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GROUND-WATER RECONNAISSANCE OF WINNEMUCCA
LAKE VALLEY, PERSHING AND WASHOE COUNTIES,
NEVADA ‘

By C. P, Zoxnga

ABSTRACT

Winnemuces - Lake Valley is an intermontane valley in western Nevada.
The valley trends north-and is bordered on the eéast by the Nightingale Moun~
taing and the Selénite Range and on fhe west by the Lake Range. The
mountaing were uplifted and tilted eastward as a result of faulting along their
west gides, ) i

Material eroded from the mountaing hag necumulated in the valley. In
the northern part of the valley older alluvivm of Quaternary age is exposed
in alluvial fans—Ilgrge ones at the base of the Helenite Range and small ones
at the base of the Lake Range, ¥lsewhere in the valley the material of the
piedmont slopes has been reworked by currents and waves of Lake Lahontan
inte besch terraces and gravel spits. Younger sediments deposited in Win-
nemucea’ Take overlié the sediments of Lake Labontan downslope from the
base of the piedmont. :

Winnemuces Lake was dry about 1840, began to fill shortly thereafter, and
then contained water until-about 1945, In 1882 the lake had a maximum depth
of 87 feet.. Hxposed sédiments deposited in Winnemucca Lake consist largely
of clay and silt, except at the south end of the valley, where ¢oarse sand and
gravel mantle the surface.

The sediments of Winnemucca Lake are generally nearly impermedable. On
the other hand, the coarsegrained sediments of the Lake Lahontan shore
features may transmit water readily, if they occur within the zone of satura-
tion. The older alluvium exposed in fansg at the north end of the valley may
yield moderate quantities of water to wells under favorable conditions, but
the depth to ground water probably isgreater than 100 feet.

Ground water in the valley is recharged mainly from precipitation that rong
off from the bordering ‘mountain ravges. Lesger amounts of recharge are
received by ground-water inflow through a gap-at the south end of the valley,
and from precipitation on the valley floor.

Ground water I digcharged by direct evaporation from the large mud flat
that occuples most of the valley floor, by springs, and by transpiration by
phrestophytes. From crude esfimates of the aversge ‘annual recharge and
digeharge it is concluded that the ground-water supply of the valley is about
5,000 to 10,000 acre-feet per year, :

Ground water beneath the valley Hoor is highly mineralized.  Hven though
wells drilled into the material underlying the piedmont slopes may tap water

-1
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of good chemical quality, large withdrawalg from such wells on- a long-term
basis may reverse the hydraulic gradient and cause water of poor chemical
quality to move from the central part of the valley to the pumped wells.

INTRODUCTION
PURPOSE AND SCOPE OF THE INVESTIGATION

The investigation of ground-water conditions in Winnemucea Lake
Vallev is part of the cooperative program of the U.S. Geological
Survey and the Nevada Department of Conservation and Natural
Resources for evaluating the ground-water resources of the State.

The purposes of the present study are: (a) to determine the sources
of recharge, the occurrence and movement, and the areas of discharge
of ground water, (b) to estimate the average annual recharge to the
ground-water reservoir, (¢) to determine the chemical quality of the
ground water, and (d) to determine the more favorable areas for the
development of ground-water supplies. Because the piezometric sur-
face is less than 5 feet below the land surface in much of the central—
or low-lying—part of the area, direct evaporation from the capillary
fringe is an important part of the ground-water discharge, Conse-
quently, much of the field work was directed toward obtaining data
that would permit the construction of a detailed map showing the
depths to the water table. For this purpose about 60 wells were
either augered or dug or piezometer tubes were driven. The field
work was done during June, July, and August 1959, G. Davis, G.
Frazier, and C, Tobey, nearby residents, were employed for several
weeks to assist with the field work,

The investigation was made by the Ground Wa,ter Branch, US
Geological Survey, under the supervision of O, J. Loeltz, district
engineer in charge of ground-water studies in Nevada. ‘

LOCATION AND EXTENT OF THE AREA

Winnemucea Lake Valley is in west-central Nevada in Pershing
and Washoe Counties (fig. 1). The valley, which trends north, is
bordered by the Lake Range on the west and by the Nightingale
Mountains and Selenite Range on the east. (Seefig.2)

The valley is about 85 miles long and averages 12 miles wide.
The area underlain by alluvium, lake deposits, and sand dunes is
sbout 165 square miles,

Access to the valley is by Nevada Highway 34, & paved road
along the west side of the valley. A gravel and dirt road follows
a route along the east side of the valley

The western part of the valley is within the Pyramid Lake Indian
Reservation; the eastern part, within the Winnemucea Migratory
Bird 'Refuge There are no cmmnumtms in the va&ley and only one
family lives there.
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The nearest towns are Nizon, 5 miles south of the valley, and
Empire and Gerlach, 10 and 15 miles, respectively, north of the
valley. The three communities have a combined population of only
8 few hundred people. Nixon, within the Pyramid Lake Indian
Reservation, is a community of small farms. Empire is a mining
community most of whose inhabitants work for the U.S. Gypsum
Company. Gerlach is on the Western Pacific Railroad, and many
of its residents are employed by the railroad.

PREVIOUS INVESTIGATIONS

A reconnaissance of Winnemucca Lake Valley was first made by
members of the Fortieth Parallel Survey in 1867 (King, 1878).

Russell (1885) made a more thorough study of the area, His
studies show that Winnemucca Lake Valley was once occupied by
an arm of Lake Lahontan whose shore features and sediments are
still plainly evident.

Hardman and Venstrom (1941) reviewed the late history of Winne-
mucea Lake, seeking to determine the probable causes of the changes
in the level and volume of the lake,

CLIMATE

Long-term precipitation and temperature records are available for
the U.S, Weather Bureau stations at Empire, 10 miles north of the
valley, and at Sand Pass, 25 miles west of the north end of the
valley. The normal monthly and annual precipitation and tempera-
turs at each station are given below.. Both stations are at elevations
comparable to that of the floor of Winnemucea Lake Valley—about
8,800 feet above sea level. Probably the climate at these stations
is typical of the valley. ‘

Normal monthly and enwual precipitetion ot Empire, Washoe County, Nev.
(From records of U8, Weather Bureau; length of record, 43 years through
1957)

Month Precipitation Month Precipltation
(Inchies) (Inchies)
January. . oaiieooaoo 0.62 || Augusbe. ool 013
February oo oo - .88 || Beptember. .. ociian .25
Mareh . o0 o i 45 )] October.. .o oo o .. 45
April .. L35l Noverber.. oo oeeio. .48
MaY e i 86 || December..o.ooualion. .65
June_._..... i i .46 ‘ e i
Julye ol 17 Annual. oineenin oo B 25
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Normal wionthly and annial precipilation ot Sond FPuss, Washoe County, Nev.
{(From vecords of U.8. Weuather Burewi; length of recovrd, 43 years through

1958)
Month Precipitation Month FPrecipitation
nches) (iniches)
January s iiiiio el e .. .01 ugush Lo e S e 007
February cocooieivnwiin L 80 || Beptember._Loooliloig 19
Marehn, - cvmeormnaaoas VB3 Octoberoooioa ot - 46
Aprilo oo ool 47 I November il ool L 61
May. i A0 December.coooaian Lo 1025
Jume ... PR S 49 i
TULY e o 18 Annuale s oeciing 6,63

Normal monthly and annual temperature at Bwmpive, Wazhoe Uounty, Nev.
{From records of U.8. Weather Bureau: length -of record, 41 yeors through

1956)
Month Temperature Maonth Temperature
cm (48 ]
LV o 283 | Augusto ool oo 73.1
Febrosry. ool oivdl 34.8 - Beptember.iiooiiiiay 63. 9
Marehin. conwosioniiio 422 | Oetober. oo iniioies 52,1
Aprilo o ool 50.0 || November.. oooo oiais 39. 7
U £ T RS I 58 0 1| December ool ooy 314
N £ O SR 66. 1 e
JUY csiiintm e cm e i 75.5 Ammualocoiio e 513

Normal-monthly and annuael femperature af Sond Fass, Washoe County, New.

(Frrom records of U8, Weather Bu
195%7)

caw s length of record, 38 years through

Month Tfsmygmxmm Month ‘Tamgeratum
Cmn ()
RER T E S S SO T 2008 | Augusboooiiiiie i iuig 72.0
Februry wow el oo 36,0 || Beptember.. Jool il 63.6
Marehe cooiiioenain 430 [ Oetoberouoo.Loioiianal oBE0
Aprilooiuiiiniiiinin 5005 | November o oo i aiiy 40.3
MAY il e i 58:4 I Deceniberculiooiiiews 326
JUnEL i e S i 659 i
JUIY e i e 745 Annualio oo 51.6

The annual precipitation recorded at Sand Pass is 6.53 inches, and

at Empire, 5.25 inches. Most of

winter months, largely as snow.

may last for several weeks, or mor
584624612

the precipitation occurs during the
At higher elevations the snow cover
iths:  Precipitation during the sum-
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mer months is very slight. During August, the driest month, the
normal amount of precipitation recorded at Sand Pass is only 0.07
inch, and at Empire, only 0.18 inch. According to local residents,
much of the summer precipitation in Winnemueca Lake Valley occurs
during cloudbursts, chiefly along the east side of the valley.

Although no data are available concerning the rate of evaporation
in ' Winnemucea Lake Valley, the rate is pr obah]y comparable to that
at Lahontan Reservoir, 50 miles to the southeast. The 1U.S. Bureau of
Reclamation estimates that the average annual evaporation from the
surface of Lahontan Reservoir is about 54 inches.

The normal annual temperature is 51.6° F at Sand Pass and 51.3°
F at Empire. 'The lowest normal monthly temperatures are recorded
in January (29.8° F at Sand Pass and 28.3° F at Empire) ; the highest
in July (74.5° F at Sand Pass and 75.5° F at Empire). Tempera-
tures of 100° F or higher are common in the summer months, but
in the winter the temperature may drop below 0° F, although such
low temperatures ordinarily are recorded only a few days each year.
Daily fluctuations in temperature are as much as 50° F during the
summer, but more commonly range from 30° to 40° F.  The daily
ﬂuetuatmm generally range from about 20° to 30° F during the

winter.
LANDFORBMSES AND DRAINAGE

The north-trending ranges at the east and west sides of Winnemueca
Lake Valley are fault-block mountains which rise more than 4,000
feet' above the valley floor to altitudes of 8,000 feet. ~Tach range has
been faulted on its west side and tilted to the east. The steep west-
ern slope of the Nightingale Mountains is cut by V-shaped canyons
separated by sharp-crested spurs that end abruptly in steep, triangu-
Jar facets.  The facets probably vepresent a fault trace that has been
only slightly subdued by erosion.

The gentler dip slope of the Lake Range, which borders the west
side of the valley, is in marked contrast to the steep western face of
the Nightingale Mountains and the Selenite Range.

The alluvial or piedmont slopes that border the ranges have average
gradients of about 100 feet per mile. The slopes consist of rubble
that has been eroded from the mountain ranges and deposited at their
base by streams. At the extreme north end of the valley, the rubble
forms alluvial fans—Ilarge ones at the base of the high Selenite Range,
and small ones at the base of the low-lying Lake Range. The pied-
mont slope of the Selenite Range is an apron of coalescing alluvial
fans which extends outward about 2 miles from the base of the range.
The smaller fans at the base of the Lake Range extend cutward less
than 1 mile. The alluvial fans are traversed by ephemeral streams
that are dissecting them, probably as a result of the lowering of the
base level of the streams following the dessication of Lake Lahontan,
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or because of downeutting of the
of the fans,

Elsewhere in the valley the 1
been reworked by waves and currents of Lake Lahontan of Pleistocene
age, which hag resulted in the formation of numerous beach terraces
and spits. The spits are especially well developed on the west side
of the valley, where their average length is about 1 mile. Domes
and pinnacles of tufa are common on the piedmont slopes.

The edge of the valley floor is marked by an abrupt decrease in
gradient of the alluvial slopes. The more gently sloping valley floor,
which was the bed of Winnemucea Lake before the lake dried up in
1945, is o nearly featureless area, completely devoid of vegetation ex-
cept for a few small areas of greasewood, saltbush, and saltgrass. Most
of the surface is covered by a thin crust of salt or by a white efflores-
cence. Thereisa discontinuous balt of sand dunes along the east; north,
and south sides of the valley floor. ‘

A channel in-the gap at the s

consolidated rocks above the apexes

aterial of the piedmont slopes has

uth end of the valley -(south of the

ares shown on fig. 2) formerly di

Pyramid Lake into the valley, bu
water and some groundwater efflu

There are no-perennial strean
stream courses carry water only

scharged water that overflowed from

b now it carries only excess irrigation

ent from the Nixon area.

s in the valley. The normally dry
during and for a short time after

storms.

HISTORICAL FLUCTUATIONS IN THE LEVEL OF
WINNEMUCCA LAKE

Pyramid Lake, west of Winnemucca Lake Valley, and Winnemucea
Lalke both received most of their water supply from the Truckee River,
which bifurcated at a point about 4 miles southwest of Winnemucca
Lake Valley, The main stem of the Truckee flowed, and still flows,
into Pyramid Lake. A narrow channel, known as Mud Lake Slough,
carried the overflow of Pyramid Lake into Winnemucca Lake,

Hardman and Venstrom (1941) summarize the changes in the lake
levels since the middle of the last century. Winnemucea Lake was
dry or nearly dry in 1840 and remained relatively low until about 1860,
The volume of water in the lake increased rapidly from 1862 to 1871
and decreased slightly from 1882 to 1889, In 1882 the lake had a
maximum depth of 87 feet. The 1889-90 period was very wet and the
lake level rose sharply. The climate continued to be moist until about
1917, and consequently the level of the lake was high. The level de-
clined after 1917 and, according to local residents, the lake became
dry in 1945 and has remained dry to date.

Owing to large upstream withdrawals of water from the Truckee
River, even the level of Pyramid Lake is declining rapidly. Its level
is now about 40 feet below Mud Lake Slough.
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GEOLOGIC POEMATIONS AND THEIR WATER-BEARING
CHARACTER

FORMATIONS OF TERTIARY AGE AND OLDER

The consolidated rocks of the bordering mountain ranges consist
of voleanie rocks of Tertiary age and older igneous, sedimentary, and
metamorphic rocks, In general, these consolidated rocks probably do
not, transmit appreciable quantities of water. A well in consolidated
rocks ordinarily will yield water in significant quantities only if it
penetrates fracture zones, open joints or bedding planes, or porous
zones, such as may occur between lava flows,

OLDER ALLUVIUM

Older alluvium of Quaternary pre-Lake Liahontan age is exposed
at the north end of the valley above an elevation of approximately
4,400 feet, and extends northward to the drainage divide between
Winnemucea Lake Valley and the valley to the north. The alluvium
oceurs as large coalescing fans at the base of the Selenite Range and
as smaller ones at the base of the Lake Range, Only a dry drfunawe
channel separates the opposing fans. The exposed sediments, Whl(‘h
are poorly sorted, range in size from clay to boulders several feet
in dismeter,

The water-bearing character of the older alluvium varies widely, de-
pending on the conditions existing at a particular site at the time the
alluvium was deposited. T.arge perennial streams deposit material
that is better sorted than that depe&ued by ephemeral streams.  Char-
acteristically, alluvial fans contain the coarsest, most angular, and
most poorly sorted material at the apexes.  Material at the toe of a
fan is generally less angular and better sorted, and as a rule the aver-
age size of the rock fragments iz smaller. This w'lafmns}np between
grain size and sorting and distance from the source area is only a
general one, because of the nature of the streams that deposit the fan
material. During periods of high runoff, a stream may deposit large
boulders at the toe of the fan, and a few days later the stream may
be so small that it can Lmnspmt only the finest rock particles, This
produces a characteristic irregularity in the nature and w mer bearing
property of alluvial-fan deposits.

Alluvian of pre-Lake Lahontan age is undoubtedly buried beneath
younger deposits throughout most of the valley. - Its depth of burial
is probably several hundred feet at the center of the valley, but it may
be considerably less beneath the piedmont.

DEPOSITE OF LAXE LAHONTAN

Deposits of Lake Lahontan are exposed in a continuous band
around the more recent sediments that occupy the central part of
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the valley,  The exposures consist
deposits, such as beaches, bars, a

gravel are exposed in the sides o

0¥ WINNEMUCCA vAanrey  C-0

Iargely of shoreline and near-shore
1d spits. Bedded clay, sand, and
f the canyon through which Mud

Lake Slough enters the valley. Tufa occurs in isolated domes and
pinnacles that range from less than a foot to a few tens of feet
in height, and as & coating on rock outecrops. Numerous fragments
of tufa, ranging in size from & fraction of an inch to somewhat more
than 1 foot in diameter, oceur throughout the area.

The surficial and near-surface w"md and gravel deposits are gen-
erally unconsolidated, but locally they are cemented to form con-
glomerate or breceia. In most of the exposures the sand and gravel
appear to be well sorted and the individual grains are fairly well
rounded.

The character of the Lake Lahontan sediments beneath the more
recent sediments of Winnemuces Lake ig not known, but it is almost
certain that they are largely fine grained and probably would not
vield water freely to wells.

The sand and gravel deposits that fringe the valley probably
are highly permeable and, if they occur below the zone of satura-
tion, may yield water freely to wells. However, the maximum thick-
ness of these coarse-grained deposits may be only a few tens of feet.

SEDIMENTE OF POST-LAKE LAHONTAN AGE

Sediments of post-Lake Lahontan age include those deposited in
Winnemuceca Lake, dune sand, and small alluvial-fan deposits.

The sediments deposited in Winnemucca Lake underlie most of the
valley floor. These sediments were explored to a depth of only a
few feet. In general, the surficial material of about the southern tenth
of the valley floor consists largely of coarse sand and gravel. North-
ward it grades to fine sand, silt, and finally, clay. The coarse-
grained deposits are generally less than 8 or 4 feet thick and are
underlain by at least 2 feet of interbedded clay, silt, and sand. It is
possible that more sand and gravel beds are present at depth.

Most of the surficial uﬁdlﬁlf?l’li‘% of Winnemuces Lake consist of
clay and silt, covered by a thin crust of salt or a white efflorescence.
The clay and silt normally are brown near the surface, but the color
is green or greenish-blue a few inches above the water table. At about

the level of the water table the c¢ls
strong odor of hydrogen sulfide.
silt with the zone of saturation is
valley. floor.

v and silt are jet black and have a
The association of black clay and
general throughout the area of the

Locally, the clay is interbedded with thin hard layers of coarse-

grained, cemented material, and
flat, with beds of coarser materis

near the periphery of the mud
1 and a few thin beds that consist

almost entirely of shells of ostracodes.
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The permeability of the upper few feet of sediments is extremely
low. In many areas water entering the shallow wells that were
constructed during the investigation did not attain a static level until
several hours after the well was completed. This was true even for
wells in the southern part of the valley, except where sand or gravel
were in the zone of saturation.

The dune sand throughout much of the area is very permeable, but
the sand is above the zone of ground-water saturation. Perched
water may occur near the base of the sand for a brief period following
a rain or snow melt but no perennial supplies can be obtained from
the dune sand.

Similarly, the small alluvial-fan deposits and talus are above the
zone of saturation and contain no permanent ground-water supplies.

GROUND WATER
OCCURRENCE AND MOVEMENT

Ground water occurs both in the consolidated rocks of the mountain
ranges and in the unconsolidated and consolidated rocks that occupy
the intermontane basin. Ground water in the mountain ranges
normally occurs in appreciable quantities only in joints and fractures
or in relatively uncommon porous beds. In contrast the unconsoli-
dated rocks of the valley fill are saturated with water almost to the
level of the valley floor,

The depth to water beneath the valley fill is greatest near the
mountains, where it may be more than 100 feet, and least in the
central part of the valley where beneath several thousand acres it is
only a fraction of a foot, and locally the water table intersects the land
surface.

The slope of the water table is away from areas of ground-water
recharge toward areas of discharge; that is, from the edge of the
valley toward the central part. The gradient of the water table
roughly parallels the slope of the former bed of Winnemucea Lake.
Ground water moving toward the center of the valley from the north
and south has a gradient of about 10 feet per mile. In the area where
Winnemucca Lake was narrowest, about midway between the north
and south ends of the valley, ground water moves toward the center
of the valley from the east and west at a hydraulic gradient of more
than 20 feet per mile,

RECHARGE

Nearly all the ground-water recharge to the valley originates as
precipitation on the mountain ranges within the drainage basin.
Additional minor sources of mehwrrc are-precipitation on the gedi-
ments of the valley fill and surface fmd subsurface inflow from Mud
Lake Slough.
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PRECIFITATION ON THE MOUNTAIN RANGES

A map compiled by Hardman (1986) shows approximately the
precipitation zones, in Nevada, estimated mainly on the basig of
elevation, type of vegetative cover, and data from precipitation sta-
tions. In general, the valley floors are in the zones that receive the
least precipitation and the higher mountains are in the zones that
receive the greatest amounts. Hardman shows that the floor of
Winnemucca Lake Valley and the piedmont slopes are in the 5- to
8-inch precipitation zone, the lower elevations of the mountain ranges
are in the 8- to 12-inch zone, and the intermediate and highest eleva-
tions of the Lake Range and Nightingale Mourntains are in the 12-
to 15-inch zone. The precipitation is greater only on the highest
parts of the Selenite Range, where the average annual amount is 15
to 20 inches. The total average annual precipitation in each zone
is equal to the average annual precipitation in that zone multiplied
by the area of the zone. On this basis, the total average annual
precipitation in the mountains within the drainage divide is estimated
at about 50,000 acre-feet in the 8- to 12-inch zone, 88,000 acre-feet
in the 12- to 15-inch zone, and 2,000 acre-feet in the 15- to 90-inch
zone, or a total of about 90,000 acre-feet. DBecause the precipitation
map is only approximate and in detail may have large inaccuracies,
the estimate of 90,000 acre-feet that is based on the map may likewise
be inaccurate.

Only a small part of the total precipitation on the mountain ranges
reaches stream courses. Most of the moisture returns to the atmos-
phere almost immediately through evaporation, or enters the zone
of soil moisture and subsequently is transpired or evaporated. A
study of the relationship between precipitation and runoff in the
Martin Creek drainage area of Paradise Valley (Loeltz, Phoenix,
and Bobinson, 1949, p. 35), about 100 miles northeast of Winnemupea
Lake Valley, indicated that the yearly evapotranspiration require-
ment in the Martin Creek drainage area is about 9 inches of precipita-
tion, Assuming that the yearly evapotranspiration requirement in
Winnemucea Lake Valley is the same, the average amount available
for runoff is equul to the amount by which the average precipitation
exceeds 9 inches. From these assumptions the average annual runoff
is estimated to be 18,000 acre-feet,

A study of the relationship between runoff and recharge to the
ground-water reservoir in Paradise Valley (Loeltz, Phoenix, and
Robinson) indicates that about 40 percent of the runoff in that avea
ultimately recharges the ground-water reservoir.

The opportunity for infiltration of runoff into the valley Al
may be greater in Winnemucea Lake Valley than in Paradise Valley
because most of the streams in the former area traverse the coarse-
grained well-sorted Lake Lahontan sediments that underlie much of
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the pledmont slope. Therefore, the average annual recharge from
precipitation and runoff is estimated to be at least 40 percent of the
estimated average annual runoff of 19,000 acre-feet, or about 8,000
acre-feet.

PRECIPITATION ON THE VALLEY FLOOR AND PIEDMONT SLOPES

Direct precipitation on the valley floor and piedmont slopes is &
to 8 inches per year. Ordinarily, this is not enough to satisfy evapo-
transpiration requirements, and little, if any, of the precipitation in-
filtrates into the ground-water reservoir. But in areas that are
mantled with highly porous material and that have only a sparse
covering of vegetation, a high percentage of the precipitation may
recharge the ground-water veservoir, There are several such favor-
able areas in the valley: the extensive area of sand dunes; the un-
cemented sand and gravel deposits at the south end of the former
bed of Winnemucca Lake; and the numerous spits, beaches, and bars.
Direct precipitation on these areas may contribute several hundred
acre-feet of recharge annually. In addition, a small amount of re-
charge probably takes place where the water table is only a frimmn
of a foat beneath the valley floor.

INFLOW FROM MUD LAKE SLOUGH

Mud Lake Slough carries some of the excess irrigation water from
the Nixon area and also may carry effluent ground water into the
south end of Winnemucea Lake Valley. Much, if not all, of the
water is transpired by cottonwood trees that grow along {ha slough.
Water in the slough flows at an average rate of only a few gallons
per minute at the south end of the gap which separates Wmnemueca
Lake Valley and the valley occupied by Pyramid Lake. The rate
of flow is governed largely by the amount of excess irrigation water
that enters the slough. During the nongrowmﬂ’ geason, the flow is
only 5 to 10 gallons per minute; during the growing season it is about
100 gallons per minute. Normally there is no water in the slough
at the north end of the gap, although there may be some under ﬂow

The amount of recharge from this source is not known but probably
isno more than a féw hundred acre-feet per year.

DISCHARGE
Ground water is discharged from the valley by direct evaporation
from the water table and from the capillary fringe, by transpiration
of plants, and by springs.

BEVAPORATION FROM THE WATER TABLE AND FPROM THE
CAPILLARY ¥FRINGE

Direct evaporation from the water table and from the capillary
fringe above it takes place in a large area of the former bed of Win-
nemuces, Lake. Because the arvea is large and the amount of ground

s
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water evaporated is correspondingly large, a detailed map showing
the depth to the water table was prepared. (See fig. 2.) The map
is based largely on data obtained by digging or boring about 60 wells,
but also in part on the appearance of the land surface.

The depth to water is greater than 5 feet in the southern and
northern parts and along the eastern side of the former lake bed.
Generally, the depth to water is progressively less toward the cen-
tral part of the avea. Locally, differences in depth fo water in the
northeastern part of the mud flat are clearly due to irregularities
in the land surface, but they may also result from a change in the
gradient of the water table,

A layer of salt on the land surface, such as exists in the mud flat
of Winnemuces Lake Valley, lowers the rate of evaporation from

the capillary fringe. Besides, ss
the granuvlar structure of the so
impeding the upward capillary 1
son (written communication, 1959
determine therate of evaporation
saline mud. One experiment was
in Death Valley, Calif. Thedata

It in the soil tends to break down
1 and make it less permeable thus
movement of water. T. W, Robin-
). describes two experiments made to
from the capillary fringe in areas of
made near Ogden, Utah; the other
obtained from the experiments wers

inconclusive, but they suggest that the rate of evaporation from the

capillary fringe in saline muds is
evaporation of ground water from

very small compared to the rate of
nonsaline soils.

AREA IN WHICH THE DEFTH T0 THE WATER TABLE I8 MORE THAN 6 FEET

The depth to water is more than 5 feet and generally less than

10 feet below the land surface at the north and south ends of the
valley and ‘along most of the eastern edge of the mud flat. The
surficial material at the south end of the valley consists largely
of a layer of coarse gravel and sand ranging from o few nches to'a
fow feet in thickness, The capillary fringe deés not rise to the
surface, hence evaporation is negligible. The surface of most of the
rest of the avea is covered with a white, saline efflorescence, indi-
cating that there is some evaporation from the capillary fringe. The
underlying material is predominantly clay and silt, Although the
surface was dry during the summer of 1959, the underlying material
only a few inches below the surface was damp throughout much of the
area. Fvaporation from this area may be only a few hundred acre-
feet annually.

AREA IN WHICH THE DEPTH TO

The ares in which the water
surface is generally covered wit
about 14-inch thick which consis
cemented by salt. A paper-thin 1

THE WATER TABLE 15 % TO 5 FEET .

table is 2 to b feet below the land
h a very rough and jagged crust
ts of clay and silt particles loosely
ayer of salt covers the crust. Where

the water table is less than 8 feet below the surface the erust is wet,
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but where the depth to the water table is greater than 8 feet, the
crust is dry, although the soil beneath it is damp. The crust is trav-
ersed by numerous cracks, which form polygons several feet wide.
The crust arches upward at the cracks, forming ridges several inches
to more than a foot high. These ridges may be due to lateral ex-
pansion of the crust caused by the growth of individual salt crystals.
The crust is underlain by clay and silt. Although the area includes
about 11,300 acres, the average annual evaporation is probably no
more than several hundred acre-feet, because the crust greatly retards
evaporation. V

AREA IN WHICE THE DEPTH T0O THE WATER TABLE I8 LESS THANX 2 FEET

The area in which the depth to water is less than 2 feet occupies
about 7,200 acres, chiefly near the central part of the mud flat. - It
includes 1,600 acres where the water table is at- or near the land
surface, In the rest of the area, the surface is muddy and is under-
lain by green, gray, or black clay. A paper-thin crust of salt over-
lies the mud and probably prevents the rate of evaporation from
exceeding several hundred acre-feet per year.

ABEA IN WHICH THE WATER TABLE IS AT OR NEAR THE BURFACE

Ground water is virtually at the land surface over about 1,600
acres that include the nearly flat central part of the valley, numerous
abandoned stream channels, and other depressions outside the main
ares. Owing to the inaccessibility of the area, detailed observations
were made at only three points at the edge of the main area. General
observations were made from a low-flying airplane. Nearly all the
area appears to be covered with a light pink to deep red salt erust.
In July 1959 numerous small pools of water covered about 1 percent
of the ares. ~

A sample of the salt crust collected from the eastern edge of the
area consists of a porous 1-inch-thick aggregate of small salt cubes.
Under the ernst at this locality is a very soft black mud that has
a strong odor of hydrogen sulfide. Probably the crust and under-
lying mud are typical of the area. ,

The origin of the salt crystals is not known, They may form as
water evaporates from the shallow water table, but more probably
they are deposited from water that occasionally occupies the area
during the winter and early spring when the precipitation and runoff
reach a maximum. The erystals are highly soluble and would dis-
solve if covered with fresh water, and be deposited again when the
gtanding water evaporates, ‘

It is difficult to estimate the rate of evaporation in this area.
However, because the water table is essentially at the surface and the
salt crust is very porous, the annual rate of evaporation may be on
the order of a few thousand acre-feet.
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PHEEATOPHYTES

Greasewood, saltbush, and saltgrass are the main phreatophytes
(plants which send their roots to the water table or to the capillary
fringe above it) in the valley. They grow in several areas which
are generally just outside the edge of the mud flat. The greasewood
and ‘associated  saltbush prow where the estimated depth to water
ranges from 1 to 40 feet. Their density is only about 10 percent of
optimum density. The saltgrass grows in areas where the water table
is between about 1 and 10 feet below the land surface. Its density
1s less than 50 percent of optimum density.

The total area covered by phreatophytes is about 5,200 acres, of
which 4,700 acres is covered by greasewood and saltbush and 500
acres by saltgrass. It is estimated, on the basis of work by White
(1932) in Escalante Valley, Utah, that the greasewood and associated
saltbush transpire about 700 acre-feet of ground water annually, and
t:hi saltgrass about 500 acre-feet.

SrRINGS AND SEEPS

Numerous springs and seeps annually discharge a total of about
2,000 acre-feet of ground water. The springs occur chiefly along
a line that roughly parallels the bedrock-alluvium contact at the
west side of the valley. (See fig. 2 for the location of the larger
springs.) Each spring generally discharges only a trickle of water,
but one (locality 3}, in T.27 N., R. 23 E., discharges about 50 gpm.
A spring (locality 5) at the eastern edge of the mud flat in T. 26
N, R. 24 E., discharges at the rate of about 100 gpm. This is the
only large spring that issues from the fine-grained sediments in the
west-central part of the mud flat. Although it is difficult to deter-
mine the total discharge of the many small springs, an estimate of
2,000 acre-feet per year is a crude measure of the total spring dis-
charge in the valley.

GROUND-WATER INVENTORY

In a ground-water basin, such as Winnemucca Lake Valley, under
natural conditions the average annual recharge is equal to the average
annual discharge. Ground-water recharge is estimated to average
shout 8,000 acre-feet per year.

Ground-water discharge by evaporation from the water table and
the capillary fringe cannot be determined accurately owing to a
lack of data, but it probably is several thousand acre-feet per year.
The estimated discharge by phreatophytes is about 1,200 acre-feet
per year, and discharge by springs (most of the water later being
evaporated or transpired), about 2,000 acre-feet per year. These
crude estimates suggest a figure for the average annual discharge
from the ground-water reservoir of about the same order of mag-
nitude as that for the average annual recharge. Probably the average
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annual increment to ground water in Winnemucca Lake Valley is
5,000 to 10,000 acre-feet.

CHEMICAL QUALITY OF THE GROUND WATER

Chemical analyses of water from 2 springs, 1 shallow well, and
1 test boring are given in table 1. In addition to the data given
in the table the specific conductance was determined for samples
from two shallow test borings—one (locality 6) at the south end of
the valley in T. 25 N., R. 23 E. and the other (locality 7) in the
north-central part in T. 27 N., R. 23 E. The specific conductance
of the sample from the test boring in the south was 86,000 micromhos
per centimeter at 25° C; that of the sample from the other test
boring, where the water table is only about 134 feet below the sur-
face, was 150,000 micromhos per centimeter at 25° C. These deter-
minations mdmate that the ground water is very salme, especially
in the central part of the valley.

A sample from a spring (locality 8) in T. 27 N, R. 23 E., contains
only 189 ppm (parts per million) of dissolved solids, and although
the water is of a sodium bicarbonate type it is suitable for irrigation
except for certain sodium and boron-sensitive crops, according to
standards established by Wilcox (1955). It is satisfactory for do-
mestic use. ‘

The other three samples analyzed were collected from a shallow
well (locality 1) in T. 25 N., R. 23 E., a test boring (locality 2) in T,
26 N., R. 28 E., and a spring (locality 4) in T. 27 N., R. 23 E., on the
west side of the valley floor, They are highly mineralized and are not
satistactory either for irrigation or domestic use. Sodium and chlo-
ride are the predominant ions, although the sample from the spring
at locality 4 also contains a proportionately large amount of bicarbon-
ate lon,

The chemical analyses and the determinations of specific conduct-
ance, although of samples from few localities indicate that ground
water beneath the valley floor in large part is highly mineralized.
The high degree of mineralization undoubtedly is due in part to the
saline material in the sediments of the valley fill, but also to the concen-
tration of salts at or near the land surface as a result of evaporation
of ground water from the capillary fringe. V

Samples of water could not be obtained from deep wells; therefore,
it iz not known whether water at depth is less mineralized than the
water in the shallow zones. In many ground-water basins of internal
drainage the water at a depth of several hundred feet is of better
chemical quality than that at shallow depth.

DEVELOPMENT OF GROUND WATER

Water is being pumped from only one stock well (locality 1) in the
southeastern part of the valley floor. In addition, water from the
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spring at locality 3 is used to irrigate a garden and for domestic
supply.

Moderate supplies of water probably could be obtained from wells
drilled into saturated zones in the coarse-grained Lake Lahontan
sediments that underlie the piedmont slopes. The older alluvial-fan
deposits at the base of the Selenite Range may yield moderate quanti-
ties of water to wells drilled near the toe of the fans, but the depth to
water may be more than 200 feet.

The presence of coarse sand and gravel on the surface at the south-
ern part of the valley floor suggests that similar material may be
present at depth. Although the deposifs may be very permeable and
transmit water readily, the quality of the water may be unsatisfactory
for most purposes.

It is doubtful that large amounts of ground water can be with-
drawn from the sediments of the valley fill on a perennial basis with-
out causing s deterioration in the guality of the ground water in the
vicinity of the pumped wells. Although wells drilled in the material
underlying the piedmont slopes may strike water of good chemical
quality, large withdrawals from such wells over a long period might
result in s reversal of the natural gradient of the water table,
eventually allowing the highly mineralized ground water in the cen-
tral part of the valley to move laterally toward the wells and con-
taminate them. ‘
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GROUND-WATER POTENTIALITIES IN THE CRESCENT
VALLEY, EUREKA AND LANDER COUNTIES, NEVADA

By C. P. Loxes

ABETRACT

The Crescend Valley is an intermontane basin in Eureka snd Lander Counties,
just south of the Humboldt River in north-central Nevada. The valley floor,
with an ares of about 150 square miles, has a shape that more nesrly resembles
a ¥ than a crescent, although the valley apparently was named after the are
deseribed. by its southern part and northesstern arm. - The northwestern arm
of the Y extends northward to the small railroad town of Beowawe on the Hum-
boldt River: the northeastern arm lies east of the low Dry Hills. Theleg of the
Y extends southwestward toward a narrow gap which separates the Creseent Valley
from the Carico Lake Valley. The totsl drainage area of the Crescent Valley—
about 700 square miles——includes also the slopes of the bordering mountain
ranges: the Shoshione Range to {he west, the Cortez Mountaing to the ‘esst, and
the Tolyabe Range to the south:

The early history of the Crescent Valley was dominated by mining of silver
and gold, centered at Lander in the Shoshone Range and at Cortez and Mill
Canyon in the Cortez Mountains, but in recent years the only major mining
activity has been at Gold Aecres; there open-pit mining of low-grade gold ore
has supported a community of about 200, For many years the only agricultural

enterprises in the valley were two cabtl

have been developed for the raising of cro
The ‘average annual precipitation upe

probably less than 7 inches, of which o

falls during the growing season (from .

less than the requirement of any plamw
eggential to agricultural development.

ranches, but recently additional lands
ps in the west-central part of the valley.
1 the Hoor of the Creseent Valley ig
Wy & little more than 1-inch normsally
June through Beptember). ~This is far
s of economic value, and irrigation is
Bmall perennial streamy rising in- the

mountains have long been utilized for domestic supply, mining and milling
activities of the past, and irrigation, and recently some large wells have been
developed for irrigation. In 1956 the total pumpage from wells-in the valley
was 2,300 acre-feet.

The Creseent Valley is s basin in which has accumulated a large volume of
sediments that had been eroded and transported by streams from the surrounding
mountaing, - The deepest wells have penetrated only the upper 350 feet of these
sediments, which on the basis of the known thickness of sediments in other inter-
montane baging in eéntral Nevada may be as much s several thousand feet
thick. Beeause thig valley fill is saturated practically to the level of the valley
floor, the total volume of ground water in storage amounts to millions of acre-feet.
In practically all wells drilled to date, the water has been of 4 quality satisfactory
for irrigation and domestic use,

The amount of water that can be developed and used perennially is far smaller
than the total in storage and is dependent upon the average annual recharge tothe

1
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ground-water reservoir. This recharge comes prinecipally from streams, fed
largely by snowmelt, that drain the higher mountains. The average annual
recharge to the valley fill iz estimated to be about 13,000 aore-foet. This natural
supply, which is lsrgely consumed by native vegetation on the wvalley floor,
constitutes & perennial supply for beneficial uss only to the extent that the natural
discharge can he reduced. - In time, much of the natural discharge can probably
be salvaged, if it s econemicslly feasible: to pump ground water after water
levels have been lowered as much as 100 feet in the areas that now appesr to be
favorable for the development of irrigation supplies.

In 5 wells-in the phreatophyte area, where the water table is within 3-8 feet
of the land surface, the trends in Watar level have paralleled those in precipita-
tion—downward during the dry years 1952-85, upward in wetter 1956 and 1957,
and as high in 1957 as at any time since 1948. In most wells there is also a
seasonal fluctustion of 1-3 feet, from a high in the spring to a low in the fall.
There is no evidence to date that pumping has lowered the water table in the area
of natural discharge. Itisto be noted that all 9 of the large production wells are
at the edge of the area of natural discharge.

The most favorable area for the ‘development of ground water appears to bo
the west-central part of the Crescent Valley, from the Indian Creck fan north-
ward to about the latitude of Corral Canyon. All but one of the large wells
already developed are in this arvea. The favorable aress on the east side of the
valley are likely to be at the toes of the fans of the larger flowing streams.

It is believed that any effect of ground-water development in Crescent Valley
on the flow of the Humboldt River will be insignificant; because underflow from
the valley to the Humboldt River probably is very small and there is rarely any
surface flow from the valley.

INTRODUCTION

A cooperative program for the study of the ground-water resources
of Nevada was begun in 1944 by agreement between the Director of
the U.S. Geological Survey and the State Engineer of Nevada. Since
then, under a continuing program, hydrologic investigations have
been carried out in selected areas in the State.

PURPOBE AND SCOPE OF THE INVESTIGATION

This report, which is a part of the cooperative program, describes
the hydrology of the Crescent Valley. It is conecerned primarily
with the occurrence and potential development of ground-water sup-
plies in the valley and attempts to answer such questions as? How
much ground water can be withdrawn annuslly? and Which areas are
most favorable for development? The section on geology is of lim-
ited scope, but the characteristics of the alluvium are discussed as
fully as the available data permit, because the alluvium contains the
most important aquifers in the valley.

No geologic mapping was attempted in the mountain arcas. How-
ever, the rocks are described briefly from data contained in both pub-
lished and unpublished reports, principally because the nature of these
rocks determines to a large extent the water-bearing properties of
the alluvium that is derived from them.




INTROD

Most of the fieldwork was done
Phoenix and in November 1953
Many of the hydrologic data wer
mapped the phreatophyte areas.

UOTION 3

in June and August 1948 by D. A.
and August 1954 by the writer.
s collected by Phoenix, who also
The section on the Humboldt(?)

formation is based largely on the observations made by Phoenix.
The investigation was first under the supervision of T, W. Bobinson,
district engineer of the Ground Water Branch of the U.S. Geological
Survey in Nevada. = After December 1953 the project was supervised
by O. J. Loeltz, who succeeded Mr. Robinson as district engineer.

GEOGRAPHY

The Crescent Valley is in north-central Nevada in Lander and
Fureka Counties. (Seefig. 1.) The Valley trends northesst, is about
45 miles long, and includes approximately 700 square miles within its
drainage area. 'The valley floor is shaped roughly like a Y. (See
pl. 1) One arm projects northward to the Humboldt River; the
other projects northeastward between the Cortez Mountains and the
Dry Hills, a low range of hills that separates the two arms of the Y.
The leg of the Y extends southwestward toward Rocky Pass, a nar-
row gap that separates the Crescent Valley from the Clarico Liake Valley.

Mountain ranges enclose the valley almost completely. The Sho=~
shone Range borders the valley on the west and the Cortez Moun-
tains border it on the east. The south end of the valley is closed by
the north end of the Toiyabe Range, and the northeastern part of
the valley is closed by the northern part of the Cortez Mountains and
the Dry Hills. The northwestern part is open to the flood plain of
the Humboldt River.

The small railroad town of Beowawe, served by both the Western
Pacific and the Southern Pacific Railroads, is just north of the valley
on the flood plain of the Humboldt River. A paved section of State
Route 21 links Beowawe with U.S, Route 40 at a point 5 miles north
of the town. State Route 21 is gravel surfaced south of Beowawe.
It traverses the length of the Crescent Valley, leaves the valley
through Cortez Canyon, and continues south to Austin. A dry-
weather dirt road across the Shoshone Range enters the Crescent
Valley through the canyon cut by Indian Creek.

Most of the residents of the Crescent Valley are engaged in mining
or agriculture. Mining was started shortly after the middle of the
last century,when rich silver-bearing deposits were discovered in 1863
in the Cortez and Mill Canyon districts at the south end of the Cortez
Mountains. From the date of this discovery until 1908, ore various-
ly valued at an estimated $10 million for both districts to $15 million
for the Corter district alone was taken from the mines (Lincoln, 1923,
p. 86). After 1908, production from the Cortez and Mill Canyon
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districts was sporadic. Mills were erected at both towns, and when
the Mill Canyon mines did not prove very productive, the mill at
Mill Canyon treated ore from Cortez. In addition to silver, the two
districts produced gold, lead, zinc, copper, and turquoise.
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The Bullion district (Lincoln, 1923, p. 110-111), on the east slope
of the Shoshone Range, is both north and south of Indian Creek.

Lander is the oldest camp in the
and 1890’s was the milling center
copper, and arsenic were mined in

The only major mining activity
at Gold Acres, & mining communit
miles south of Beowawe. Extens
yields 150,000 tons of low-grade go

Two ranches in the Crescent ’

Dewey Dann Ranch, raise cattle
Ranch is about 5 miles east of the

Bullion digtrict and in the 1880’

of the district.  Silver, gold, lead,

the district.

i the valley at the present tinie is

v of about 200 inhabitants, 29 road

ve open-pit mining at Gold Acres

1d ore each year.

Valley, the Dean Ranch and the
The headquarters of the Dedn

old mining town of Tenabo. Two

wells on this ranch furnish supplemental water for 240 acres of land

ordinarily irrigated by water from
Ranch is at the foot of the Cortez
valley.  Water for irrigating 120 a

from one well and from Duff and 1

of the Dewey Dann Ranch, wate

Indian Creek. The Dewey Dann
Mountains on the east side of the
cres of Tand at the ranch is obtained
Tand-me-down Creeks.  Northeast
¢ 18 diverted from Sod House and

Frenchie Creeks for irrigating land owned by the Dean Ranch.
Farming is being carried on in the west-central part of the valley,

where several wells have been drill

has been placed under cultivation

in this region of little rainfall.

ad and a few hundred acres of land
Irrigation of crops is essential

NUMBERING BYSTEM FOB WELLS AND EPRINGS

The number assigned to a well orspring in this report both identifies

and locates the well or spring, T

he number i based on the Bureau

of Land Management’s system of land division and consists of three
units. The first is the township number north of the Mount Diablo
base line. The second unit, separated from the first by a virgule, is
the range number east of the Mount Diablo meridian.  The third
unit, separated by a short dash, is the section number.  Thisis followed
by an uppercase letter to denote the quarter section in-which the well or
spring is located. The letters A, B, C, and D designate the north-
east, northwest, southwest, and southeast quarter sections.  Finally,
the consecutive numbers show the order in which the well or spring was

recorded in the quarter section.

27C1 designates the first well reco

R. 48 ., Mount Diablo bass line
On plate 1 only that part of )

section, and the speecific well in that section, is shown.

For example; the nuwnber 30/48-
rded in the SWI sec, 27, T80 N,
wnd meridian:

e number designating the quarter
The section

number can be ascertained from the complete location number:

Township and range numbers are

shown on the edges of the plate.
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CLIMATE

The climate is characterized by low precipitation and humidity and
extreme daily variations in temperature., Although there is no
wegther station in the Crescent Valley, climatological records are
available for the 11.5. Weather Bureau station at Beowawe, which is
near the same altitude as the floor of the Crescent Valley. The
average annual precipitation at this station is 6.44 inches for the 70-
year period of record. Only about 1 inch of this falls during the
growing season from June through September. Figure 2 shows
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FIGURE 2.—Average monthly precipitation and average monthly ternperature ot the U8, Weather Burean
climate station at Beowawe, Nev. (Data from Wenther Bureau Summayry for 1965.)
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LANDFORMS AND DRAINAGE

The Crescent Valley is in the Great Basin section of the Basin and
Range physiographic province. The Great Basin was named by
John C. Fremont, who crossed the region in 1843 and 1845, and
includes nearly all of Nevada and the western part of Utab. 1t is
an area of alternating valleys and mountain ranges which generally
trend nearly north. The ranges differ in size, but in general they
are 50-70 miles long and 6-15 miles wide. Altitudes of the ranges
commonly are 3,000-5,000 feet above the valley floors and 7,000~
10,000 feet above sea level. The typical range owes its reliel to
faulting and tilting of the mountain block. Ordinarily, one side of
the block is & steep fault scrap, whereas the opposite side is a more
gently dipping slope.

The intermontane valleys are characteristically closed basins,
although some valleys are connected by drainage channels. TPlayas,
present in most of the valleys, receive the excess runoff from the
neighboring mountain ranges.

MOUNTAING

The northeastward-trending ranges bordering the east and west
sides of the Crescent Valley are fault-block mountains that rise
more than 4,000 feet above the valley floor. Each range has been
faulted on its west side and tilted to the east, The Cortez Mountains,
which rise abruptly from the valley floor, have a fairly uniform
bulk. The crest is not deeply notched but is generally concordant,
although it is progressively lower toward the north. The highest
point on the crest is 9,162 feet on Mount Tenabo at the south end
of the range.

The west face of the range shows many features that are typical of
fault-block mountains. Tts base is essentially straight in plan view.
The range is cut by deep V-shaped canyons separated by sharp-
crested spurs that end abruptly in steep triangular facets. The
slope of the facets does not flatten out near the base of the mountains
but is fairly uniform. The facets probably represent a fault surface
that has been somewhat subdued by erosion.

Dissection of the west side of the range is in a mature stage. Inter-
stream divides have been reduced to sharp crests; even between the
gullies and the streams that are tributary to the main drainage
channels.

The Dry Hills are a spur of the Cortez Mountains that nearly
parallels the main mountain block. Ifs origin is not known. How-
ever, a line of hot springs along the southwestern base of the hills
indicates the presence of a fault, which suggests that the Dry Hills
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may have originated as a block that was faulted along the west
side and tilted to the east.

The Shoshone Range is about 150 miles long, but only its northern
part forms the western boundary of the Crescent Valley. The
gently sloping cast side of the Shoshone Range isin marked contrast
to the steep west face of the Cortez Mountains. At the extreme
north end of the Shoshone Range, a steep northeastward-trending
searp—probably a fault scarp—splits that part ol the range into
two spurs. Only the runoff from the smaller, eastern spur flows
into the Crescent Valley. The runoff from the east side of the
larger spur to the west enters the narrow valley between: the two
spurs and thence flows into the Humboldt River. The two spurs
merge at about the latitude of Fire Creck. The east side of the
spur at the north end of the valley is a dip slope. The spur is com-
posed of lava flows that were extruded on a Tertiary erosion surface.
Subsequent faulting and tilting, which formed the Shoshone Range,
gave the lava flows an eastward dip of about 10°-15°. The eastern
spur is low at its north end but its erest rises gradually to an altitude
of more than 7,500 feet near the head of Fire Creek. Deep dissection
of the volcanics in the southern part of the spur has resulted in
rugged topography, and the area has been appropriately named
the Malpais. Streams that descend the Malpais have cut narrow
steep-walled canyons, which range in depth from several hundred
to a thousand feet. 'The interstream divides are moderately rounded
to flat. Dissection of the rocks near the northern end of the spur
has been moderate.

Southwest of the Malpais the Shoshone Range is composed of
sedimentary, metamorphic, and intrusive igneous rocks. This part
of the range is higher than the Malpais and includes the highest
point on the divide, Mount Lewis, altitude 9,680 feet. 'The ares
is in a mature stage of dissection. The interstream arcas have
been rounded, and there are no sharp-crested divides as on the west
side of the Cortez Mountains.

PIEDMONT SLOPES

The piedmont slopes of the ranges have gentler gradients than
the mountain fronts and generally merge almost imperceptibly into
the relatively flat floor of the valley. ~ With one exception, a pediment
in the southwestern part of the valley, the slopes are formed by
rubble that has been eroded from the uplands and deposited at the
base of the ranges to form alluvial fans. Along the east side of the
eastern valley the alluvial fans flanking the Cortez Mountains are
distinet and well defined. In the interfan areas the valley floor is
at places within a few hundred yards of the range front. Most of
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the fans extend 1-2 miles into the valley and have gradients that
range from 200 to 250 feet per mile.

The alluvial fans at the base of the Shoshone Range are consider-
ably larger than those at the base of the Cortez Mountains. The
former have coalesced to form an alluvial apron along the base of the
range. Their apexes are 600-700 feet above the valley floor, whereas
those at the base of the Cortez Mountains are only 300-400 feet
above the floor. Indian Creek has deposited the largest alluvial fan
in the valley. The fan extends eastward from the base of the Sho-
shone Range to the Dean Ranch, a distance of about 5 miles; it has a
gradient of about 70 feet to the mile. North of the Indian Creek
fan the alluvial apron becomes progressively narrower and less dis-
tinet. At the base of the Malpais the upper limits of the apron are
quite indistinct, because the weathered surface of the volcanic rocks
on the dip slope of the Malpais closely resembles the boulder-strewn
surface near the upper limits of the apron.

A north-south ridge that probably owes its relief to vertical move-
ment along a fault on the west side of the ridge trends obliquely
across the northern part of the Malpais, about 5 miles southwest of
Beowawe. Surface runoff that flows down the dip slope of the Mal-
pais is locally diverted by the ridge, where the ridge intersects what
would be the normal path of the drainage, so that several intermittent
streams are channeled into a single stream that flows along the west
side of the ridge. The sediment transported by the combined flow
of the merging streams has formed the only large alluvial fan at the
foot of the Malpais. The fan extends about a mile onto the floor of
the valley,

The only piedmont slope in the Crescent Valley that is definitely
not an alluvial fan is in the southwestern part of the valley, in a re-
entrant in the Toiyabe Range. In this locality beds of Tertiary age
have been beveled by lateral planation and covered with a veneer of
alluvium to form a pediment that dips to the north. The pediment
is now being dissected by ephemeral streams that have eroded val-
leys into it as deep as 200 feet.

VALLEY FLOOR

The valley floor is the relatively flat area downslope from the allu-
vial fans.  Generally it is about 3 or 4 miles wide; it is about 30 miles
long; and it covers an area of about 150 square miles, or less than one-
half of the total alluvial area of 330 square miles. The gradient is
generally northward and ranges from less than 2 feet per mile in the
northern part of the valley to about 40 feet per mile near the south
end. Numerous playas that range in area from a few acres to more
than 1 square mile occupy the lowest parts of the valley floor. ~ Small
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dunes border some of the playas and loeally form barriers behind
which water accumulates seasonally.

Much of the surface of the valley floor is encrusted with a white
saline efflorescence which has resulted from the evaporation of water
from the capillary zone.

Many areas of well-developed desert pavement are present in the
valley, particularly on the lower parts of the fans on the west side of
the valley. The presence of desert pavement indicates that wind
erosion is active in the Crescent Valley to the degree that, locally,
fine material is being removed faster than it is being deposited.

The valley floor for a distance of about 6 miles south of Beowawe
is bordered by terraces 10-15 feet high. Farther south, near the
center of the valley and on the valley floor, are short segments of
other terraces. - However, the terraces were not studied in detail and
are not described in this report or shown on plate 1. The terraces at
the north end of the valley are stream terraces and were probably
formed by a Pleistocene stream that drained to the Humboldt River.

Runoff in the Crescent Valley no longer drains into the Humboldt
River except during periods of exceptionally high precipitation, when
an intermittent stream carries runoff from the north end of the
valley.

STREAMS

The streams that drain the mountain ranges are mostly intermit-
tent or ephemeral. Many of the smaller streams carty water only
after storms. Others, fed by snowmelt, carry water during the late
winter and spring, only to become dry after the snow has disappeared.
A few of the larger streams are perennial, but their flow diminishes
to only a few tens of gallons a minute by fall or early winter.

Downslope from the bedrock—alluvium contact the volume of
streamflow ordinarily - diminishes rapidly, owing to percolation of
water into the alluvium. Consequently, few of the streams reach
the playas except during periods of high runoff.

The streams that drain the west side of the Cortez Mountains are
short and have gradients of about 500 feet per mile. - From north to
south they are Frenchie, Sod House, Duff, Hand-me-down, Little
Cottonwood, and Cottonwood Creeks, and the streams in Brock,
Mule, Fourmile, and Mill Canyons. Frenchie and Duff Creeks and
the stream in Mill Canyon are perennial, but their flows diminish
appreciably in the fall. Frenchie Creek is perennial for a distance of
several miles above the bedrock-alluvium contact. = Duff Creek and
the stream in Mill Canyon, however, arise from spring areas that are
only a short distance above the mouths of the canyons.

The streams that drain the east side of the Shoshone Range are
longer and have gentler gradients than those that drain the west
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side of the Cortez Mountains, From north to south the more impor-
tant streams are Fire Creek, the creck in Corral Canyon, Indian
Creek, and Cooks Creek. Of these, only Indian Creek is perennial
as far downstream as the bedrock-alluvium contact. Cooks Creek is
an interrupted stream which originates in the northern part of the
Carico Lake Valley and enters the Crescent Valley through the gap
at Rocky Pass. At the gap, underflow from the Carico Lake Valley
rises to the surface to form a spring area, the discharge of which flows
into the Crescent Valley at a rate estimated to average about 50 gpm
(gallons per minute) throughout the year.

GEOLOGIC FORMATIONS AND THEIR WATER-BEARING
CHARACTERISTICS

PREVIOUS GEOLOGIC INVESTIGATIONS

The first geologic investigation of importance was made by Clarence
King (1876) in the exploration of the 40th parallel. The exploration
resulted in the first geologic map of the area. Since then, Emmons
(1910) and Lincoln (1923) have described briefly the mining districts
in and near the Crescent Valley. The geology of most of the northern
part of the Cortez quadrangle, which covers the northern end of the
Toiyabe Range, the southern part of the Cortez Mountains, and a
small part of the Shoshone Range, was mapped in the summer of 1949
by a ficld-geology class from the University of California at Los
Angeles. The results have not been published.

TYPES OF BOCESR

For the purposes of this report the rocks in the area are divided into
three units: (a) rocks of the mountain ranges, (b) rocks of the pedi-
ment at the south end of the valley, and (¢) alluvium of the valley fill.
The units differ markedly in lithologic and in water-bearing character-

istics,
ROCES OF TEE MOUNTAIN BANGES

Tho rocks of the mountain ranges crop out above the bedrock-al-
luvium contact (pl. 1). For the most part they are well-indurated
rocks of sedimentary and igneous origin. Metamorphic aureoles
surround the larger igneous intrusions.

The “Geologic Map of the United States” (1932 ed.) shows the
mountains bordering the north half of the valley to be composed
largely of igneous extrusive and intrusive rocks. Likewise, the
mountains bordering the south half of the valley are largely lava flows
and intrusive rocks, but they contain also a thick section of sedimen-
tary rocks. In the Bullion district near Lander, the Shoshone Range
consists of quartzite, shale, and limestone of Carboniferous age, which
are intruded by granodiorite and locally are capped by Tertiary ande-
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site (Lincoln, 1923, p. 111).  Farther south, the roeks exposed in the
northern part of the Cortez quadrangle consist largely of ‘4 thick
Paleozoie sequence of dolomite, limestone; shale, and chiert, and sub-
ordinate amounts of sandstone, breceia, conglomerate, and guartzite.
A quartz moenzonite stock of Mesozoie age and associated dikes; sills,
and apophyses have intruded the Paleozoic sedimentary rocks and
locally have altered them. Conglomerate, gravel, and lavs flows of
Tertiary age overlie the Paleozoic sedimentary rocks. The lava flows
consist of olivine basalt and massive to thin-sheeted flows of quartz
lIatite. The basalt is highly shattered and is very vesicular at the
upper and lower horizons,

The rocks of the mountain ranges are not an important source of
ground water. Ordinarily, they are well indurated and cemented and
therefore do not transmit water readily. Movement of ground water
in consolidated rocks is confined largely to joints and other fractures,
and to porous zones in lava flows. Of the conselidited roeks just
deseribed, the highly shattered and vesicular olivine basalt of the
mountain ranges probably transmits water most veadily: - Other
consolidated rocks also may transmit water freely in shattered zones
near faults. -~ As a rule, the consolidated rocks are not prospected for
water, although wells that yield small supplies: of witer probably
could be developed loeally. However, the selection ol well sites
should be based on a detailed investigation of the stratigraphy and
structure of the rocks in a particular area in order to ineréase the
chances for obtaining a suceessful well.

ROCEE OF THE PEDIMENT

Beds of late Tertiary age are exposed on a-dissected gravel-vensered
pediment at the south end of the valley. The exposures consist of
white, gray, and bufl-colored silt and distomite, overlain by pink and
terra cotte silt and fine sand.  Locally the beds coutsin layers of
caliche. In general, the outcropping beds are compacted and loosely
cemented and dip 4°-13° toward the southeast.

These beds may be correlative with the Humbeoldt formation, which
crops out in the area of the Ruby Mountains (Sharp, 1939).  The pos-
sible correlation is based on vertebrate fossils that were collected by
D. A. Phoenix as float on an outerop in sec. 28, T, 26 N., R. 46 1.
The fossils were examined by R. A. Stirton of Stanford University.
Dr. Stirton (written communication to D. A. Phoenix, 1849) says of
them:

The fossils—are not of such nafure that we can offer very close identification or
correlation of the beds in which they oceur. The parts-are; parts of a humeris,

part-of the cannon bone and astragalus; and & medisan phalanx of & camel; within
the size range of those commeon to our upper Miceene and lower Plioeene faunas;

581785-61. 2
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This, then, does not detract from a correlation of these beds with the Humboldt
formation as it was designated by Bharp.

The rocks of the Humboldt formation are of diverse lithology in
the type area in the Ruby Mountains and East Humboldt Range.
Sharp describes three members.  The lower member consists of 800~
1,000 feet of shale, oil shale, fresh-water limestone, sandstone, and
conglomerate. The middle member is characterized by rhyolitic
tuff and ash, and its maximum measured thickness is 1,300 feet.  The
upper member consists of at least 3,600 feet of fine conglomerate,
sandstone, mudstone, siltstone, and shale.

Thus, although the Humboldt formation may underlie the more
recent sedimnents in the Crescent Valley, there is little or no basis for
estimating the character of the formation or the depth at which it is
buried.

The water-bearing characteristics of different beds in a formation
whose lithologic character is as diverse as that of the Humboldt(?)
formation are certain to have a wide range. Wells that have moder-
ate to high yields have been drilled in the Humboldt formation near
Elko, in Elko County (Fredericks and Loeltz, 1947). Therefore,
there is a possibility that successful wells may be drilled in the Hum-
boldt(?) formation in the Crescent Valley., However, no potentially
good aquifers were observed in the outcrop. The exposed beds are
too fine grained and too indurated to yield large quantities of ground
watber:

UNCONSOLIDATED SEDIMENTS OF THE VALLEY FILL

Unconsolidated sediments underlie the valley in an arvea of about
330 square miles downslope from the bedrock-alluvium contact. Ex-
cept for relatively small eolian and lacustrine deposits along the axis
of the valley, the sediments consist of stream-deposited detritus that
has been eroded from the mountaing. The character of the alluvium
depends in part on the nature of the streams that transported and de-
posited it. Alluvium deposited by perennial streams is sorted better
than that deposited by ephemeral streams. The physical character-
istics of the alluvium depend also on the type of rocks in the source
area. Alluvium derived from the weathering of finer grained rocks,
such as lava flows, generally has a large proportion of small grains.
Therefore, the alluvium in the northwest branch of the valley, where
the adjacent mountains are composed largely of lava flows, probably
contains a high percentage of small grains, though undoubtedly it
contains also numerous large fragments. Similarly, the alluvium de-
rived from the fine-grained rocks of the Humboldt(?) formation at
the south end of the valley probably contains a large proportion of
small grains, :
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Characteristically, the sediments of the basin fill consist of rock
fragments that are progressively smaller and somewhat less angular
at increasing distances from the mountains. The coarsest and most
angular fragments, therefore, are near the apexes of the alluvial fans,
where the alluvium ranges from clay to boulders several feet in diam-
eter. The finest grained sediments, consisting mostly of fine sand,
silt, clay, and evaporites, are deposited beyond the toes of the fans.

This relation between grain size and distance from the mountain
areas is only a general one. The streams responsible for the distribu-
tion may be dry one day, move large boulders the next day, and soon
afterward be so small that they can carry only silt and clay. This
irregularity produces a corresponding irregularity in the valley fill.
Thus, in an area where a large proportion of sand and gravel is to be
expected there may be only silt and clay; and, conversely, in the cen-
ter of the valley there may be locally thick gravel beds. ~ But although
the transition in fineness of grain size with increasing distance from
the source ares may not hold true on a small scale, it does hold on &
larger scale. This transition is indicated by the lithofacies map
(fig. 3), which is based on data obtained from drillers’ logs. (See
table 5.) Most of the logs are of wells that range from 100 to 300
feet in depth. By use of these data, the valley fill has been arbitrar-
ily divided into three lithologic zomes based on the percentage of
coarse material (sand size or larger) logged for each well. The limits
for the zones have been placed af legs than 25 percent; 25-50 percent,
and more than 50 percent of coarse material. The zone in which
more that 50 percent of the grains are of sand size or larger extends
from the mountain fronts to approximately the toes of the fan; the
zone in which 25-50 percent of the grains are of sand size or larger oc-
cupies a narrow belt below the toes of the fans; and the zone in which
less than 25 percent of the grains are of sand size or larger occupies
a broader area along the axis of the valley.

The available well logs (table 5) indicate that the sediments at depth
are similar to those exposed at the surface except that they are some-
what indurated. Locally, they are well cemented by caliche. The
lack of correlation between well logs indicates that the character of
the alluvium changes rapidly within short distances. This condition
is common for alluvial deposits, especially material that has been de-
posited by short ephemeral streams, such as those which form the
bulk of the Crescent Valley drainage system,

The thickness of the unconsolidated sediments is not known. It
cannot be determined from the available logs whether any of the wells
have completely penetrated the more recent sediments and entered
the Humboldt(?) formation. However, from experience in other in~
termontane basins in central Nevada, the maximum thickness of the
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fill in the Crescent Valley is likely to be several hundred feet and may
even be several thousand feet.

The valley fill is saturated with water almost up to the level of the
valley floor and is the most important source of ground water in the
valley. Asthe thickness of the valley fill is probably several hundred
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or even several thousand feet, the volume of ground water in storage
amounts to millions of acrefest. - The hydraulic characteristics of
the alluviam may vary greatly even within short distances, so that
predictions as to the water-bearing properties of the alluvium at a
particular site for which no data are available are hazardous.

Normally the better aquifers underlie the larger alluvial fans,
which ordinarily are those deposited by perennial streams. Such fans
probably contain many stringers of stream-gravel deposits, which can
transmit water more readily than the intervening sediments. On the
other hand, the short, steep fans that were formed by small, ephemeral
streams consist principally of poorly sorted material that was deposited
during floods. Beyond the fans the sediments generally are too fine
grained to vield large quantities of water.

Four aquifer tests were made during the investigation in order to
determine the coefficients of transmissibility of the aquifers tapped by
wells in the central part of the valley. The coefficient of trans-
missibility, which may be defined as the rate of flow of water, in
gallons per day, through a cross section of an aquifer having a width of
1 foot and a height equal to the thickness of the aquifer, under unit
hydraulic gradient and at the prevailing water temperature, probably
is the best indication of the water-transmitting property of an aquifer.
The four irrigation wells that were utilized in making the aquifer tests
are (a) well 30/48-27C1, on the valley floor below the toe of an in-
distinet fan opposite the Malpais; (b) well 30/48-33C1, on the lower
part of the fan below Corral Canyon and 1% miles southwest of well
30/48-27C1; (¢) well 28/48-18A1, at the toe of the Indian Creek
alluvial fan: and (d) well 20/49-3402, at the toe of the largest alluvial
fan on the east side of the valley. Recovery tests of 1-3 hours’
duration were made at these wells. The values obtained for the
coeflicients of transmissibility are as follows:

Caosfficient of lransmissibility

Well {gpd perfoot)
BO/M8-2TC . e Cliiiidaeiidendd 6, 500
80/48-833C1 e aiididivw e 37,000
DBIMABIBAL et e bR e LDl 061,000
2OA9-8402. sl Cne L e AL S S S e s T 30,000

The well in the aquifer of highest transmissibility is at the toe
of the largest alluvisl fan in the valley, the Indian Creck fan, Waell
29/49-3402, which penetrates aguifers that have an average trans-
missibility of 30,000 gpd per foot, is at the toe of the largest alluvial
fan on the east side of the valley, Well 30/48-33C1, on the indistinet
but large fan below Corral Canyon, penetrates aquifers that have a
combined trapsmissibility of 37,000 gpd per foot. On the other
hand; the aquifers tapped by well 30/48-27C1, on the valley floor
beyond the alluvial fans, have a low average transmissibility. It
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thus appears that the comparative transmissibilities of the wells
correlate with the type of terrain in which they were drilled.

The transmissibilities of the aquifers in the alluvium ‘eélsewhere
in the valley are not known but may be roughly estimated as low or
high, largely on the basis of physiography. Although such estimates
are subject to error, they may be useful where no more specific data
are available.

GROUND WATER

ODCCURRENCE

Ground water in the rocks of the mountain ranges commonly
oceurs in small quantities in joints, in fractures along fault zones, in
porous zones in lava flows, and in other chance openings. Ordinarily,
these rocks are not tapped for their water supply.

Ground water occurs also in the consolidated and semiconsolidated
rocks of the Humboldt (?) formation exposed in the southern part of
the valley. The Humboldt (7) formation probably is present at
depth beneath the floor of the valley also.  The fineness of the grain
and the degree of compaction of the exposed beds indicate that their
permeability is low and that they would yield only small quantities
of water. However, the water-bearing charaeteristios: of the beds
that may be buried under the more recent sediments elsewhere in
the valley are not known.

Most of the ground water is in the unconsolidated sediments of the
valley fill.  These sediments consist largely of clay, silt, sand, and
gravel and are saturated below the water table. -Although the elay
yields only very small quantities of water, the sand and gmvel
ordingrily transmit water readily,

The depth to water in general is greatest near the b&dr{mkhaﬂnvium
contaet and least beneath the lowest points in the valley, where the
water table normally is less than 10 feet below the land surface.
Locally, the piezometric swrface (imaginary surface indicating the
pressure head of water confined under pressure between beds of low
permeability) is above the surface of the land. For example, east
of the Indian Creek alluvial fan and near the axis of the valley, ground
water in many of the aquifers is under sufficient artesian pressure
to rise a few feet above the land surface.

Ground water, in general, moves from the mountain ranges toward
the axis of the valley, where it is transpired or evaporated, but in
the extreme northwestern part of the valley a small guantity of ground
water moves northward into the valley of the Humboldt River.

RECHARGE

Precipitation: at the higher elevations within the Crescent Valley
drainage ares is the main source of water that recharges the ground-
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water reservoir. Additional, but minor, sources of recharge are
precipitation on the valley floor, excess irrigation water, surface
flow from the Carico Lake Valley, and seepage from bedrock.

PRECIPTTATION AT THE HIGHER ELEVATIONS

A map compiled by Hardman (1936) shows approximately the
precipitation zones in Nevada, estimated largely on the basis of
elevation and type of vegetation. In general, the valley floors are
within the zones that receive the least precipitation; the higher
elevations sre within the zones that recéive the greatest amounts.
A comparison of the map with recent topographic maps indicates
that in the Crescent Valley drainage area the 8- to 12-inch precipi-
tation zone is between altitudes of 5,500 and 6,500 feet; the 12- to
15-inch zone is between 6,500 and 8,000 feet; and the 15- to 20-inch
zone is above 8,000 feet. The total annual precipitation that falls
within each zone is equal to the average annual precipitation in
that zone multiplied by the area of the zone. On the basis of these
computations, the annual precipitation above 5,500 feet is estimated
at about 200,000 acre-feet. The limitations of this method for
computing the total amount of precipitation should not be overlooked.
Tor instance, it is recognized that precipitation rates are influenced
by factors other than altitude. Thus, many local variations are
due to the rain-shadow effect of nearby high crests and to the di-
rection of the prevailing winds. Owing to a lack of data, adjust-
ments could not be made for the above factors. ~ Accordingly, 200,000
acre-feet shiould be considered only an approximate figure,

Only a small part of the total precipitation on the mountain ranges
reaches stream courses. Most of the moisture returns directly to
the atmosphere through evaporation or enters the zone of soil moisture
and is subsequently transpired by vegetation. Studies (Loeltz,
Phoenix, and Robinson, 1949, p. 35) in the Martin Creek drainage
area in the Paradise Valley, about 100 miles northwest of the Cres-
cent Valley, indicate that in mountains comparable in elevation
and vegetative cover to those bordering the Crescent Valley, the
yearly evapotranspiration requirement is 9 inches of preciptiation.
Thus, only precipitation in excess of 9 inches is available for runoff.
In the Crescent Valley the amount of such excess precipitation is
estimated at 35,000 acre-feet.

From a study of the relation between runoff and recharge to the
ground-water reservoir in the Paradise Valley (Loeltz, Phoenix, and
Robinson, 1949) and in the Grass Valley (Robinson, Loeltz, and
Phoenix, 1948), approximately 70 miles west of the Crescent Valley,
it is estimated that only about 40 percent of the runoff in the Crescent
Valley ultimately recharges the ground-water reservoir. The re-
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mainder of the runoff is evaporated from the streams and other
water surfaces such as ephemeral playa lakes or is transpired by
the vegetation along stream courses before it resches the ground-
water reservoir. The average annual recharge in the Crescent
Valley from precipitation at altitudes above 5,500 feet iz therefore
estimated 10 be about 14,000 acre-feet.

PRECIPITATION ON THE VALLEY FLOOR

Direct precipitation on the floor of the valley is somewhat more
than 6 inches a year. Ordinarily this is not enough to satisly evapo-
transpiration requirements. Kurthermore, downward movement of
water beneath the floor of the valley is impeded by the nearly imper-
meable silt and clay that underlie the valley floor at lower elevations.
For these reasons recharge from precipitation on the valley floor is
believed to be negligible.

INFIUTRATION OF EXCESS IRRIGATION WATER

Owing to the relatively impermeable nature of the sediments for
some distance below the floor of the valley, it is improbable that
appreciable quantities of excess irrigation water recharge the ground-
water reservoir. Most of the excess irrigation water evaporates or
is transpired by vegetation outside the irrigated areas.

BURFACE FLOW FROM THE CARICO LAEKE VALLEY

Ground water from the Carico Lake Valley surfaces at the gap at
Rocky Pass and flows into the Crescent Valley. In addition, excess
irrigation water from the Henry Filippini ranch at Rocky Pass
enters the Crescent Valley through the gap. On the basis of a few
measurements of streamflow at Rocky Pass, it is estimated that
during an average year 200-300 acre<feet of water enters the CUrescent
Valley as surface flow from the Carico Lake Valley.  Of this amount,
perhaps 100 acre-feet a year ultimately enters the ground-water
reservoir in the Crescent Valley. The remainder is lost through
evapotranspiration.

SEEPAGE FROM BEDROCK

The contribution of ground water to the valley fill from the bedrock
of the surrcunding mountain blocks and from the bedrock that
underlies the alluvium is unknown. However,itis probably negligible.

DIBCHARGE

Discharge from the ground-water reservoir of the Crescent Valley
is effected in several ways. Evaporation and transpiration, or evapo-
transpiration, account for the largest losses. Discharge by evapora-
tion takes place in areas where the capillary fringe (a belt of moisture
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held above the water table by capillarity) reaches the land surface.
Discharge by transpiration occurs in areas where the vegetation con-
sists of phreatophytes (plants that normally send their roots to the
water table or to the capillary fringe). Smaller quantities of ground
water are discharged by springs and seeps, by underflow out of the
valley, and by pumping and subsequent evaporation and transpiration
of water from the ground-water reservoir.

EVAPOTRANEPIRATION

The quantity of ground water that is discharged by evapotranspira-
tion is dependent on many factors, including the depth to water, the
species of plants and their density of growth, and the type of soil.
Evapotranspiration does not proceed at a constant rate but varies
with the season, the time of day, the temperature, humidity, and wind
velocity, and other climatic factors,

The two areas of evapotranspiration shown on plate 1 have been
designated the greasewood area and the saltgrass area, after the
species of phreatophytes that are dominant in those areas. Rabbit~
brush, saltgrass, shadscale, and sagebrush are associated with the
greasewood and are abundant locally, However, shadseale and sage-
brush are not phreatophytes. The density of growth of the grease-
wood and associated phreatophytes varies locally but averages about
15 percent of the maximum possible density for the 33,300 acres of the
greasewood area. The depth to water in the greasewood area ranges
from about 8 to 20 feet below the land surface.

The saltgrass area of about 14,000 acres also includes other asso-
ciated phreatophytes such as rabbitbrush; greasewood, and scattered
saltbush. Tt contains several small playas whose areas range from
less than an acre to nearly a square mile.  The depth to water in the
saltgrass area is generally 3-10 feet below the land surlace.

The surface of much of the saltgrass area is encrusted with a white
saline efflorescence. Most of the saline material probably has been
deposited from ground water that evaporated from the capillary
fringe. Because the sediments that underlie the saltgrass area are
fine grained, the capillary fringe may extend to the land surface even
though the water table is 5 feet or more below the land surface.

On the basis of data derived from evapotranspiration experiments
conducted by White (1932) in the Escalante Valley, Utah, it is esti-
mated that in the Crescent Valley the annual evapotranspiration rate
in the greasewood area is about 0.15 acre-foot per acre, and in the
saltgrass area about 0.5 acre-foot per acre. At these rates, about
5,000 acre-feet a year of ground water is discharged in the greasewood
area and about 7,000 acre-feet in the saltgrass area.
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BPRINGS AND SEEFPS

There are both thermal and nonthermal springs and seeps in the
area. None discharge large quantities of water. The thermal
springs include the Crescent Valley Hot Springs at the southwest end
of the Dry Hills in secs. 1, 2, and 11, T. 290 N, R. 48 E., and the hot
spring locally called the Chillis Hot Spring near the southwest end of
the Crescent Valley in see. 27, T. 27 N., R. 46 K. The nonthermal
springs and seeps include small springs in the mountains and seepage
areas on the lower fields of the Dean Ranch in sec. 5, 28, 32, and 33,
T. 28 N., R. 48 E.; 2 small seeps near the center of the valley floor in
secs. 25 and 36, T. 29 N, R. 48 E.; and 3 springs near the north end of
the valley in sec. 36, T. 31 N., R. 48 E.

The Crescent Valley Hot Springs consist of 5 major springs which
are along, or adjacent to, a probable fault zone at the base of the
Dry Hills. The springs arise from alluvium and bedrock in a line
1% miles long and have g combined fow estimated at o little loss than
100 gpm. Calcareous sinter is being deposited by the springs.  The
temperatures of the water from all but 1 of the springs are between
124° and 138°F; 1 spring, on the valley floor; has s temperature of
79°F.  An analysis of water from one of the largest springs is shown
in table 1.

The Chillis Hot Spring, at the bedrock-alluvium contact at Rocky
Pass, discharges 10 gpm. The temperature of the water is 102°F.

The two springs in sec. 36, T. 31 N., R. 48 K., discharge a few gal-
lons a minute. An analysis of water from the springs is shown in
table 1. The temperature of the water, 66°F, was measured in the
summer and may therefore be higher than the actual temperature of
the water that seeps info the pools

It is estimnated that the combined flow of all the springs and seeps
in the Crescent Valley is not much more than 100 gpm, or about 150
acre-feet a year,

UNDERFLOW

Underflow from the Crescent Valley is believed to be confined
to the extreme north end of the valley where an unknown, but probably
small, quantity of ground water flows into the valley of the Humboldt
River. - That the underflow is small is suggested by the combination
of a low hydraulic gradient of only 1.5 feet per mile at the northeast
end of the valley and the probably low permeability of the valley
fill, which was derived from the low-lying mountains that flank
the valley near its mouth.

A further indication that the underflow is small is the fact that
the low flow of the Humboldt River and the canals through the gap
at Beowawe is only 1% cfs (cubic feet per second) during dry years
(Mr. George Hennan, supervising commissioner, Humboldt Water
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Distribution District, oral communication, 1958).

substantial underflow from the
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Because - any
Jrescent Valley into the Humboldt
pickup in the flow of the river, the

River would be evidenced by a
underflow is included in the 1% efs and is probably only a small

fraction of that amount, or only a few hundred acre-feet per year.
The actual pickup is not known, as no data are available on the
flow of the Humboldt River above the mouth of the Crescent Valley.

PUMPAGE

During 1956, several stock and domestic wells, 2 industrial wells,
and 6 irrigation wells were in use in the Crescent Valley. It is
estimated that the stock wells and domestic wells discharged about 50
acre-feet of water. Wells 28/47-33A1 and —33A2 supplied water to the
homes and to the cyanide plant at Gold Acres at an average rate
of 275 gpm, or about 500 acre-feet a year. The two irrigation wells
on the Dean Ranch were pumped about 169 days at a combined
average rate of 1,000 gpm; thus, about 750 acre-feet of water was
pumped from both wells. No pumpage data are available for irri-
cation wells 20/48-29C1 and 30/48-33C1, but it is estimated on
the basis of the number of acres irrigated that about 350 acre-feet
of water was pumped from them during the year. Well 30/48~-
27C1 discharged 400 acre-feet of water during the irrigation season.
Well 29/49-3402 reportedly discharged 250 acre-feet. The total
discharge of ground water from all the wells in the valley was thus
about 2,300 acre-feet in 1956.

INVENTORY

In a ground-water basin such
annual recharge is equal to th

minus changes in ground-water storage.

in ground-water storage resulting
in recent years cannot be salis
data available.
period, during which changes
significant, for checking estima
discharge
the year in which the phreatoph

Tt is believed that the averag

The most favorable

as the Crescent Valley, the aversge
e average annual discharge plus or
Unfortunately; the changes
> from the increased rate of pumping
‘actorily evaluated from the limited

Therefore, it is desirable to use a more favorable

in ground-water storage were less
es of recharge against estimates of
period appears to be about 1948,
yies were mapped.

e annual discharge from the ground-

water reservoir by evapotranspiration was greater then than it is now,

or about 12,000 acre-feet.  Und
about the same in amount as
hundred acre-feet, and springs
guantity of water as today-—ab
annual natural discharge was

erflow from the valley was probably
oday—that is, probably only a few
nnually discharged about the same
ut 150 acre-feet. Thus the average

little more than 12,000 acre-feet.
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To this should be added the estimated annual pumpage of about
600 acre-feet at the time the phreatophytes were mapped. The
average annual discharge under equilibrinm  conditions thus iz esti-
mated to be about 13,000 acre-feet. In preceding sections of the
report the average annual recharge was estimated at about 14,000
acre-feet. The estimates of recharge and discharge agree as closely
as could be expected from the nature of the data and estimates
used.
FLUCTUATIONS OF WATER LEVELS

The volume of ground water in storage does not remain constant
but varies with changes in the amounts of recharge and discharge.
During periods when recharge exceeds discharge there is an increase
in the quantity of water in storage. Conversely, when discharge
exceeds recharge the amount of ground water in storage decreases.
These changes in storage cause fluctuations of the water table and
the piezometric surface, which can be determined by mesasurements
of the water levels in wells.

In order to obtain an indication of the changes in ground-water
storage, periodic measurements were made in 5 observation wells,
In addition, 2 or 3 measurements were rade in-each of 8 other wells.
Hydrographs of the fluctuations of water level in the 5 observation
wells are shown in figure 4. Measurements made in the other wells
are given in table 4.

The hydrographs indicate that the maximum fluctuation in ground-
water levels during the vear ranges from about 1 to 3 feet in the
areas of natural discharge. Generally, the levels reach their highest
stage in the spring or early suminer, and then decline until fall. - The
period during which ground-water levels rige in the gpring corresponds
with or lags slightly behind the period-of maximum runoff. - After
the runoff period the ground-water levels decline steadily owing to
discharge of water by evapotranspiration.

In addition to the seasonal fluctuations in ground-water levels,
long-term trends due to climatic variations also are evident. The
long-term fluctuations result largely from annual changes in the
amount of precipitation but are caused also, to a small extent, by
other factors such as changes in temperature.

The hydrographs in figure 4 indicate a general decline of a few
tenths of a foot from 1952 to 1955. During that period precipitation,
and consequently recharge to the aquifers, was deficient. Natural
discharge, however, continued at sapproximately the same rate.
Therefore, a part of the total discharge was necessarily derived from
storage. In 1956 the levels rose sharply, and they have continued to
rise. This rise is believed to have resulted from increased precipitas
tion.  Over a period of many years, the fluctuations due to climatie
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variations average out, so that the long-term effect of these variations
on ground-water levels is insignificant.

Of more immediate concern to the economy of the valley is the
effect of artificial withdrawals on the ground-water levels. Although
insufficient data are available for evaluation of these effects, it is cer-
tain that water levels have been lowered somewhat as a result of
ground-water withdrawals. However, because the withdrawals until
recently have been small, their effect has been negligible.

CHEMICAL QUALITY OF THE GROUND WATHR
: WATER FOR IRRIGATION

In evaluating water to be used for irrigation, the salinity hazard,
the sodium (alkali) hazard, and the concentration of bicarbmmte,
boron, and other ions must be considered. The above properties of
water were discussed by Wilcox (1955) and the following discussion
is based almost entirely on his report. e

BALINITY HAZARD

The salinity hazard depends on the concentration of dissolved
solids. = It is commonly measured in terms of the electrical condic-
tivity of the water, expressed as micromhos per centimeter, or EC X
10°, at 25° C.  The electrical conductivity is an approximate measure
of the concentration of the ionized constituents of the water. Wilcox
(1955) divides water into four classes with respect to its conductivity.
The dividing points between the classes are at 250, 750, and 2,250
micromhos per centimeter. (See fig. 5.)  Water of low conduetivity
is more suitable for irrigation than water of high conductivity, all
other factors being equal. Wilcox provides the following classifica-
tion of irrigation water with respect to salinity hazard:

1. Low-salinity water (C1) ean be used for irrigation with most erops on most
soils with little likelthood that soil salinity will develop. Some leaching is re-
quired, but this occurs under normal irrigation practices except in soils of ex-
tremely low permeability.

2. Medium-salinity water (C2) can be used if a moderate amount of leaching
oceura.  Plants with moderate salt tolerance ean be grown in most cases withe
out special practices for salinity control,

3. High-salinity water (C3) cannot be used on sofls with restricted drainage,
Even with adequate drainage, special management for salinity control may be
required and plants with good salt tolerance should be selested,

4. - Very high salinity water (C4) is not suitable for irrigation under ordinary
conditions but may be used occasionally under very specisl circumstances,

SODIUM HAZARD
The sodium, or alkali, hazard is indicated by the sodinm-adsorption

ratio (SAR), which may be defined as SAR= CaF - Mg+ in
—
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Tasre 1.—Chemical analyses and classification of waters

[Analysis by U.8. Geclogical SBurvey, Quality of Water Laboratory, Salt Lake Qlty,
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31/48-36B1....| 8 66 | 6-14-48 h8d 424849 L2 C3-BY 90| .03 30
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which concentrations are expressed in equivalents per million (epm).

If the proportion of sodium among the cations is high, the sodium

hazard is high; but if calcium and magnesium predominate, the sodium

hazard is low. Wileox classifies irrigation waters, with respect to
sodium hazard, as follows:

1. Low-sodium water (81) can be used for irrigation on almost all soils with little
danger of the development of harmful leveld of exchangeablé sodium. How-
ever, sodinm-sensitive erops such as stonefruit frees and avocados WIAY acoumu-
late injurious concentrations of sodium,

2. Medium-sodium water (82) will: present an appmmablﬁ sodium hasard in
fine-textured soils having high cation-exchange capacity, especially under low-
leaching conditions, unless gypsum is present in the soil. This water may-be
used on coarse-textured or orgunic soils with good permeability.

3. High-sodium water (83) may produce harmful levels of exéhangesble sodium
in_most goils and will require special soil management<-good drainage, high
leaching, and organic matter additions.

4. Very high sodium water (84) is generally unsatisfactorily for irrigation pur-
poses except under special cireumstances.

BICARBONATE ION
Residual sodium carbonate (RSC) is 8 measure of the hazard ine
volved in the use of high-bicarbonate water and is defined by the
formula RSC=(CO;~~+HCO;™)— (Catt+Mgtt), in which concen-
trations are expressed in equivalents per million. Water in which
the value for residual sodium carbonate is greater than 2.5 epm is
not suitable for irrigation. Water that contains 1.25-2.5 epm is con-
sidered marginal, and water containing less than 1.25 epm is probably
safe.

BORON

Boron is present in nearly all natural water in amounts that range
from less than 1 to several parts per million. In small amounts it is
essential to plant growth, but it is toxic at concentrations slightly
higher than the optimum. Scofield (1935) has proposed limits for
boron depending on the sensitivity of the crops to be irrigated.

WATER FOR DOMEBTIC USE

The concentration limits of some chemical substances in drinking
water used on interstate carriers and for public supplies in general,
as specified by the U.S. Public Health Service, follow:

Constitusnt Muzimum concentration (ppm)
Iron and manganese (BUm) .. v ooenena 2
Magnesfum . . oo 125
Bullate. - i 250
Chloride. it i 250
Flooride. oo
Dissolved solids. oo mme oo . 5()0 (I,QD(] permitied)

It should not be assumed, however, that all water containing
dissolved mineral matter in concentrations exceeding these limits is
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in the Crescent Valley, Bureka and Lander Counties, Nev. .
Utali. - Source of sample: 8, spring: W, well. Clussification for irrigation: Bes fig. §]

Clonstituents (ppm)—Continned
4

|23 & «

Bi g [

2 = e g 2 Remarks

Bl e @ = = 1) =
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2.0 521172 48 20 g 0002 122 04 8.7 | 00y not reported.

43 310 98O W74 B9 o .4 309 LY Noi suitable for irrigation or
domesticuse. :

17 Yoo ade | 1 26 4 66 | 202 (35 PR Hard -water. - Some’ softening
desirable forcertain domeatie
uses. 7.9 ‘ppm Fe  preeipl-

: tated from samnple.

10 461 157 53 42 20 B 1 P 126 01 74 Fine, 1.6 ppm; - manganese,
BRID,

14 157 | 270 ] 158 73 .9 LB .04 148 6 82 Qn‘?lisly for fepigation Is mar-
ginal,

BT 86| 188 71 421 L4 2.4 02 98 LR E—

5B1755~81—-3
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necessarily harmful. Rather, the limits should be used only as a
guide in determining the suitabidity of water for hitman consumption.

Another factor for consideration is the hardness. Hard water re-
quires a large quantity of soap to produce suds, although this problem
has been largely eliminated through the use of synthetic detergents;
further, hard water contributes to the formation of seale in water
heaters, radiators, and pipes.

Hardness is cansed almost entirely by the presence of caleium and
magnesium. Iron, mangancse, aluininum, @ gome ~other metallic
cations, and free acid also cause hardness, but generally they are not
present in sufficient quantities to be objectionable. =~ Although no
rigid limits have been set as to what constitutes hard water, any water
that has a hardness of 60 ppm or less is generally considered soft.
Water that has a hardness ranging from 61 to 200 ppm can be con-
sidered moderately hard to hard, and water having a hardness greater
than 200 ppm is considered very hard. Water having a hardness of
more than 200 ppriis generally too hard for many pmpuses and
therefore normally is softened,

CLASBIFICATION AND INTERPRETATION OF ANALYSES

The chemical analyses and other significant characteristics of water
from 4 wells and 2 springs are given in table 1.

WATER FOR IRRIGATION

As stated previously, consideration should be given first to the
salinity and sodium (alkali) hazards in appraising water for irrigation.
Accordingly, in figure 5 the salinity and alkali hazards of all the waters
that were analyzed are plotted on a diagram proposed by Wilcox for
the classification of irrigation water, . As shown. most of the wateris
in class C2-81; that from the Crescent Valley Hot Springs, 29/48-101,
and from well 20/48-34C1 are in class C3-52.  On the basis of salinity
and sodium hazards alone, then, all the water, except the water from
these two sources, can be wfely used to irrigate most crops.

Water from wdl 29/48-34C1 also contains 1.5 epm of residual
sodium carbonate and must therefore be considered mar: ginal on that
basis. The high residual sodium carbonate (9,9 epm) Qf the sample
from the Crescent Valley Hot Springs, 29/48-1C1, is beyond the limit
considered safe for irrigation. All the other gsamples analvzed are
within safe limite with respect to residual sodium carbonate.  The
low boron eontent of all the samples is within the limits proposed by
Scofield (1935) forsensitive corps.

WATER FOR DOMESTIC UBE

With the exception of the water from the Crescent Valley Hot
Springs, all the waters that were analyzed are suitable for domestic
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use. However, all are moderately hard to hard, and it may therefore
be desirable to soften some of the harder waters for certain domestic
uses.

The concentration of ﬁuonde in the water from the Crescent Valley
Hot Springs is much in excess of the mandatory limit of 1.5 ppm set
by the U.S. Public Health Service for interstate carriers. The con-
tinual use of this water by young children during the formation of
their permanent teeth undoubtedly would result in mottling of the
enamel (Dean, 1936). Mottling becomés more natwea,ble as the
fluoride content exceeds 1.5 ppm.

LOCAL VARIATIONS IN THE CHEMICAL QUALITY OF GROUND
WATER

All ground water carries minerals in solution. A small part of the
dissolved minerals is present originally in the rain and snow from
which the ground water is derived, but most of the mineral matter is
dissolved from the rocks with which the water comes into contact.
The longer water is in contact with the rocks the more highly mineral-
ized it becomes, so that ordinarily the concentration of dissolved
solids increases with inereasing distance from the recharge arca. In
addition, the opportunity for solvent action is increased in fine-grained
rocks having a high porosity, because the surface area of the rock that
is exposed to the water is very large.

From these general principles and from the results of the chemical
analyses, it is po%siblé to make some statements concerning the quality
of gmund water in the valley. A study of the analyses indicates a
marked increase in the concentration of dissolved solids near the axis
of the valley. For example, wells 20/48-3B1 and 29/48-34C1 yield
waters that contain respectively 448 and 638 ppm of dissolved solids.
Water from wells 29/48-5A1 and 28/48-9B1, which are closer to the
recharge area, contain only 276 and 298 ppm of dissolved solids. Tt
is inferred that the increase in dissolved solids with increased distance
from the recharge area is due to the solution of the clastic rock parti-
cles and evaporites of the valley fill by ground water percolating -
through them. It is probably safe to genemliza that the ground water
in and near the axis of the valley, or in the area shown on plate 1
as the saltgrass area, is more highly mineralized than ground water
nearer the areas of recharge. It is more difficult, however, to predict
the chemical composition of the dissolved solids.

On the basis of one analysis, that of the sample from spring 31/48-
36B1, it is thought that the hardness of the water in the northern
part of the valley probably is less than that in the central part of
the valley. In the discussion of the geology of the mountain ranges,
it was stated that the mountains flanking the northwestern part of
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the valley are composed largely of voleanic rocks, whereas the moun-
tains bordering the central part of the valley contain much limestone.
Inasmuch as the chemical composition of the ground water is related
to the chemical composition of the rocks from which the valley fill
was derived; it may tentatively be assumed that ground water from
the valley fill north of T. 29 N. contains proportionslly less ealcium
and magnesium and more sodium than does the ground water farther
south.

The amount of boron is low in all the samples that were analyzed,
and it seems reasonable to assume that, as the samples were obtained
from the central and northwestern parts of the valley, high concentra-
tions of boron will not poss 8 problem in those areas.

DEVELOPMENT OF GROUND WATER

Small perennial streams rising in the mountaing have been utilized
for domestic supply, for mining and milling sctivities of the past, and
for irrigation, but the ultimate development of the valley will be
based largely on its supply of ground water.

PRESENT DEVELOPMENT

About 2,300 acre-feet of ground water is presently being pumped
from 6 irrigation wells and 2 industrial wells. Of the 8 wells, 7 are
in the west-central part of the valley; the 8th is in the eastern part.
All the wells obtain water from the unconsolidated sediments of the
valley fill. A few other wells have been drilled for rrigation but to
date they have not been:uszed for that purpose. . In addition, several
stock wells and o few domestic wells have been drilled or dug in the
valley. All the known wells are shown on plate 1.

The two industrial wells, 28/47-33A1 and -33A2, supply water for
milling and domestic purposes at the Gold Acres mining community.
Each well iz 12 inches in diameter and 250 feet deep. They are
pumped throughout the year, either singly or together, and in 1956
vielded 500 acre-feet of water, according to data in the files of the
Office of the State FEngineer. The water is pumped mors than 3
miles through a pipeline to Gold Acres,

The two rrigation wells at the Dean Ranch are at or near the toe
of the Indian Creel fan: Well 28/48~18A1, which is betwesn 300
and 350 feet deep, penetrates aquifers that have a transmissibility
of about 60,000 gpd per foot.. The specific capacity of the well is
not known but is estimated, on the basis of the transmissibility, the
type of well construction, and an assumed coeficient of storage of
a few hundredths, to be between 20 and 30 gpm per loot of drawdown.
No data relative to the transmissibility or specific capacity are avail-
able for the other well, 28/48~17B1, which is only 190 feet deep. Each
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well is pumped at a rate of 1,000 gpm or more for & few weeks to 2
months or longer each year and is used to supplement surface water
diverted from Indian Creek. Water from both surface and under-
ground sources is used to irrigate 240 acres.  Feed for cattle is the
only crop raised at the ranch.

In 1956 an irrigation well, 29/49-34C2, was drilled at the Dewey
Dann Ranch in the northeastern part of the valley. The well is 228
feet deep and taps aquifers that have an average transmissibility of
about 30,000 gpd per foot. = Its specific capacity is about 13 gpm per
foot of drawdown. At the beginning of the 1957 irrigation season,
the well was pumped at the rate of about 1 cfs (cubic foot per second;
ahout 450 gpm), but in 1956 it reportedly was pumped at the rate
of 1,000 gpm for a period of 2 months.

Farming is presently carried on in the west-central part of the val-
ley, where several irrigation wells are in use. Aquifer tests made at
wells 30/48-27C1 and -33C1 indicate transmissibilities of 6,500 and
37,000 gpd per foot, respectively, for the aquifers penetrated by these
wells, In Aungust 1953, after 6 hours of pumping, the measured dis-
charge from the latter well was 665 gpm and the pumping lift 122
feet,indicating a specific capacity of about 10 gpm perfoot of drawdown.
Well 30/48-27C1 has a specific capacity of only 5 gpm per foot of
drawdown. Both wells were drilled in 1852—well 30/48-33C1 to a
depth of 300 fest, and well 30/48-27C1 to a depth of 352 feet. The
number of acres irrigated by the two wells is not known but is esti-
mated to be between 200 and 300.

Well 20/48-2901 was drilled to a-depth of 276 feet in 1953, Data

furnished by Mr. Arnold of Beowawe indicate that the specific

mpamty of the well is less than 10gpm per foot of drawdown.
Water is pumped from the well at a rate of about 500 gpm into a
reservoir, from which it is pumped into a sprinkler system, and irri-
gates 170 acres. In 1956 well 20/48-29C2 was drilled to a depth
of 300 feet, a quarter of a mile north of well 29/48-29C1. Reports
by the (]1111@1 indicate that the specific capacity of the well may be as
high as 40 gpm per foot of drawdown.

Relatively insignificant quantities of water are withdrawn from
stock and domestic wells in the valley. - In at least 6 wells, the water
is under sufficient pressure to flow af the land surface. All the flow-
ing wells are on the valley floor beyond ‘the toes of the alluvial fans,
and all but one are on the Dean Ranch it the central part of the val-
ley. None has a large yield, their specific capacities ranging from 5
to less than 1 gpm per foot of drawdown.
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POTENTIAL DEVELOPMENT

Water can be pumped from the ground-water reservoir without
causing a persistent decline in water levels only to the extent that an
equal amount of water can be salvaged from natural discharge. = In-
asmuch as nearly all the natural discharge takes place by evapo-
transpiration from the phreatophyte areas, salvaging all the ground
water for beneficial use would entail lowering the water table fo a
level below the root zone of the phreatophytes—possibly more than
50 feet below the land surface.

At present, all the large producing wells are located at the pe-
riphery of the phreatophyte area, and any future large producers prob-
ably will be located there also. Pumping from wells in these areas
might appear to intercept the water moving toward the areas of nat-
ural discharge on the floor of the valley, but pumping will not reduce
that discharge until it has caused a significant lowering of the water
table under the floor of the valley. 'This would require a far greater
lowering of the water table—that is, a reduction in storage—in the
ares of pumping. In other words, before there can be salvage for
beneficial use of the water now discharged by phreatophytes, there
must be some depletion of the water that is stored in the ground-
watber reservoir, :

Ultimately, the lowering of water levels by pumping from storage
should result in a reduction of natural discharge; and theoretically,
by continued pumping for a period of years it should be possible to
stop all natural discharge. Annual withdrawals of ground water
equal in amount to the annual recharge could then be made without
a further continuing decline of ground-water levels. However, the
degree to which such “mining” can be carried out is limited by both
economic and hydrologic considerations. To withdraw water from
wells in the more favorable areas of the valley (see fig. 6) until all
natural discharge is stopped may necessitate lowering ground-water
levels in those areas a hundred feet or more. Pumping costs may
become prohibitive before such a lowering can be effected, in view of
the fact that crops normally grown in this part of the State have a
relatively low market value. Also, some water must be allowed to
discharge naturally in order to maintain “salt balance—~that is, to
carry off the salt deposited as a result of evaporation of the water,
and thus prevent the salt content of the water from rising too high.

Tf future exploration for ground water indicates that large quan-
tities can be withdrawn also from the axial part of the valley and
from other areas now believed to be unfavorable for development,
the quantity of water that can feasibly be developed may be consid-
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It should be noted that, as the underflow from the Crescent, Valley
to the Humboldt River is probably very small and as some outfow
must continue if salt balance is to be maintained, development of
the ground-water resources of the Crescent Valley will have no sig«
nificant effect on the flow of the river. »

AREAS SUITABLE FOR DEVELOPMENT

The suitability of an area for the development of ground water can
be evaluated on the basis of (a) the quantity of ground water locally
available; (b) the physical characteristics of the aquifer, in this area;
(¢) the chemical quality of the water, and the possibility that the
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quality may deteriorate after prolonged pumping; and (d) miscella-
neous factors such as topography, depth to water, and type of soil.

QUANTITY OF GROUND WATER AVAILABLE LOCALLY

The total recharge to the valley is derived in varying amounts
from different parts of the adjoining mountain areas. Generally,
the larger and topographically higher watersheds in the mountains
contribute the most runoff and consequently the most recharge.
Thus the large watershed drained by Indian Creek may contribute
as much as one-fourth of the total recharge to the Crescent Valley,
whereas the low hills of the Malpais contribute only a very small part.

Probably about one-third of the total recharge originates in the
Cortez Mountains. Some watersheds in the Cortez Mountains con-
tribute considerably more recharge than others. The relative
amount contributed by each is indicated by the streamflow data in
table 2, if the assumption is made that the recharge contributed by
each stream is directly proportional to the volume of the streamflow.
Although it is known that this assumption is not exactly true, owing
to many variables, still it is useful as a guide in estimating the amount
of rachmga that is effected locally. The data in table 2 indicate that
the major part of the recharge from the Cortez Mountains is derived
from Duff and Frenchie Creeks and the stream in Mill Canyon.

TisLe 2—Flow measurements of streams on the west side of the Cortes Mountains

Name ol slream Dataof Flow Remsarks
| messorement | (oo

Mill Canvon
Fourmile Creek. .

v

Measured st mouth of
eanyon,

Brock Canyon ;

Cottonwood Creek . Measured near toe of al-
luvial fan,

Measured on alluvial fan.

R

Little Cottonwood Creek._._

Mensured st mouth of
eanyon,

= R
B0 DMw e e |

PHYSICAL CHARACTERISTIOS OF THE ALLUVIUNM

Insofar as the water-yielding properties of the saturated alluvium
are concerned, its most important characteristics are the degree of
sorting, the porosity, and the average grain size. A high degree of
gorting increases the porosity of the alluvium, but a high porosity
does not of itself determine the quantity of water that a saturated

581786014
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deposit will yield to wells. A material may be highly porous, but if
the average size of the mineral grains is small it will yield little water
to wells. - The yield of  sediment is reduced to the extent that water
adberes to the walls of the mineral grains by molecular attraction.
Because the total surface area of the component fragments of a fine-
grained sediment is greater than that of an equal volume of coarse
material,; the quantity of water thatis retained by molecular attraction
in the finer grained sediment is also greater.

The physical characteristics of the alluvium were discussed in the
section on geologic formations. It was stated there that the alluvium
becomes progressively finer grained toward the axis of the valley.
Few dats are available concerning the sorting of the alluvium in the
Crescent Valley, but it is probable that the degree of sorting and the
porosity of the alluvium that was deposited by perennial streams are
greater than those of the deposits of intermittent streams, Therefore,
the most favorable well sites probably are on the larger alluvial fans
which normally are those traversed by perennial streams or by the
larger intermittent streams. Ordinarily, the site should be selected
on the lower part of the alluvial fan, as the alluvium near the apex
may contain boulders several feet or more in dmmeter Also, the
depth to the permanent water body near the apex of the fan will
usually be great and often may be excessive.

CHEMICAL QUALITY OF THE WATER

As previously stated, ground water becomes more highly miner-
alized with distance from the recharge area. This genersl relation
between the amount of mineralization and distance from the recharge
area should be considered in selecting a site for a well. Ordinarily
ground water in the aquifers that underlie the alluvial fans is suitable
for irrigation and industrial use, whereas water in the aquifers near
the axis of the valley may contain dissolved minerals in objectionable
quantities,

The chemical quality of water pumped from a well will deteriorate if
the withdrawals are sufficient to divert water of poor chemical quality
to the well, Therefore, water pumped from wells near the axis of
the valley may deteriorate somewhat in chemical quality if the pump-
ing is sufficient to reverse the normal gradient and thus divert water
from the axis of the valley, and especially from the playa areas, to
the wells.

OTHER FACTORS

Other factors, such as the depth fo water; also govern the choice
of & well site. Although the piezometric surface slopes downward
toward the axis of the valley, its gradient usually is considerably less
than that of the land surface. Consequently, the depth to water is
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usually greater at the higher elevations and may be several hundred
feet near the bedrock-alluvium contact. Locally, however, the ground
water may occur under perched water-table conditions, and there
the depth to water may be considerably less than expected, though the
quantity of ground water would probably be small.

The choice of a site for an irrigation well is affected also by the type
of soil. No data on soil types in the Crescent Valley are available,
but it is apparent that much of the area that corresponds to the
saltgrass area is now unsuitable for agriculture because of the presence
in the soil of large quantities of soluble salts.

SUMMARY

The selection of favorable areas for the development ol ground
water for irrigation in the Crescent Valley is based on the factors
just diseussed and on the known characteristics of existing wells in
the valley. The most promising area for the development of ground
water on the west side of the valley extends from the southern limit of
the Indian Creek fan northward to Corral Canyon. (See fig. 6.)
With proper construction, most wells drilled in the lower parts of the
alluvial fans in this area to depths of several hundred feet will be
capable of yielding several hundred to more than 1,000 gpm with a
reasonable lift. This area, and particularly the lower section of the
Indian Creek fan; appears to be the most favorable in the valley.

Tt is more difficult to evaluate the aquifers on the east side of the
valley. Perhaps quantities of ground water on the order of several
hundred acre-feet can be pumped annually from each of the alluvial
fans traversed by the larger streams, such as Duff and Frenchie
Creeks and the stream in Mill Canyon. The yields of wells on the
east side of the valley probably will be less than those in the more
favorable areas on the wost side of the valley. ‘

A small area on a fan at the foot of the Malpais has been designated
as doubtful, but wells there may yield a few hundred gallons per
minute. Thefanis the onlylarge one below the Malpais and may con-
tain alluvium of sufficient permeability to carry a moderately large
quantity of water. '
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42 GROUND-WATER POTENTIALITIES IN CRESCENT VALLEY, NEV.

Tastn 4—Water-level mensurements in wells in the Crescent Valley, Fureka and
Lander Counties, Nev.

27/47-17B1 ’

Ed Flippini, Drilled; wnnsed well, diam 810, depth 103 1t.  Meusuring point, top of casing, 0,51t ahove
land surface.  Water lovels, n foct below measuring point: Aug, 12, 10948, 70.09; Bept. 21, 1064, 70,17,

28/47-3601

Dian Filippiot, - Drilled, unused well, dlam 61n; depth 184 ft.  Mensurine point, top of casing, 0.8 aliove
land surface,  Water lovels, in feet below mensuring point: Jaly 8, 1948, 5.76; Aug. 11, 1948, 5.89; Aug, 18,

1054,7.02.
28/48-9B1

Dan Filippind,  Drilled stock well, dism 4 in, reporied depth 120 1t.- Measuring point, top of bushing,
0.8 it above lanid surface, - Water levels, in feet above measuring point: Avg. 11, 1948, 7.02; Bept. 22,1054,

5166,
28/48-19D1

Tan Filippint. - Detlled stock well, disin 4 in, depth 15814, Mensuring point, top of casing collar, 0.8 1t
above land surface, Water lovels, in foet above messtring polnt: Adg. 11,1948, 0.85; Nov. 3, 1854, 0.50.

29/48-3D1

.8, Geologieal Burvey, - Bored observalion well, dism 4 in, depth 8 .  Measuring polnt, Lop of casing
0.1t above land surlsee, Water lovels, infoet below mensuring polnt, 1048 51 .

Date Water Date ‘Water Date Water
Isvel Teyel lavel
Ang. 12,1048 Eas -y 21 5.15.1| Mar, 20, 1950 - 4,64
Oet, 28 4444 Bept, 7 600 1 Bept. 14, 1051 | 40
Mar, 15,1949 384 ,
20/48-20C1

W, ¥, Buchanesn, Drilled frvigation well, diam 14 in to 207 1t, 12 in to 276 {t. Measuring point, airline
opening, 1.1 ft above land surface. Water levels, in feet below measuring peint: Aug. 6, 1953, 56.45;
et 21, 1958, 57.14; Bept. 21, 1054, 5.6,

29/48-34C1

Trave Filippint,  Drilled stoek well, dtam g in, depth 206 ft. Measuring point, base of pumip, north side,
0.4t above land surface. - Water levels, in foet. below measuring point, 196866 - -

Diate Wiiter Date Water Dute Water
level Tevel level
July §,1848 6.74 1| Sept. 7 708 || Bept, 20,1952 7.48
Avig 11 7,87 11 Mar, 20, 1950 7.79 || Bept, 21, 1954 &.01
Out. 26 7,874 Bept: 12 8.10 3 Mar, 10, 1955 7,07
Mar, 15, 1949 6,458 1 Mar,-29, 1951 7.58 || Bept. 20 .33
July 21 707 [Rept 1 7.556 1 Aug. 25, 1956 7,83

20/49-34C1

Dewey Dann, - Drilled demestic well; diam 8in, depth 1851, Measuring point, top of casing 0,31t above
1and surface.  Waler levels,in feet helow measuring point: June 8, 1948, 72.40; Aug, 11, 1948, 71 91,

30/48-33C1
T, T, Buchanesu, Drilled irrfgation well, dlam 14 in, reported depth 300 . Messuring peint, iole in

pump base, 0.2 ft above land strface.  Water levels, in feet helow measuring point: Mar, 6,1953; 58.60;
Oct. 21, 1963,/89.04.
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.8, Geoloeleal Burvey.
0.4 It above land gurfa
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wells in the Crescent Valley, Bureka and
Nev~~Continued

OF WELLS

G-6A1

Bored observation well, diam 4 in, depth 8 If, Measuring point, top of casing,
¢, Waterlevelsyin foet below messuring point, 1948-56,

Tale Water Date

Tevel

Water
lovel

Water Date

Ang, 12,1048

Oct 28
Mar. 15, 1949
JTily 21
Bept. 7

Mar, 20, 1950
Bept. 12
Mar, 29, 1051
Sept.14
Sepl. 28, 1052
Blar. 6, 1853

e i

St daradad
e
Basnae

Sept, 22, 10564
Mar, 10, 1055
Sept: 20
Mar, 27, 1856
Aug. 25

31/4

Win, Conmelly,  Dug domestie well, dism 4 1, dopt
Water lovels, in fest below measuring point, 1848

0-5C1

hiait, Messuring point, lepofcosing, of land surfuce,
06, . :

Date | Water

level

Diite

Water
Tovel

Date Wiiter

Aug, 10, 1048 Bept. 13

g Nar. 20, 1081
Bept. 14
Bept. 20,1052
Mar, 8,1958

Oot. 26
Moar, 15, 1049
July 21
Sept, 8
Mar 20, 1990

Hept; 22, 1054
Mur. 10, 1955
Hept. 20
Mar. 77, 1956
Aug. 25

3174

1.8, Geplogleal Burvey, Bored obesrvation well, d
‘Water levels, in fest be

3.2 ft'sbove land surface,

1781

am 4'in, depth 121, Measnring point, top of cising,
oW messuring point, 1948«50;

Date ‘Water

Jevel

Date

Water
level

Date Water

level

Jualy 91

Ang 12,1948
Oct. 25 Sept. 0

Mat. 15, 1049

7.49
7.4
560

7.92. Mar; 20,1950
X200 Bept 13

.64
7.8

Tasre 8.~Drillers” logs of wells in the C‘xxcant Valley, Eureka and Lander Counties,
Bl

I)a}ith
{feet)

Thick:
Tieas
{foet)

Material

Thick-
Tong
{feet)

Depth

Material (feot)

28/47-33A2

London Exlension Minine Co. Drilled industrial and domestic well; 124n casing to 250 7,

rforated 150

to 240 ft, with 34 by 2in slols, Fivst water at 03 {t; static level reported ut pd ft.  Drilled by John
Champlon, Beno, Nev, Completed O, 18, 1950,

Topsoil sud gravel

e m‘dpm]”

Gravel, eosrse, and clay.
Clay and gravel, fine
Gravel, fine; water

Clay and gravil

Oy

T« s s
Gravel, fine; waler..

e S s
Clay and gravel

Lravel, voarse

Cllay and gravel, fne.
Cravel, conrse L.
ayand gravel
Gravel, foe ol

Clay and gravel i
Gravel, -3 I dlamete
81&3 and gravel

s

b
weElieBEes




44 GROUND-WATER POTENTIALITIES IN CRESCENT VALLEY, NEV.

Tanre 5.—Drillers’ logs of wells in.the Crescent Valley, Eureka and Lander Counties,
Ney~—Continue

Thick- | Depth Thick- | Depth

Material neus et - Material hens (fept)
(feet) ‘ : ' {eel) -
28/47-3501

Frimoes MoCoy. - Dyilled jrripation welli 14.1n casing fo 200 ft; perforated 55 to 182 [t with 14- by 8o slots,
gﬁuﬁg ;gater reported at 8515, Drilled by Osrruthers Drilling Servics, Deowawe, Nev. CUompleted June
y 5 . -

3 3 10 128
w3 9 134
13 2 4 143
20 55 2% 167
3 58 3 170
12 0 7 177

7 77 5 182

4 8l 13 195

6 a7 5 200
14 101

8 109 Total depth 200

6 115

28/48-8D1

Dan Filippint, . Drilled, unused well: 4-In easing o 151 ft; perforated 100 to 140 It with 1L(- by 6-1n slots,
First water reported at 11 ft. - Flows 15 gpm, . Drilled by Louls Clarkson, Elko, Nev. Completed Mar.

5‘!

Clay, FOlOW. i v ims miinnis 11 Oy, wellow.cuiinmn s o 108
Gravel water 5 18 Band. . loian . iz 120
Clay, blue_... g 25 |1 ' Olay, yvellow_ 9 198
Clay, yellow... 11 361 Band. . apaiinn 7 186
Band:. i sy 4 4011 Clay, yellow. il siiicnndisd 15 151
Olay, yallowa il it 28 68 -

HSand. EVE 7% Total depth- . coiianliviiuiis 151

28/48-14D1

Dian Filippiol. - Drilled, unused well; 16-lnveasing to 180 46 perforated 35 to 176 £t with 346- by 3le-In slots,
First water at 32 It; statio level reported at 15 15 depth to waler 126 f8, Aug. 10, 1054 Dirilled by Mel
Meyer, Completed Sept, 21,1940, : :

2 2 Gravelandday. ... .. 4. 124
3 5 || Olay, red, and gravel 9 183
27 32 Sandpwater. ooooeansan 2 185
4 86 1 DY s crwipns 20 15
8 44| Gravel; waber, .. ...- - 1 156
4 28 | Olay, ved, and zravel..ecmmenw 14 170
12 8aHG 1 water. ... - 1 171
a2 7 ai e o R 4 175
13 105 Clay sad gravel. ooooeccaaouns i3 180
5 110
5 116 Total depthe . occcmmrmes]mammnaos . 180
b 120

; 28/48-15C1 ~

Dan Filippinl. Drilled stock well; 4-in, ¢asing 1680 f; periorated 59 to %41 withid by 4.ip, siots, Fimt
water at 14 1t; static level reported at <7 1t Flows 15 gpmo. . Drilled by Louls Olarkeon, Elko, Nev.
Completed Dee. 21,1956,

Clay, yelloWowiisiosiomes 14 1 Bande vl , i5 89

Hand; water.. o6 40 B TR

Clayy yelow. Lo i coisiaiiis 24 74 Total depth fE )
28/48-16B1

Dan Filippini, - Drilled, nnused well; 4-In. cesing to 108 ft: perforated 70 to 108 ft with 14 by 6-in. glots,
Virst waterat 117t.  Flows 20 gpm.  Drilled by Lonis Clarkson, Elko, Nev.  Completed Feb, 22,1040,

Olay, yollow, ..oidiciibiidnid 11 11} Band i 108
Sand . o 20 i
Olay, bluscoiviisiiiisia 8 28 Potal depth. cicsiiiviifusmanssiag 108
Clay, yellow, sandy. .ot 44 7z : , '
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Tavww 5.—Drillers’ logs of wells in the Crescent Valley, Eureka and Lander Counties,
ev.~—Continued

Thiek. Depth Thicks | Depth
ness ooty Material e {feut)
{feat) (fest)

28/48-178B1
Dan Fillppinl,  Drilled frrigation well; 16-In. casing to 168 ft; uncased 168 to 100 ft; pecforated 75 to 166 ft
with 96 by Riedn dlote.  Firat water at 75 [t statlc level reported at 15 01 i ed by Mel Meyer,
Reno, Mev. Completed Ott. 27, 1049,

Muterinl

S

Total depth.

H. 1. Buchancau, Drilled domastic well; 10-in. casing to 106 It; perforated 75 fo 108 tt with L= by 12dn,
slots. Fieal waterat 07 It staticlovel reportad at 74 {6 Drilled: by Oarruthers Dirllling Servics, Beowawe,
Ney. Completed May 95, 1063,

Boil

Clay, sandy
Gravel snd &
Clay, sandy. ..

Total denth

20/48-17A1

H.J. Buchanesu. Drilled, unused well; 14-n,casing to 212 1t; perforated 72 to 219 1t with M. by 1lcin,
slots. First water at 77 {t; static level reported at 70 ft; depth to water 71,08 1, Aug, 20, 1084, Drilled
by Carrathers Drilling SBervice, Beowawe; Nev,  Completed Ot 14, 1055 !

o
=

Clay, sandy L.

Uravel water.
|| Clay, hard

Band; water.

 Band, s
Clay, sticky, pravel.
Band, five, hard: water
Bund, vonrse: water
Olay, sand
Eond; water
Clay, 8tie
Sand and olay; water.

Tatal depth

s

Hand, hard, and gravel.
Qlay’ ﬁ’ gf :

4

e

Clay, sand:

Hard shell”. ..

Band, hard; water____

Clay, sticky. R
Hand snd grovel; waber. . c.e..

somusaaBeamse

ot

20/48-17C1

. 1. Buchanean, Dwilled, unused well; 14-n casing to 200 1t perforated 54 t0-192 & with 1 by 3%-,{««in
“alois. Firsl water rgmmﬂ a4 54 16 depth to-water 55,70 18 Aug. 20,1954, Drilled by Carruthers Drilling
Servieg, Beownwe, Nev.  Completed Nov, 24, 1053,

2 - Ulay, stleky.
1% Clay, sandg,
10 o

8

= ;oﬁglomerate” 3
Clay, sandy. 8 o g
7

-

i

2
i
4

[
R

s

Total depth. . oiiiiciill. G

Clay, sandy.

v s = i
Hand and gravel g
Eand and gravel 1
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TaBLe 6.-=Drillers' logs of wells in the Crescent Valley, Bureka and Lander Counties,
‘ Nev—Continued

Thieks | Depth Thicks | Depth

Material ness (fdet) Material 11088 {feet)
{fest) (feel)

20/48-29C1
1.7 Brichanest,  Drilled irvlgation well; 14-4n casing 0 to 207 Tty 12-In, 200 to 276 1t; 14-in casing perforated
5510 207 1t with 14 by 344in slots; 12-in caging porforated 200 to 276 £ with }- by 15440 slots. First waler
ot 60 1t; static level reported at 55 ft; depth to water 57.63ft, Sept. 21,1964, Drilled by Canruthers
Drilling Service, Beowawe, Nev, ~ Comipleted Mar, 4, 1953,

Claya ooy Sl B 5N Gravels o iinilones e 5 3 160
Hand, Tme, hard__ 20 25 |1 Clay and cobbles. 4 164
Clay and ¢obbles 15 40 || Clay, ssndy.ocus a0 184
Clay,-sandy, and grav 17 51 Olay, red, stieky. 18 200
O te”’ 3 60 || Sand, coarse. ... & 206
12 Y2 1 Clay, sandy, hard. . 12 238
i2 4 Band, hard. o cvmnmamm s 5 223
& 02 1] 81l 4 227
4 96 7 234
4 140 15 248
13 118 3 252
12 125 3 265
a2 g 264
2 i3 12 278

13 147 Sasc
8 %00 S ORI & 3 (6150 ¢ SIS PRI 276

2 157
20/48-29029

Beowawe Farms. Drilled irrigetion well; 144n casing 0 to 242 it and 12.4n, 232 10 300 1t} fornted B to
200 ft with ¥4 by 3l¢dn slota.  First water at 67 [t; stotic lovel reported ot 66 1. Drilled by Carruthors
Drilling Bervice, Beowawe, Nev, Completed Dee. 20, 1066, - :

Boll 2 21| *Decomposed granite” 8 143
(2751 S e S S, 4 6 24 187
Sand, hard. o oo 4 10 8 175
Hand, fine, hard .- 7 17 8 183
Girayelioiiiin 4 21 4 1wy
Band; coarse 9 an 1 Clay, stieky, any 16 203
Olay; sead 5 2 || Ol ey 8l &
iy, sandy.oc 4 45 ¥ 5ticky, an 2
Gravel..oen 3 sgilgand L 4 901
Clay, sandy. 8 54 11 Clay, sticky, and gra 7 228
Band; hard.. 11 65 1] Band. ool oo iiiiiig 4 237
gand, silty. ... 2 47 1 Clay... 3 235
Bond, hard; waters: 2 7511 Band, hard 8 241
Clay, 3a0a ¥ i o s e b 5 8 Olays 6 247
Sand, comrse g 88 1 Clay, fandy. ivan 13 260
Band, Bardi o ocesssiisionmass 9 97 || ¥Decomposed granite’. . il 15 &8
e 8 105 || 8and, hard, snd elgy.. il 12 257
4 108 || Olay, stk e cnnenionsosmman 4 201
:‘5, 114 | Clay, sandy oo oocsaicnnmmnas g 300
12
14 135 Totaldepth. i vemcriom e men e 300

20/48-3401

Drati Filippind, - Drilled stock well; 411 easing £o 206.7¢; perforated 100 to 105 { with V6 by B-inslots. Flist
water at 12 ft; etatic level reported at 3 ft; depth fo water 7.38 ft, Aug. 25, 1066 Drilled by Louis Clark-

som, Elko; Nev, - Completed Dec, 8, 1962, ,
3 E 271

Clay, FellowW. e crm il 100 W Band i

Sand and gravel: & 5 105 | Clay, gray i 25 206
Clay, Ughtgray. i - 100 205 :
Olay; blue. - 63 268 Totabdepthoiiaciciislviniaimuas 206

29/49-11C1

Dan Filippinl, - Drilled stock WBK; 60 caslng to 109 1t tncased 109 to 208 1f; perforated 68 to 107 1t with
14~ by 5-in slots, - First water at 151ty static level reporied 8t 13 ft. - Drilled by Louls Clarkson, Eiko,
Nev,  Completed Dac. 13,1952, :

Iy, TEHOW . wndiviv i sl 15 15 Sand and gravel ooisaiaiaas & 208 -
Gravel and clay, water. 42 Pt -

Band, yellow, coarse .. IeR 110 Total deptho ool 208
Clay, sandy, yellow. l il 180 200
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Tavvw 5.—Drillers’ logs of wells in the Crescent Valley, Bureku and Lander Counties,
Nev—Continued

Thik- Dpth Thick-"} Depth
Materinl Tass {feety Material Deas Heet)
(feet) (feel)

20/40-5402

Diewey Dann, o Dirillad frrivation welly Iddn casine to 200 It ]gerfamted 55 to 21B £6 with Lo by B elofs.
First water at 55 Tty depth to water 53,27 ft,June ¢, 1957, Dyilled by Carruthers Drilling Service, Beo:
wawe, Nev, Lcan)pieted May:30; 1956,

Olay, sllty

“DE‘(‘GI})DG&E& grgmﬂ:a“
Clay, sandy . o

Sand; fine; ha

Band, COSFSE,

Clay, sandy.
“Decotmposed

Hand, silty.
HDecompos

Clay.si.

Olay, sandy
“Deé&mpﬁsed granite’.
Clay, sandy

Total depth

mwwﬁnmﬁwm

30/48-22B1

Pat Arvoolds Delled unused well 1ddin easin § to 200 1 perforated 15 to 200 18 with 3e- by Dliednslotn,
Pirstwaler ol SR 1 depth to water 81,67 £ty July 20, 1954, Deilled by Carruthers Drilling Service, Beo-
Wamz, Mev. Completed May 27,1954

sy 17
Clayand 12
gay sandy, soft. 8

i

L R U 0 G o B D 0

Clay, sandy und gravel
Clay, Sandy,..
Band, hard, .-
Oy “aid ETaVH

Total depth. .

ot

30/48-27C1

H. J, Buchaneau. ' Drilled- frrigation well; 14-n casing to 353 It; perforated 30 fo 340 it with 14 by 81éin
slots, First water at 30 1¢; static level repnrwi at 13 ft: depth to water 13.06 6, Mur. 6, 1958, Dirilled
by Carruthers Drilling vame, Beowaws, Mev, - Completed Ot 7, 1652, ;

o

Clay and streaks of s&nd
Hand, flue, hard
Gravel...

g

£

A

Clay, sandy..
Bam

e
| S oaie i < tn B ko

%%m’ f1ck

8y, 8

Olay and 20 s
Cluy, sandyo.o y Total depth

i
¥
v
¥
£
3
i
i
b
i
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TasLe 5.~ Drillers’ logs of ivells tn the Crescent Volley, Burelie and Lander Countiés,
Nev—Continued

: Thicks Depth Thicks 1 Depth
Material Tiesy {fest) Mauterial nags {feat)
(feet) (feet)
30/48-33C1

M. 1o Puchanean.  Drilled Irrlgatkm woll; 14n casing to 300 ft; perforated 70 to 205 It with %5 by 2iein
slots. . Fivsb waler at 6725 depth to water 69.04 it Oct. 21, 1953, Drilled by Carruthers Drilling &ervme,
Beowawe, Nev. Oompkted Apr. 26,1552

Sall 1 T4 BEAVEL, il b i et lin i ddnsian 4 161
Gravel. . oouiiinoamias 1 2 1 Cebbles and olay, sand 24 {88

OBy e 2 4 11 Band, hard; 16 o204
Qlay and eobbles 26 361 Band and eiay-_, 28 232
and, hard. e sinieaas 2 32 | Uravel; water... 3 235
Clay “and cobbles 16 48 || Clay, sticky..... 2 237
Clay, sendy, and gravelaons 12 Hand; hard, and gra 18 253
81 SR R T 67 1 Clay, sandy 7 260
Cravel and sand; wale i1 Vi ravei “““““ 3 263
B 6 84| Olay, st 1 274
Clay, ssndy 12 96 11 8and and fx‘aval, ater.. 8 280
1ay, sticky g 10471 Clay, sapi T 87
Hand snd gravel; water 8 112 1| /8and, haré, B 285
Sand snd streaks of clay. 24 146 Dx&y, stlcky. 8 _an0
Oravel Woler. luiees 4 150 : i e
Oliy; S80AY. . e omntan 10 180 Totaldepth. .| .oposiiin]dimmmmmnan 300
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UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER-SUPPLY 1539-C
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EXPLANATION

Drainage divide

Approximate position of contact
of bedrock and alluvium

Base of piedmont slope
'2
Well and well number

o
Test boring or piezometer tube
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Spring and spring number

4
Depth to water table,
in feet below land surface
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Saltgrass
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Greasewood and saltbush
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WATER-SUPPLY PAPER 1581

UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY PLATE, 1
R.45E. R.48 E. R.50E. R.51E.
= = =
LI\ 3 & =
= s g
K ® = S S
Z D S S
- s 8
\ § 7
— pDeowawe!
\ S5 w SN | ol e
% HUMBOLDT /MY =
$ W S B |E
z £ D > T
=z = N1 I | I I T .= 1 31
% S ’ N ™=\,
by, W 1
i Z Beowauwe Hot Springs - /
31 = we. ngs /7
N. N = X &
= i 7
\ E = E " —
= ' —
b3 / g ] p/ :
4
F g 7 m I f‘
S o1 N 3 U s
\ F RN 2
Wi gie el ) "s
A S S = )
/ :\\\m\\ 2 T ‘ z ‘ //,‘; ¥
L N 818 ¥ e T
= = P = £ /
Qe ~E N —s— [
S ~ o 5 A 7
N : SA :
R S e Y S i Z \ =
N & LTSRN ST SN ‘ e 2 3
§\ & {111 ST\ B\ M ; ? .} §
3 : = : _ﬁ._
- § g
MT LEWIS I %
= 9680 5“ 3 .
= Ao 4| e e L L | | S A s BE Vet | S ) & |+
/m& (_ GRANITE MOUNTAIN [\, Yo ZN9
4
T. . £ z o"
29 & . %
N. e \‘ s 4
O BULLION MOUNTAIN 5 & / s
e : Y D . =
2 ) 4
20 = o £
S
g\\\
N T
J v
T g
28 J S
3 SN
H ;§ : 7 §Q 10 ] 21 | 12
§ / 18 é15 15 | 14 | 13 T
'/'\\,p [
I e 19 21| g3l o -| lag £
27 N
N. Rocky
Pass o 28 | 27 | 26 | 25
;9‘; | 3 33 | 34 | 35 | 36
S G DISTRIC] AN '
E g " st R.50E. R.51E.
= s S e
?/e = T\ MT TENABO EXPLANATION
T Z" 9162
ES <0 Cortez
S £ £jSie) | CORTEZMINING %
2 b = DISTRICT g.
= . Z Playa = Greasewond area
AN A a § = ’ g
26 R L = = S = g
L K / \Z b = &£ = I
Vi S % = — e
; 3 : Z 7= 2 . Saltgrass area
/,,” = / % z 5 % Drainage boundary, approximate 9
A 5 =
" = 7 Q L Spring
# S 3 S \ 2
a4 = 4 = Z = $D1
- = / %%’ """"""""""" Nonflowing irrigation well
o o % S Toe of alluvial fans, approximate Number referred to in text
4 - ‘M =
00 3 E ';E Nonflowing well, other than
RS 1 3 E E atl e et irrigation well
5
= $ 3 \ alig Foot of hills or mountains .
P B S) 242 Approninvite bedvesk-al N Flowing well
N. . é 3 @) Sheiace

i T\

3
3

R.48 E.

R.45E.

Base compiled from Bureau of Land Management
and U. S. Geological Survey maps

m

MAP OF CRESCENT VALLEY,

EUREKA AND LANDER COUNTIES, NEVADA, SHOWING

LOCATION OF WELLS AND SPRINGS AND AREAL EXTENT OF PHREATOPHYTES

4
|

112 MILES

581735 O =61 (In pocket)



	Bulletin 15
	plate1
	plate2



