for the Nevada part of Deep Creek Valley,

The eatimated surface flow across the Nevada-Utah State line is about

100 acre-feet per year in the Great 3alt Lake Desert and about 3,500 acre-feet
per year in Ueep Creek Valley, :

Recharge from Precipitation

On the valley floors where precipitation is small, little water infiltrates
directly to the ground-water reservoir. Much of .the precipitation is evaporated.
before and after infilltration. Some adds to soil moisture and is later tran—
spired., Greater precipitation in the mountains provides most of the recharge.
Water reaches the ground-water reservoir by infiltration of runoff in the
mounttaing, on the alluvial apron and the valley floor, and by lateral underflow
from the consolidated rocks.

A method deseribed by Eakin and others (1951, p. 79-81l) 1is used to estimate
the average annual recharge from precipitation. The method assumes rhat a
percentage of rhe average anuual precipitation becomes ground-water recharge.
The estimated average annual recharge for the five valleys listed in table &
~ranges from abeut 2 to 4 percent of the estimated total precipitation. A range
of 3 to 7 percent is rypical of the amounta usually calculated by this method
for the desert basins of Nevada. Thus, the estimated recharge for Pilot Creek
Valley, Great Salt Lake Desert, Antelope Valley, and Deep Creek Valley, which
is less than 3 percent of the estimated precipitation, may be slightly low.

Subsurface Inflow from Goshute Valley

A potential hydraulic gradient existaz from Goshute Valley to .the Great Salt
Lake Desert and part of Pilot Creek Valley. Interbasin flow is possible where
consolidated rocks in the Toana Range and northern Goshute Mountains, which
separate the valleys, are sufficiently permeable. The best agreement between
measured and modeled water-level altitudes in Pilot Creek Valley was cobtained
after assuming that agbout 1,000 acre-feet per year of subsurface inflow from
Goshute Valley occurred. However, these analog results are inconclusive
becausze of other unresolved hydrologic. factors. Moreover, there is about 10,000
acre—feet of ground-water discharge in Goshute Valley, and mo laxge imbalance
between recharge and discharge was noted by Eakin (1951). Consequently, the
amount of subsurface inflow may be small in comparison to the magnitude of-
leakage from Tippett and Antelope Valleys. Proviasional estimates of subsurface
inflow of about 1,000 acre—feet per year to the Great Salt Lake Desert and
1,000 acre—feet per year to Pilot Creek Valley are used in.this report. 'lhese
estimates should be revised when additional data are available.
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Table 4.--Estimated sveraye anpual precipitation and pround-watet recharpe

Mrecipitation zone
{altitude in feet)

Fatimated annual precipiation

Fatimated recharge

Avea
(dures)

Range

(inches)

Averago
(Teen)

Average

(durp-loot)

Tercontape of
precipltation

Aure%feat

perivear

VTLOT CREEE YALLEY :
Above 9,000 778 *20 1.8 1,600 25 350
],000-9,000 2,270 15-20 1.5 3, 400 15 510
7,000-2, 000 9,950 12-15 1.1 11,000 7 770
6,000-7,000 29500 8172 LG 24,000 3 720
Halow 6,000 171,000 "8 5 #0000 - --
Total (rounded) 213,000 130,000 ? 2,400
GREAT SALT LAKE DESLERT }
Abave 9,000 1,460 *20 1.8 2,600 25 650
§,000-9,000 5,330 15=20 1.5 8,000 15 1,200
7,000-%,000 20,800 12-15 1.1 22,000 7 1,600
6,000~7,000 55, 100 8-12 .3 4iv 000 3 1,300
Balow 6,000 244,000 %8 .5 120,000 — —-
Total (rounded) 327,000 200,000 2 4, éD()
| ]
ANTELODY VALLEY (Novthern part) :
Ahove 9,000 47 240 1.8 85 25 121
8,000=-%,000 2,190 15-20 1.5 3,300 15 500
7,000-48,000 13,500 12-15 1.1 15,000 7 1,000
6,000-7,000 69,400 §-12 .3 56 000 3 1,700
Lelow 6,000 85, 400 “ 4 5 43,000 - g
Total (rounded) 171,000 126, D00 3 3,200
ANTELOTE VALTYY (Southern ﬂﬂﬂll :
8,000-9,000 156 15-20 1.5 230 15 i1
7,000-8,000 4,200 12-15 1.1 4,600 7 320
6,000-7,000 47,700 $e12 .48 36,000 3 1,100
Below 1,000 300,000 <8 .5 15,000 —- -
Total (roundoed) 82,100 38,000 3 1,500
DELER CREEK VALLEY (Newvada part)
Above 9,000 404 =20 1.8 740 25 180
§,000-9,000 1,716 15-20 1.5 2,600 15 390
7,000-8, 000 7,620 12-15 1.1 5,400 7 590
6,000-7,000 41,500 812 .8 33,000 3 1,000
Below 6,000 82,800 <8 .5 41,000 —- -
Total (rounded) 134,000 56,000 3 2,200
! :
{Continued)
-1.8-
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Table 4.--Estimated precipitation and recharpe-—Continued

+

Precipitation zoue

Arca

(ajritude din feet) (acres)

JESEC

Latimated anuual precipitation

Entimated rechargn

Fercontape of  Acre-feet
precipitation PET YEA

Above 9,000
5,000-9,000
7,000-8,000
6,000-7,000
Below 6,000

230

11,300
28,200
21,300
102,000

Rungao A';»’srgzgc—: - Average
(inches) (Feer)  {avie-Lloeot)
TLYPETT VALLEY
20 1.8 500
Lh=20 L.5 17,000
2-15 1.1 31,000

(5, 000
51,000

25 120
15 2,600
7 2,200
3 2,000

Tatal (roundad)

223,000

a0, 006G

4

6,900
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A hydranlic gradient in the valley fill alse exists from part of Goshute
Valley to northern Antelope Valley (pl. 1). Assuming a gradlent of abeut 3 feet
per mile, an effective underflow width of about 4 miles, snd a moderately low
transmissivity of about 25,000 gpd per foor, vnderflow from Goshute Valley to
northern Antelepe Valley is computed to be about 300 acre—feet per year.

-20=-



CUTFLOW FROM THE VALLEY-FILI, RESERVOQIR

Evapotranspiration

Natural evapotranspiration of ground water occurs where the saturated part
of the valley fill is-at shallow depth. Discharge occurs prineipally in three.
ways: (1) by evapotranspiration in areas of phreatophytes; (2) by direct
evaporation from bare soil where the capillary fringe extends to within a short
distance of the land surface; and (3) by evapetranspiratlon Iln areas of spring
discharge where ground water intersects the land surface.

The principal phreatophyte in the areas shown on plate 1 is greasewood.
Some shadscale and rabbitbrush are included in the area along Tilot Creek, and
saltbush is present along the margins of playas. in the Great Balt Lake Desert.
Local patches of greasewcod are present on the valley floor of nouthern
Mntelope Valley and are not shown on plate 1. The estimated depth to water
beneath these areas is 80 to 100 feet, Field observations indicated that this
occurrence of greasewood 1s most commonly associated wich stabilized sand dunes
of low relief or local surficial depressions, and-the plants probably recelve
most of their moisture from local precipitation that falls on the valley floor.
and not ground-warter inflow from the surroundlng mountailns.

Phreatophytes, mainly greasewood, are established on areas at the south
end of Pilot Creek Valley and in parts of the Great Salt Lake Desert morth of
Wendover, which in the early 1950's were primarily bare-soil playas. This
recent growth was noticed when areal photographs taken in 1954 were compared
with the 1969 distribution of vegetation mnd was confirtmed by residents of
Wendover, .who reported that they had formerly driven across these areas at high
speed but could no longer do so because of the vegetation. Determinatioun of
the cause for this growth of phreatophytes was beyond the scepe of this report,

Estimates of the natural evapotranspiration of ground water are givem in
table 5, The estimates are based on rates of consumption of ground water as
described by Lee (1912), White (1932), Young and Blaney (1943), Houston (1950),
and Robinson (1962), Little information is available concerning the rate at
which ground water is evaporated from bare soil on playas. Uepth ro water
below playas on the Great Salt Lake Desert is probably less than 10 fest. An
estimated ground-water evaporation rate of 0.1 foot per year ls used in these
areas.

Water levels beneath the southern part of Antelope Valley and Tippett

Valley are greater than 50 feet. Hence, evapotransplration losses [row ground
water in these areas are considered negligible,
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Table 3.--Estimated evapotranspiration ol ground water

- Phreatophvte assemblape
ar type surface

————

Approximate
depth to water
{(fuel)

Arvanl
CATea

- (acres)

density

eviapotranspiration .

Annual

Acre-feet T

Rer acra

Acre~foet

Crincipally greasewood, some
shadscale and vabbitbhrush,
and localized arcas of salc
‘grnsg ’

Rate soil

FLLOT CREEK VATLEY

Low to L.
moderate 540 23,000

4600

Tetal (rounded)

4,600

rincipally greasewocod;
some salthush

Bpring-supported vegetation

Hare soil (plava)

GREAT SALT LAKIE DUSERT

T.ow Lo ) o
modorate 10-40 16,700
Moderate 5 140
to dense

- <10 11,700

3,300,
200

1,200 .

Total {rounded)

4,700

ANTELOPE "VALLEY (MNoxrthern parl)

Greasewood

low to "20-50 550

moderale

Total {(rounded)

DULP CREEFK VALLEY (Nevada pare)

Meadow, including irrigated
hay and pasture

Creasewood
) & !

Moderate ,
to danse =10 . 800

Low to
mndrtrate

Total (rounded)




Subsutface Outfleow

The hydraulic gradients and lack of phreacophyles shown on plate 1, and
the depths to water listed In table 10 indicate that most recharge in. Tlppett

Valley and Antclope Valley lcaks as underflow to othex areas. -

A low ground—water divide is present in Tippett Valley, and water dralnh
suouth to Spring Valley as well as nowvth beneath southern Antglﬁpe Valley and:
the northwest corner of leep Creck Valley to the Great Salt Lake Desert. The
exact position of the divide cannot be. determined from available information,
but it probably iz inwthe southern half of Tippett Valley, For purposes of -
this report, it is assumed thac: (1) all recharge generated south of T..23 N.
on the west side of the valley and south of T, 22 N. on the east side of the
valley drains to Spring Valley. This is about 2,000 acre-feet per year; and
(2} the remainder of the recharpge, about 5,000 acre—feet per year, drains to.
the Great Salt Lake Desert : :

All estimated recharge in southern Anrtelope Valley and all estimated
recharge and subhsurface inflow in northern Antelope Valley, less an estimated
evapotranspiration loss of about 100 acre-feet per year (table 5), is believed
to drain to the Great 5alt Lake Desert, This ampunts to nearly 5,000 acre-feet
per .year. Thus, the total estimated interbasin flow to the Great Salt Lake
Desert from Antelopo and Tippett Val]ey% is about 10,000 acre—feer per year.

Two sprlngs Big Salt- Sprlng and thtle Salt Springs in Utah just east of
the study area, may derive much of their discharge from underflow from Tippetr
and Antelope Valleys, Both springs are downgradient from outcrops of carbonaré
rocks, In October 1969, discharge of Big Balt Springs was estimated to be
about 10 cfs and discharge of Little 5alt Springs was esztimated to be about
1 cfs.  The combined discharge of about 11 ofs, or nearly 8,000 acre-feast per
year, amwunts to about 80 percent of the estimated leakage from Tippett and .
Antelope Valleys., However, water samples from both springs- (table §) centained
higher dissolved solids than samples obtained in the twe rtributary valleys,

The rteason for the marked diffevence in water quality was not determined; how-
ever, assuming that these springs discharge sowe interbasin flow, svlution of
soluble constituents from bedrock and partial mixing with saline water present
beneath much of the Great Salt Lake lesert may account for much of  the increase.

A hydraulic gradient exists from Pilor Creek Valley to the Great Salt Lake
Desert (pl. 1). The quantity of outflow cannot be precisely estimated because
of insufficient data. llowever, based on an outbflow secriom about a mile wide,
a hydraulic gradient of about 10 feet per mile, snd on estimated transmissivity
of 253,000 gpd per foot, the ocutflow may be on. the crder of 300 acre-~feet per
Venr,
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That part of the estimated ground-water.inilow to Great Salt Lake Desert
in Nevada not consumed by phreatophytes or evapotvated from shallow ground waner..
moves as underflow to the Greatr -$alt Lake Desert in Utall where i1t-is-ultimately
consumed by evaporation., Jhis inflow includes 4,800 acre-feer from precipitation,
1,000 acre-feet subsurface inflow from Goshute Valley, and 300. acre-fest subsur-
face inflow from Pilot Creek Valley. HKEstimated evapotranspiration in the Nevada
part of the area is about 4,700 acre-feet. Thus, underflow to the Greatr bdlt
Lake Desert In Urah is about 1, 400 HCIE“fLLt per veax. ’

In Deep Creek Valley, underflow to Utah is-assumcd to be the diflerence. -
between the estimated recharge and the estimated discharge, or roughly 700 acre-
feet per year, :

About 10,000 acre-feet per vear of interbasin flow [Crom Tippetl and Antelope
Valleys also moves beneath the walley-0ill reservoirs of parts of the Great S5alt
Lake Desert Ip Nevada and Deecp Creek Valley as it flows Loward dlbgharge BAreas.
in Utah. ‘

Springs

Locations and discharges of the more significant springa in or associated-
with' the area are listed in table 6. Discharges from Big Salt and Little Salt
Springs in the Great Salt Lake Descrt and Spring Creek in Deep Creek Valley
are Large enough to be signilfilcant elements of the hydrologic system in each of
these areas. Spring discharge in other areas is small in relation to other
hydrologic elements but is significant Iu that it represents the most available
part of the water supply. ‘

With the exceptlon of Big Salt and Little Salt Sprlugb, dlsLharfe fur .
springs in the valley fill listed in the table is included in the evapotranspi=
ration estimates listed in table 5. Dlschqrge of spring=fed streams or other
springs in the mounftains are not included in’ table 5 becauac thls Watcr has
not' yvet LntLIEd the valley-fill reservoir, ‘
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Table 6.-—lacation and digchorge ol soleated springs

Jocation

Digehirge

Thare E])i'il.-']_—_f_

Nam or
Date ,

MW iLLE )

temarhos
MY

7

.35/69-10b
36/68-21a

36/69-1b
~2d

37/69-24d

-35c

5N/ 19W-29d

ig/19w-6d

: -204a
35/70-29a

36/70=4
g -9
20

28/67~10b
!

t

.

R,

" Little Codar Spring

PLLOLT CREEK VALLEY

10-22-619 JOOE

Collar and Elbow 10-21-6Y 1-2 F

springs

A4 330-400
50-100

1- 9-43
1- 9~43 &

Pilot Mountain Ranch
do.

Bar O Ranch 1- 9-43 4 350

Titolr Mountain Wapnch Beli-41 a 30-40

Cove Springs 10-21-64 15 B

GREAT SALT LAKE DESERT

Big Salt Springs 1L0-26-09 4,500 8

Tictle Salt Spriugs 10-26-69 450 ¢

- 10-21-64 100 T

Cottonwoond Spriag -= h 53 R
Cedar Spring - b 55 R
Miners Canyon Springs - b 50 K

a — T ik L T e e 8 P

These springs hed formerly!

been used as a supply Lor
"voctorn by the Weslern
Pacific Railroad., ‘Thoy are
reperted Lo have yielded

200 gnm.

Spring-fed streams diverted
near mountain froot and
piped o Pilot Mountain

Ranch Lor irelgation water,

Discharygs Lrom this spring
and a sprinp—fod stream (in
37/70-16)
ranch for irvigation water.
Flow into megarvolr at rauch
was about 100 gpm on 10-22-6Y.

are diverted Lo

Domestic supply [for Pilot
MaunLain Ranch. »

1n Utah; discharge piped Lo
Montello, Nev,, for public
supply .

n Utahy flow maintains Blue

Lake,

In Urah, not used.

Also called Litole Salb bprings;
digscharne estimated Lrom arca
ei spring-supported vepetation,

Discharge piped to Wendover.
Do,

Do.

ANTEVLOPE VALLEY (northgrn part) )

Lolly Varden Spring 10=-24—69 5-i{} L

Additivnal sespage supporis
vogotation in vieinity of
spring. Total discharge
probably about 50 gpm, as
estimated by Eakin (1951,
p. 24). ’

(Continuod)



Table 6.~~Location and discharge of selented springs-~Continued

“Location Name

QY owner

Dincharee

Remarks

115/19W-19¢ Spring Creek

liate EP”QJ
DFEEP CRLELK VAILLEY

©10- 9-6% . 2,900 M In Utah; flow measured near’
Nevada border.

TIFFETT VALLEY '

23/67-10a - 10-22-69 150 M Spring-fed stream; domestic

supply for Tippett. ‘
-34b - 10-22-69 70 E Seepage area; flow developed

by dlvches. |

1. Flow in gallons pexr minute; E, estimated; M, weasured; R, reported.

a. Discharge reported hy E. P. Dennis, U.5. Geological Survey.

b. Average flow estimatcd from data furnished by Hoot Gibson, manager, Wendover

Town Water Supply.

i

R
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{  DEVELOPMENT

Irrigation in 1969 was limlted to about 100 acres of alfalfa and about
60 acres of hay in Pllot Creek Valley, about 800 acres of meadow along Spring
Creek 1n Deep Creek Valley, and about 40 acres of bay and pasture in Tippett
Valley. Areas in Pillot Creek and Tippett Valleys are irrigated by atreamflow
(in part spring-fed) piped or diverted in ditches from nearby mountains. " The
a¥ea in lDeep Creek Valley is irrigated by diversions from Spring Creek and from
shallow ground water, Iwo lrrigation wells had been drillled in Pilot Cresk
Valley, but in 1969, no crops had been irrvigated by puwmping ground water.

Springs and spring-fed streams have been developed for stock and doﬁestic
purposes in all of the valleys. About 20 acre—feet per yeatr of spring discharge
is piped from Pilot Creek Valley to Montelle, Nevada, for use as a public supply,
and about 260 acre-feet per year of discharge from Cottonwood, Cadars, and
Miners Canyon Springs is piped into the Wendover public-supply systew and used
mostly in Utah. Additional stock-water supplies have been developed by drilling
stock wells (see rable 10 at the back of report) and io parts of Antelope,

Tippett, and Deep Creek Valleys by constructing retaining reservoirs along
ephemeral stream channels,

In 1969, pumpage For stock and domestilc purposes prebably did wot éxceed
10 acre-feet in any of the valleys., Streamflow diversions for drrigation were

about 400 acre-feet in Pilot Creek Valley, and abeut 1,000 acre-feet in Deep
Creek Valley, |
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GROUND-WATER BUDGETS

Under natural conditions, long-teru inflow to and outflow from a valley are
equal and there is mo net change in the quantity of water stored in a system.
Ground-water budpets were prepared for each of the valleys Lo compare estimates
of inflow and outflow, to determine the magnitude of the difference between
estimates, and to select a value that way reasonably represent both inflow and
outtflow. Table 7 shows the ground-water budgers for the gtudy area.

The imbalance shown for Pilot Creek 1s equal to about one-third the
es tlmated discharge, This inbalance way be due to errors in estimates or to
unresolved hydrologle factors., One possible error is that the estlmarted recharge
is low because the high altitude (maxbmwnm of 10,704 feet) and comparatively high
relief of the Pllot Range may result in lecalized higher precipitation on the
west flanks of the.Pilot Range, 'the most apparent unresolwved hydrologic Factor
is subsurface inflow from Goshute Valley, The best analog model results were
obtained with a subsurface inflow from Goshute Valley of about 1,000 acre-feet
per vear and an additional 1,500 acre-feet per year of recharge generated from
the Pilot Range. A value of 4,500 acre-feet per vear was selected to represent
natural inflow and outflow becaunge the discharge estimate is considered more
accurate than the recharge estiwate.

For some valleys there is po imbalance, becsuse some budget clements were
determined by difference. Budgets [or these areas should be considered no more
accurate than the budget for Pllot Creek Valley. .
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Table 7.--Prelininary pround=-waler budpels

. [Al]l estimates in acre-foeot per veat and rounded]
Pilot Gronat _Auntelopo Valley Deup
Budget olements Crock Salt Lake novthern  southern Creek  Tippett
Vallay Desert part part Vallev Valley

INT1.0W

Ground-water recharge

from precipitation

(table 4) 2,400 4, 800 3,200 1, 500 2,200 6,900
Subsurface inflow

From Goshute Valley ] '
(po 17 1,000 1,000 300 - - S

From Pilot Cresk
valley (p. 23) —— 300 -— -- - -
e - _
Total (rounded) (1) 3,400 6,100 3,500 1,300 2,200 7,000
NATURAL QUTFLOW
Evapotrauspliration .
{table 5) 4,600 4,700 100 - 1,500 -

Subsurface vut{ilow

. : To Groat Salt lLake o
] Desert (p. 23) 300 -— -= - - -

Ta Utah part of

Great Salt Lake

Desert (p. 23, 24 - a 1,400 a 3,400 a 1,500 -— a 5,000
To Spring Valley

(p.23) _ . - — -~ -a 2,000
To Utah part of .

Deep Creek Valley E
{p. 24 - -— - - 700 -

0o 7,000

P2

Tetal (rounded) (2) 4,900 6, 100 3,500 1,500 Z,
IMBALANLCI

Excess of outflow over

inflow (2) - (1) 1,500 {b) (b) (k) (h) (L)

VALUES SELECTED TO REPRESENT

- A a4 e 3 00r .
INFLOW AND» NATURAL OUTFLOW 4,500 5,000 3,500 1,500 1,000 7,000

a. FEvapotranspiration plus subsurtface outflow assumed to be the same as the estimated
rocharge,

. b. Imbalance is zero because some elements were determined by differance.
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CHEMI CAL QUALITY OT WAIER

Fifreen water samples were collected avd analyzed as pavt of the present
study to make a generalilzed appraiszal of rhe SUltjblllLy of the water for use
and to help define portential water—-gquality problewms. These analyses are
listed in table 8 alonmg with 22 others wmade prior to this study.

lypes of Warer

For purposes of this repert, waters are cleassified on the basis of their
dominant anion and cation. Samples frow the perthern part of Pilot Creek Valley
were calclum bicarbopnate waters; however, sawples from the southern part of the
valley were sodium chloride waters. Samples from the Great Salt Lake Desert
were sodium chloride waters, typically with a high dissolved-solids content (one
exception is a sample from the easst flank of the Pllocr Range which was a calcium
bicarbonate water wlth 'a low dissolved-solids content). Samples from Antelope,
Deep Creek, and ''ippett Valleys were mestly calelum bicarbonate waters,

Sultability for Use

Based on the data in table 8, wster samples from the nertbern part of
Pilot Creek Valley and from springs abave the old Benneville shoreline were
of suitable quality for irrigarlon and dowesrin use. Well water from Lhe
southern part of Pilor Creek Valley ewceeded limits recommended as dvinking
water standards by rhe U.S5. Publie Health Servige (1962) and had from mediuw
to very high salinity and sodium hazards in regard ro irvigatisn use, All water
samples from the Cteat Sall Lake Desert, excepi the one from spring2 on the east
flank of the Pilot Runge, also exceeded the limitg reccmnmended as dricking water
standards and were poarly suited for irrdpstion purposes.  Samples {rom Antelepe,
Deep Creek, and Tippett Valleys were suitable fovr irrigation and domestic
puUTpOsEs, '

For more specific informatlon vegarding tbe suirability of water for use,
the reader is referred te the following published references:

Type ol use Refecence
Agricultural U.5. Salinity Laborarvory (lQSA)

Scofield (1936)

MoKee and Wolf (1963)
Wilerw (1955
Beinstein (1964)

Domestic U.§, Public Healrh Service (1962)
The bacterlolegleal quality of drinking water 1z lwportant bor is outside
the scope of thls report. I1f sny doibt exists regavding the acceprabilicy of

a drinking-water supply, contact the Nevada Buresu cf Enviroumental Health,
Carson Clty.

R




Toblu R.=-Faurtinl apd_dotpiled chwmicsl spalysgs of wacer frem Wellu, wprings, angd strcams

|Finld=uffice mnalyses by the U.5. Quulogical Norvey, axcepr aa Ludleated]

Milligrams per licer [uppwl nuadiur ) anl

Fartors affecting

oilllvquivulunls per Jitar {lower aumber) L/ suicabilicy
{rrigntia
=
o
spe . T T. 5
! Speeitic % Ed w iz
sodiuw candunt - doEx Logk
{Ns) ducw vH EI- R
Twin= Mag- plus Hurd- (micro- (lab. ?3 4 3y
par- Cal-  ne— potas- Bicare Sul= Chlu-  tluo- MMeEgolved- neas dhon per dutar-  d E * q 85
fate  ature Silfed  clws  wiuam o um bonate  tarc ride  ridw ulidn ag cm a4t mioa= & S od o2&
Locatiin Source sappled F € {5ing (A Mgy (O ECOgN (S0 (ely 0 concent Catdy  23°) iemd # O3 OB B R
. PLAF LI
34/60-5a0E0 WLl Teledd = —= 20 116 27 719 2 2 1.32% 0.1 42 (W) 7V 15 v
5. 304 31.28 408 [T} 4526 A 8D
=ik Well 1-59-03 — -= 10 102 % uhh 226 ke 1,140 0.2 2,370 i3 (w) 7.4 v ols v s
5,04 K1 2844 300 b2 3116 pool U5
. A5/6R-2anel/  Well (mt 230 () 2-15-4) -— —= 12 104 43 a1 17 a4 L,23 0.65 2,4H0 437 (W i.v Vol V8
1S U -1 29,81 2.80 iRl Momoa,03 B,
—24be®/  Wull (e 765 1) 2-P6-43 -= — 26 125 sz (3" 159 " LI TURE 0 Z, 660 527 (W) 7.5 TR
B2k 478 29,60 0,10 n.73 3611 0,02 0,52
~24heb/ well ¢at 293 L} 2-17-43% —= = LITA o8 s L3214 154 A7 1,230 0.51 >, 50 Lig (a) 7.2 ¥ 13 n =
5.3 4 2065 2.R1 .77 4,70 0 .67
_2AbcE!  wWell fat 440 L1} 7-71-43 —— —— 12 131 &2 L3P 178 17 1,090 0% 2,530 A1 ({ad 2] v o112 " 8§
534 boau 1147 7.W2 i 1157 0.03 LN
35/64- 10k l4ttLle Cedar 10-22-H m— mo -- - - - — - 176 —= - wy == -- - - - -
Gprlng 406 .00
- 1065/ da. L=li-dd - == 51 27 10 183 251 a5 187 0.9 630 e (a) I H TOH K
L35 0,80 241 4.1 0.y 5.28 0.0% 2017
-1 Wall 1-1U-44 —= == &R u 1n EL] 271 244 277 ML {a) 7.A H Bl Moou
1.32 TLED G.uk . iy 3.82 N
W /bB-itla Elhow Spring 10-21-69 =r =m - ' 1 19 Lis L1 IS - qa 27 B2 L .y L&
1,15 D48 o.4r 1,40 0.77 [ 1. R0 3
36/69+17a87  Seep in Pilot 1-29m4% -= —— 2 72 0 a0 L2 3Lz 161 uro 221 (4 [y M 5.9 &
Crosk channel ETEL I Y14 4.80 7. ld WU 454 4.9l
A7/69-140ds L Well Wi-2i-hy — — == he [ ib 190 11 L - e 147 Bl H.1 1 a.6 1, 4
2.30 0.6 a8 311 n.21 0.3l 294
RER{TENE Spriag W-22-kY -- - = 2 a H 43 5 5 s - 41 10 7.4 [ 9.5 1§
nohy 0,22 0.3 0.&7 .10 017 0,82
~abhd speing 1-29-43 —— = 9.0 1L : 4 4b ) ih 0.3 i 3k {md 7.3 i L L &
0.5 0.1k 0.6l 0.75 047 00 0,01 0.7l
374 7u- 3usd Sorlug 1-14-43 —— == 10.0 21 k] 14 &7 13 la 0,35 127 RS () P2 L g7 L £
1,05 0.2% LAl L,4ad 27 0.3 0.0 1.10
53/ 16K 200 Covn Springs M-21-R% 4R F -- 15 4 13 2 7 m -~ - 53 1h 7.9 i UKL S
tutan) (LR E R ) .85 1,1y ull 0.u4 L
CREAT SALT [AXr HRAnw]
FEFSTItE X Big Salt Spribp  EU-26-069 T4 13y - 24 4 1,590 232 ER L - - 3118500 A uooaov s
(Utan} I R T 50,324 482 1. 11.0% -
" =lia Littln Sult 1-20-0% TH 2 - Ly &b 1,40 30 i,4W - - hih o H,000 B LT
(U Lain) tpring L D ] 53,05 491 517 11.29
T1769=30d8)  Well (u 43S TR Ly-10-32 -- —= 23 1040 ar 239 135 PR 522 0.7 [IRETH A8y (a) 7.8 I EFE I
4,99 .87 1039 2,54 1.%4 1AL 73 004 E.FR
: —3adEC Wl fap 44 tr) 12-TH-47 me —- 24 133 55 I8 laa A3 BI04 1,p70 sae {ay 1.1 H L7 B Y
[ T 12,08 2 L4 1407 0.af LL.16
—3ad Wall (aF B35 Fr} LE-31-42 —- -« 10 4N 164 1,30 uy 242 3,470 0.8& 7,360 1,770 Cu} 1.5 U v
23.70 11.7& a4, 10 504 P I VI 5.4k
-2408/  Wel) far 055 L) Te Ge43 o= —— L3 1,550 EFL] &) 300 85 R 12,E0 0,7 22,500 5,23 (W 7.s u o voos
FF-M 2l0b 0 2TAM 1.5 15,60 el 604 JULTEI]
hhdl Well {at ASSE FEY Z-lu-sd —— - da 2,080 434 H,.100 98 1,000 Le,800 LA 31,560 7,000 (a) 1.3 U 4% v o8
104.29 3.7 356,45 1ol MLA2 AT.RR w7 139.99
43/70=21hE/  Well (ar 580 LL) 11a77-47 == —= LY 327 0 3,420 0 13% 4,250 0.4 a0 L3I0 (k) ABLU U o34 ovoou
WL U LaB.Al 0,43 bl L20.sb D02 S,
S2IRi wol)l fat BB2 L) 11=27-40 —= —— e - - — - -— %000 L1 76,100 -- {a) —_ m - - -
1.3%. 8% Q.08
=263 Belt far 730 fr) 1o G=d% -- ——  l4U 1,510 1,060 b 44,50 - 0300 w00 2010 12,0000 B,1400 () - CL.ile v -
FhyAh $7B0 1,027,058 10450 197188 0.4 162.5%
35/70-494 Sutlng u-g2—pd — == wn - - e - -- - -— - - A4 000 — T - - -
=7u tpriog 10-de—ty 5% 17 == 1a¢ [ - - 1,280 - _ Yioowo,ov0 0 8.2 1 —- - H
e 5.1 2.8 14.19
—aab! Speiop 1-10-43 am = 32 176 3t 2000 152 AR .Y L, 750 B (w) 7h ro% U=
R.7E A 92,13 3B #2460 D.09 [FR T
MfF0eA, 9, Lotcondaud, Cwdar,
i/ aud Miners Gml0-34 == —= 9.} 16 3 10 B b 1 0 us 31 () 7.4 L 7L s
Canyon SEtiaia 0.8 2 G.a5 1,03 u.17 0o 0,00 1.45
RISLY R Dully Warden Loa-24-09 55 13 ~- 44 8 KT - 6 -- B2 L - - 5
Gpriong .4 2.0 [ L] har2
118/20W=13  Apring Crack Wi- 4=t —— —— - 33 Lh V- n- 140 o 8.2 L 0L &
{irah} Lalla 1,17 n.zo R3]
264 /0-1a Spring troek Uiw 0-RG -0 o= - 70 kH ] B -— KIS RO AL L -—- = &
: KT N %] L] B0l
25430 Well B-lf-tf == —-- 12 L& LK L) 110 12 L 6.4 2 1Rl u3 50 T 1 < U PR |
M1 0014 1,40 n.2% .40 0oy 1.0%
T YALLEY
EEFLSEN TS Well LU=30-04 == == = 17 — 158 - - - L4 430 4.2 T -— - A
* 1. 1,49 Fat LY 2.RA
20/67a112 Apring 10-22-bU o L0y -— 33 i) - 23 - po— - ME ary o B2 L -- - &
Loby 1,47 3,80 [ ] 4,12
2I4E7-N4p Spriog Lo=22-69 43 7 - EL) 28 - R - 10 - - 202 S10 0 8.2 L — - &
.94 $030 407 0,28 .74




¥oornotes to tablu M.

3. MLlligrouw pey Titer and millfequivalents per liter dre amlrle und e of meggure that are vircwally ldeotfcwl e parla per wlllion and cquivalont= pst
milliom, respaccively, tor all wulers having = spectfic conductance leis Chan ahost 1,000 micramang,  The meCTle dyaluw of mwesucwosnt dn receiving inersased
wse thyosghout Lhe lndted States because of 41t9 valux aw an intarnstional torm of scieutific vommunicatien. Thersfore, the V.46, Cevlogicsl Survey recently
bon wdupted the syprem tor reporting wll watsr-quality data. Waere valy wie nusher ir showr, 1t 16 milligroms per lile:.

2. Ealially harzard tc based oo speeillc eomloslance (4n micromhes) as tollows! (-750, low hasard [L; water sultahie Lue wlecmt #11 applications);
750-1,300, medivm (M: can be deirimental to sensicive eropas)s 1,500-2.000, high (1; can be decrimental tu sy crups); 3,000-7,500, very high (Vi alould bs
used oaly o Lolerant plastd on permsshle sailedy +7,500, unauitable (U}, Sedluncadeorption ratic (SAR) providus sn indicatdon of whac effecr an Lrrigatlau
wnter 511l have on woll-frainage charvacrcriatbus. SAR im caleulated as tollows, anlng willinquivalents per literi BSAR » Waf <(0w + Hg)/?. dadipm pazard,
Lest {LY, medivm (8), high (H), or vary high (V), 15 bascd oo wn saplrical relation beoween aalinity fwzard and endinm—adserprion retlu.  Bewidual wodinm
sirbonace (RSC): wafe (4}, @arainal (M), or unmnitable (U). The severwl [actors should b veed ao gencral fadleatuin unly, hecause the cultablilicy of a
unler for itrigaCivn alxe depands on elimace, Cype of woil, drainapge cheracteristlus. plent Cypw, wwl ammunt af water applicd., Those wid olbsr wupeete of
water yuality fer irrigatioa are dlwcusswd hy the National Techoical Advlacky Cummlioee (1353, p. 143-177), an¢ the U.5. Salinity Luharntory Stafy (L434)

4, Compuced ag The willuguivilenk-par=lirer differcnee berwecn the dulwrmined negative and positive iond: waxprunnnd wx sodivm (the concentracion of sodiuam
gencyully ix At least 10 tliw that of potassium). Cobpulubion a~sumes that copceatrabious of undulurmined negative lops--gspeclially nitsulw--srwe wmal |,

4. ALl carbonsts waloeg D mg/l,

4, Recidus oz evaporatbon ab 10570,
6. Hamples collected by Po K. Uennis, U,%. Ceol. Survey, Salt lukw City, ltsh, analyscs by Utah Statw Dept. Agriculture, Division of Chaalalry.
a. Spurillc eonductance mway Le cruduly wxtDoetud wsx 1.5 7 dissclved sollds.

b. Analyewd walue foc sodiwm ooly.
todium 34 mgfl, 1.43 me/1; potsssium 1.4 mgfl, 0.0% ou/l.

I

d. Computed sum, wlth hicarhomate expresgsed as carbonate.
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THE AVAILABLE GROUND-WATER SUEPLY

The available ground-water supply of the five valleys in the study area
consigts of two interrelated encitles: (1) the perennlal yield, or the
" maximum amount of natural discharge that economically and legally can be

salvaged over the long term by pumping; and (2) the transitional storage-
reserve (defined below).

Perennial Yield

In Pilot Creek anley, Great Salt Lake Desert, and Deep Creek Valley, mos t
of the ground-water evapotvanspiration and subsurface outflow could be salvaged
by properly located wells (table 7); however, water quality would be a limiting
factor for agricultural and domestic use in the Grear Salt Lake Desert. In
Antelope and Tippett Valleys, where subsurface cutflew 1s virtually the sole
means of discharge, the amount of salvable discharge is difficulc ro determine,
The possibility of salvaging all or part of the curflow by pumping is uncercain.
For the purpose of this reconnaissance it is assumed that the subsurface
geonydrologic contrels might permit salvage of about hali the outflow by partly

dewatering the valley-fill veservoir (rable 7). The estimated perennial yields
of the five valleys are as follows:

Estimated
Valley perennial yield
{acre—Teel)

Pilot Creek Valley 4,500
Great Salt Lake Desert 5,000
Mtelope Valley
Northern part 1,700
Southern part 800
Deep Creek Valley 2,000
Tippett Valley 3,500

In the Great Sale Lake Desert, water—level declines sufficient to eliminate
all pround-water evapotranspiration iIn Nevada would also reverse the natural
ground-water gradient and induce some underflow from Utab. Moveover, there is
also a possibility that some of the leakage from Antelope and Tippervt Valleya
to the Great Sali Lake Desert could be salvaged by pumping in the Nevada part
of the area or in Goshute Valley, Development. of the entlre perennial yield
in Deep Creek Valley by pumping may adversely effect sowe ol the Exlﬁtlng bene—
ficial evapotranspiration of ground-water or surfaze outflow to Utah,
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Transitional Storage Reserve

Transitional storage reserve has been defined by Worts (1967} as the
quantity of water in storage in a particular pgreound-water reserveir that can be
extracted and beneficially used during the transition period between nstural
equilibrium conditions and the new equilibriumm conditlons under the perennial
vield concept of ground-water development. In the arid enviromment of the Great
Basin, the transitional stoerage reserve of such a reservolr is the amount of
stored water available for wirhdrawal by pumping during the nonequilibrium period
of development, or period of lowering water levels. Therefeore, transitional
storage reserve is a specific part of the total ground-water resource that can be
taken from storage; it is water that iz available in addirion to the recharge.

Most pertinent is the fact that no ground-water source can be developed
without causing some storage depletion. The magnitude of the depletion varies
with the distance of development from any rechatge and discharge boundaries in
the ground-water system. Few desert valleys have well-defined recharge '
boundaries, such as live streams or lakes; many, however, have well-defined
discharge boundaries, such as areas of evapotransplration. ' ' |

To compure the transitions] storage reserve of the five valleys in the '
Teport area, several assumptions are made: (1) wells would be situated 'in,
near, and around the areas of natural discharge so that these natural losses
(subsurface outflow and evapotranspiration) could be reduced or stopped with a
minimm of water-level drawdown 1n pumped wells; (2) a perennial water level
50 feet below land surface would curtail virtually all evapotranspiratlon losses
from ground water; (3) over the long term, pumping would cause a moderately
uniform depletion of storage throughout wost of the wvalley fill; (4) the specific
vield of the valley fill is at least 10 percent: (5) the water levels are within
range of economlc pumping lift for the intended use; {(6) the development would
have little or no effect on adjacent aress; and (7) the water is of suitable
chemical quality for the iIntended use.

Table 9 presents the preliminary estimates of tramsitional storage reserve,
based on the above assumptions. TFor each of the five valleys, the estimated
storage reserve is the product of the area beneath which depletion can be expected
to ocecur, average thickness of the valley f111 te be dewatered, and specific yield.
The area is slightly less than the area c¢f alluvium on plate 1, to 2llow for any
pediments that may occur around the margina of the valleys., The estimated thick-
ness of 50 feet of sediments to be dewatered in Antelope and Tippett Valleys may
be low, possibly by as much as a factor of 10, =5 the exact amount of the valley-
f111 reservoir that would have to be dewatered to salvage a substantial part of
the outflow is not known, ' '
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Table 9,-—-Preliminary esbtimates ol transilionsl sterage reserve

[ALL quantities rounded]

Arvoca of Thickitess to Tranzirional
. depletion b dewalered Slorige Teserves
Val ley X . N
/ N (acres) {foot) (acre-font)
- (@8] (2) (LY = (2) =-0.10

Pilat Crock Vallav 116,000 50 550,000
Creat Salt Lake Desert 972 000 40 a 370,000
Antclope Va ,'I_-'I_E'},'

Northern part 72,000 50 ho360, 000

" Southern part 24,000 Cosp b 120,000

Deeop Gresck Valley . ) Eﬁ,ﬁﬁﬂ 50 125,000

Tippett Valley Hé, 000 50 b 430,000

1. Assumes a specific yiceld of 10 perceat.
a. Water may have significantly high dissolved-selids content.

b. HFetimate may be considerably in error, owing Lo unresolved hydrolegic
Factors, -



The manney in which tramsitional sto:iage reserve angwents the perennial

vield has been described by Worts (1967), and in its simplificd form is shown
by the following equaticn:

q - Transitional storage reserve : Perennial yield
t 2

in which Q is the pumping rate, in ascre—feet per year, and t is the time, in
years, to exhaust the transitional storage veserve. This basic equation, of
course, could be modified to allow for changing rates of stovage depletion and
zalvage of natural discharge. Tthe equaticn, however, is not valid for pumping
rates less than the peremnial yield.

Using the above equation and the estimares fer Pilot Creek Valley as an
example (transitional stocage reserve, 580,000 acre-feet; perennial yield,
4,500 acre-feet).and using a pumping tace (() egqual ro the perennial yield In
accordance with the general fntent =f Nevads water law, the time (t) to deplete
the transiticnal storage reserve is computed to be roughly 250 yesrs. At the
end of that time, the transitionsl storvsge reserve would be exhausted, subject
to the assumptlons previously described,

What is not shown by the exsmple is thar in the first year virtwally all
the punpage would be decived frow storage, and very little, if apy would be
derived from the salvage of natural discbarge. On the other hand, during the
laat year of the peried, nearly sll puupage would be dervived from salvage of |
natural discharge and virtually nene from the storsge reserve.

During the period of depletion, the ground=water f£low nef would be sub-
stantially modified., The esrimated recharge in Pilot Creek Valley of 4,500
acre—feet per year that criginaslly flowed from around the sides of the valley
to areas of matural dizcharge would wlvimately flew directly to pumping wells,

To meet the needs of an emergency or other special purpose requiring
ground-wat.er pumpage in cxcess of perennlal yield for specifiled perleds of
time, the transitional srorapge reserve could be depleted at a more rapid race
than in the example given. The above equartion ¢oan be used to compute the time
required to exhauar the sterage reserve [or any zelecred pumplong rate in excess
of the perennial vield. However, ance the travsicionsl storage reserve was
exhausted, the pumping rate should be redvced to the perennial yield as soon as
possible. Pumpage in excess of rhe perepnisl yield would resulc in an overdraft,
and pumping lifts would zooninue to Increase and stored water would continue to
be depleted until some undesired result oocurved.




SELECTED WELL DATA AND WELL LOGS

Selected well data are listed in table 10 and selected drillexs' logs of
wells are listed in table 11, Most of the well data and logs are from the
files of the Nevada State Engineer. Because of the sparxse development in the
area, these tables include most of the information available.
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Thick-

Material 1855

{feat)

Depth
(feet) _

"Think;_

Material,. s

{feet)

Depth
{featl)

35/68=24hc  Army test well no. 3

Clay, saond, gravel, .
boulders . C230
Sand-nnd:graveilto : e
1 inch . T 14
Sand, gravel, Eﬂulders;

and conglomerare - lab

- Clay,; yellow, tough, with

. interbedded gravel - 28
Sand and gravel, tight A%
37/69-1at Walter I, Brown
Dirt R A
Gravel and boulders ©o161
Criavel : ' 5

“Gravel, coarse; clay, -

and sand 77
Gravel, fine, and sandy

clay o 21
511t, sandy, and some

gravel . A

Gravel ‘ 45
Boulders R 25
Gravel, B ]

Gravel with sand - §
Boulders " 3
Gravel and bouldets 9
Clay, brown : 3

Séud, hard, and gravel 27

Sand, hard, and boulders 19

. Sand, hard, and gravel, 748

Sand, havd, with streaks
of soft sand . 33
Sand : : . S f

Sand, moderately hard - 10

Sand, mwedium hard, with .
streaks of pravel C1E
Sand and boulders 9

Limestone 3

- PLLOT CRETLK VALLEY

230

270

410

438
493

305
350
375
382
3940
393
4032
405
442
451
529

564

- a7
580.

G498

607

610

37/69-lee  Oscar Patton

Surface soll . . A

Clay and gravel S 11
Clay , T 2

Clay, sandy : : 4

Sand and boulders. - - 9
Sand, hard, with bonlders . 17
Sand and coarse aravel . - 22
Gravel, small, with sand

Cand clay S . 22
Clay and gravel T dq

.Clay, sandy, and gravel. . 34

Gravel, larse

Sand with streaks of clay -

Sand and beulders . :

Gaud, hhrd; fine gravel; .
Bbouldery L 58

Sandstone,- hard, with

houlders 1
Sand and houlders - 047
Hand and gpravel 24
Sand, wtroaks of - clay, and

gravel T 8-
Clay, sandy . 38

Sand with streaks of clay 86
Touldeors .. Bl 5

17/69~14da1  Dale Richens'

Clay, avay

Clay, yvellow, sandy - 27
Gravel and sand 11
Clay, vellow, sandy | 37

27/69-29hd Deae:eﬁ ﬂivéstqck

Gravel, comonted : 130
Gravel and light gray, - ’

o lay _ LD

Boulders ‘ Co 3
Gravel and clay : - 7
Bauldevs o h
Clay, gray, sandy, and

gpravel 129

—40-

Can

H

15
17
21
30
r’,?
£9

91

98

J132
141
176
209

267

KELE
390
L4

492
530
626
631

40

62

73
110

Co.

130

260
263
270
276

405
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33/6Q:jﬁg- Army test well no. 2

Sand and gravel, right 134

Graviel, cemeptad 4
Sand and gravel, tight C 2

Sand and gravel, comented. G0

Ssnd and gravel, tight,
and-cemented sand and
ﬁrnﬁbli ‘ : 32

Sand and-gravel, tight,

csome cemented gravel 33
Sand aund gravel, tipht, ‘
-lictle conglomerate 20
Sand and gravel, tight,
litele clay mix 20

Band and gravel, little
clay. ‘ .
Sand and gravel, tiglic,
gsome bouldéars :
Sdand and gravel, lictle

40

)

olay : 45

GCravel, cemanted, 0T

conglomerite 45
Gravel, comonted 10
Gravel, cemented, or

cconglonerate S8
Clay and swund gravel 7
Conglomarate or cemented

sand and gravel 3
Conglomerate 33
Clay, havrd, and small ©

rock 16
Clay; layers soapslone 28
Clay, soapstone or tale | 55

Conglomerate and some
rock ‘ 10
Sand and gravel, tight,
little clay 8§
Rock and little clay 17
Sand and gravel, tight;

little clay Y

Rock,. conglomerate, lictle
telay | ' Sl

Rock or conglomerate 27

Rock 9

CREAT

y

BT R T

rE

114

T1E.

320

150

390

420

448
415

418

451

a6 7

495

550
5640

568
585

610
647
b4b

SALT TAKE DUSHRT

Clay, hard, . and roclk;

struck sand and small
pravel; caving; ‘water o7

lock, hard, on bolbtom,

filled up again 27

Rock . S 38
Rock and clay . -
Roule ! © 50

Clay and rock I 10
Kook - R B

Rock, pink 3

Rock, dack, sod clay 10:
Kook, darle, haed .33

33/70-23h  Avmy tost well no.o

Topsoil, sandy clay RRE:
Sand and pravel, tight 8

Clay, sundy o

Clay and streaks of sand
and pravel ' 134

Sand, gravel to J dinches ™ 132

Sand, gravel boulders,

conglomeTste : . 155”
Linmestone, gray ' 147
Lime, klack, btough C32
Clay, hrown a8
Tadme, black ‘ 13
Lime , oray and vod, clay a9
Lime, black . 18
Lime, black, quacizite 6

‘Tdme, Black, aod clay 41

Note: Salt wator at 34 [eet.

L~

f -._
=. |

ki ’
weirth

i AECet)  (feetd

655
693
725
775
7185
790
93
805
B33

13
26
34

163
300

A
593
b25
(33
646
685
703
09
750

‘|l
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ANTETOPE VALLLEY
28/07-33b  Eavl Edgar

Jaud 6l

DAl arl b e e ——Dopl inued

B e LT ey

63

29/67-17¢  Lureau of Land Manapement

Clay, red, and broken

rock 1495
Gravel, sand, water .5
Clav, dark red, broken

stones 30

29/68-6¢  Lloyd Sorenson

Cluv, light gray 105
Clay, bluc 35
Clay, black, suandy 20
Clay, light grav L3

TLPPELT VALLEY

195
200

2130

105
140
160
174

22/67-3¢  Bureau of Land Managewent

Gravel, comented 295
Sand and gravel a5

245
350

25/648=26b  Burcau of Land Mauagement

Clay and gravel 443

wiy]

448
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LIST QF PREVIOUSLY PUBLISHED REDORLES

(See fig. 1)

Report Valley or area Report Valley or area
no. 0 .
1 Newark {(our of print) 36 Lldorado, Plute, and Colorado
2 Pine (out of prinm) River (out of print)
3 Long (out of priot) 37 Grass (near Austin) and Carico
4 Pine Forest (out of print) Lake {out of print)
5 Imlay area (out of print) 33 Het Creek, Little Swoky, and
6 Diamond (out of print) Little IFish Lake (out of
7 Desert (out of print) print)
8 Independence 39 iHagle {(Urusby County)
9 Gabbs (out of print) 43 walker Lake and Rawhide Flats
10 Sarcobatus and Oasls {out of print) &1 Washoe
11 Hualapai ¥lat 42  Sreptoe
12 Ralston and Stone Cabin 43 Honey Lake, Warm Springs,
13 Cave Newpemb Lake, Cold Spring,
14 Amargosa Desert, Mercury, Rock, bry, Lemmon, Eed Rock, Spanish
Fortyuile Canyen, Crater Flat, Springs, bedell Flat, Sun, and
and Oasis (out of prinn) Antelope oo
15 Sage Hen, Guano, Swan Lake, 44 Smoke Creek Desert, San Emidio
Massacre Lake, TLong, Macy Flat, Desert, Pilgrim Flat, Tainters
Coleman, Mosquito, Warner., and Flat, Skedaddle Creek, Dry
Surprise {near Sand Pass), and Sano
16 Dry Lake and Delamar 45 Clayton, Stonewall Flar, Alkaldi
17 Duck Lake Spring, Ovilental Wash, Lida,
18 Garden and Coal and Geapevine Canyon
19 Middle Reese and Antelope 46 Mesgquite, [vanpab, .Jean:Lake,
20 Black Rock Desert, Granite and Hidden
Basin, High Rock Lake, Mud 47 lhousand Springs and Grouse Creek
Meadow, and Summlt Lake 48 Tittle Owyhee River, South Fork
21 Pahranagat and Pabroc Owyhee River, Independence,
22 Pueblo, Continental Lake, Virgin, Owyhee River, Brumeav River,
' and Gridley Lake Jarbidge Riwver, Salmon Falls
23 Dixie, Stingaree, Falcview, Creek, and Goose Creek C
Pleasanr, Fastgare, Jevsey, 49  Butte
and Cowkick 30 Lower Mcaps, Black Mountains,
24  Lake Gamet, lidden, California
2L Coyote Spring, Kane Springs, and Wazlb, Gold Rutte, and Greasewood
Muddy River Springs 51 Vitgin River, Tule Desert, -and
26 Edwards Creeck Escalante besert _ .
27 Lower Meadow, Patterson, Spring 52 Columbus, Rhodes, Teels, Adobe,
{(near Panaca), Rose, Panaca, Alkali, Garfield Flat, Huntoon,
Eagle, Clover, and Dxy Mono, Monte Eristo, Queen,
28 Smith Creek and lone Soda Spring
29 Grass (near Winnemucca) 53 Antelope, Eost Walker area
30 Monitor, Antelope, Kobeh, and 54 Cacrug ¥lat, Gold Flac, Kawich,
Srevens Basin (out of print) Yucca V'lat, Frenchman Flat,
31 “Upper Regese. Papoose Lake, Groom Lake,
32 Lovelock Tikapoo, Three Lske, Indtan
33 SBpring (mear Ely; our of print) Springs, Las Vegas, Buckboard
34 Snake, Hamlin, Antelope, Mesa, Mercury, Rock, Jackass
Pleasant, and Yerguson Desert Flat, Crarer llat
35 South Fork, Huntington, and 55 Grasnirte Springs, Kumiva, [ireball,

Dixie Creek-Tenmile Creek
(out of print)

-

Bradvs Hot Springs Area
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Nl D AL
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14 30° il LR
i Y Blye ,;,M‘. The Pilot Creek Valley area covers about 1,780 square miles. It
., / a5 -
40°30' A Pl Big Salt | 6d L consists of five sparsely populated valleys in eastern Nevada. The
— { Springs. |\ 4250
= % valleys are bordered by mountains composed in part of sequences of
T :
Mol s D ¢
BND E @ 20a carbonate sedimentary rocks which may transmit significant interbasin
il Little Salt
ot 8 \ Springs Elow where hydraulic gradients are present. Runoff is generally low
< (@] 13
(=
5564 which suggests that much of the estimated ground-water recharpe occurs
in the mountains.

W %\ Ranching and mining are the principal industries. Irrigation is
limited to about 160 acres of hay in Pilot Creek Valley, about 800 acres
of meadow along Spring Creek in Deep Creek Valley, and about 40 acres

o
T { of hay and pasture in Tippett Valley. Samples of well, stream, and
29 ;)
N i spring waters from Antelope Valley, Tippett Valley, Deep Creek Valley,
and the northern part of Pilot Creek Valley were generally suitable for
f irrigation and domestic use, but samples from the southern part of Pilot
& Creek Valley and from Great Salt Lake Desert were highly mineralized.

The tabulation below summarizes most of the estimated hydrologic

quantities for the area.

i [All water quantities are average annual volumes,
w3 i} in acre-feet per year, except where noted]

— 4015

Pilot ngif Antelope Velley Deep
Creek Lake northern southern Creek Tippett
Ltem Valley Desert part part Valley Valley
) it Area (square miles)--=-=————e——eu a 326 507 270 125 208 345
. Minimum altitude of valley floor
{feet) === 4,300 4,250 5,600 5,750 5,450 5,700
Surficlal drainage======—=-—c-e=- To Great To Utah To To To Utah None
Salt part Goshute northern part
Lake Great Valley Antelope Deep
b Desert  Salt Valley Creek
Lake Valley
Desert
Subsurface drainage-—--——====—=u- do. do. To Great To Great do. To Great
Salt Salt Salt
Lale Lake Lake
Desert Desert Desert
Inilow from outside the area—---- From T'rom From None None None
Goshute Goshute Goshute
/ Valley Valley  Valley
. . HYDROLOGLC ESTIMATES
s, Precipltation==—————c—memmeeaa 130,000 200,000 120,000 58,000 86,000 160,000
Tunof £ 740 1,300 200 40 5,000 560
lecharge from precipitation---- 2,400 4,800 3,200 1,500 2,200 6,900
taog Inter=valley leakage
Inflow from Goshute Valley--- 1,000 1,000 300 - — -
Outflow to the Great Salt
Lake Deser l=——==——emommmaan 300 - 3,400 1,500 - 5,000
ps Outflow to Spring Valley----- - - e e = 2,000
e Ej Evapotranspiration of ground
-l water==- 4,600 4,700 100 e 1,500 =
= THAEEE ot e e Al s i e == 5 413000 m ~~ 700 i
Reconnaissance value of ground-
water inflow and outflow----- 4,500 5,000 3,500 1,500 2,000 7,000
E Perennial yield=-—==—emmmcaaua— 4,500 5,000 1,700 800 2,000 3,500
i _;t(Uv Hi cansitional scorage resenval/—ﬁso,OGO 370,000 560,000 120,000 125,000 430,060
. ) a. Nevada part only.

o 40°00° b. Includes about' 10,000 acre-feet of inter-valley leakage which may flow beneath
the Nevada part Great Salt Lake Desert to Utah.

40°00"

DEEP

P '[ K\ 3
| GOSHUTE INDIAN
;urF?‘;ESERV.I’AT!GN \¢ .:. 5: \

045" agnes’

White Pine County geology adapted from
Hose and Blake (1970), remaining geology
and hydrology by J. R. Harrill {1969)
Cartography by C.Bosch

Base from Army Map service 1: 250,000 —
Wells (1961), Elko(1962) and Ely (1954)

R 67 E 114°15"

PLATE 1.— HYDROLOGIC MAP OF THE PILOT CREEK VALLEY AREA,ELKO AND WHITE PINE COUNTIES, NEVADA





