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GROUND-WATER APPRAISAL OF MONITOR,
ANTELOPE, AND KOBEH VALLEYS,
NEVADA

by

F. Eugene Rush
and
D. E. Everett
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SUMMARY

Monitor, Antelope, and Kobeh Valleys, in central Nevada, are large,
open valleys, draining to Diamond Valley. Precipitation within the drain-
age area is the source of virtually all the water. Most of the economically
available ground water is stored in and transmitted through Tertiary and
Quaternary alluvium. Storm and snowmelt runoff commonly cause flow in
Slough Creek through Devils Gate to Diamond Valley, but there is no filow
here most of the time,

Underflow of ground water occurs from Monitor Valley to Kobeh Valley,
Recent faults cut the alluvium of northern Antelope Valley and impede ground-
water flow northward to Kobeh Valley. Underflow to Diamond Valley through
Devils Gate is considered very small. Leakage of ground water through bed-
rock from the report area has not been identified.

The estimates of the average annual recharge and discharge for the
entire area are 37, 000 and 30, 000 acre-feet, respectively, The preliminary
estimate of perennial yield is 34, 000 acre-feet. However, because the area
is elongate, irregular in shape, and of large extent and because the prin-
cipal valleys are hydrologically interconnected, the approximate yields of
individual valley units were estimated to provide information useful for the
development of the area: Southern part of Monitor Valley 13, 000 acre-~feet,
northern part of Monitor Valley 8, 000 acre-feet, Kobeh Valley 16, 000 acre-
feet, Antelope Valley 4, 000 acre-feet, and Stevens Basin 200 acre-feet.

The total amount of ground water in storage in the upper 100 feet of
saturated alluvium is estimated to be about 6, 000, 000 acre-feet. About 1
million acre-feet is in Antelope Valley and in each of the two parts of Monitor
Valley, about 2, 7 million acre-feet is in Kobeh Valley, and about 50, 000 acre-
feet is in Stevens Basin.

All the well water sampled and some spring water was found suitable
for irrigation., The water generally is a calcium bicarbonate type, and the
best quality is near the areas of recharge,.
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Surface water is used partly for irrigation in Kobeh Valley, In 1963
ground-water pumpage was only about 1, 700 acre-feet. Springs on the valley
floor discharge about 5, 200 acre-feet annually. Kobeh Valley has the great-
est potential for irrigation development in the report area because it has the
largest perennial yield and probably has the longest growing season. The
areas adjacent to the phreatophyte areas are best suited hydrologically for the
development of ground water for irrigation, Wells should have proper spacing
to prevent local overdraft and to provide for maximum utilization of the
ground-water potential of the valley.

INTRODUCTION
Purpose and Scope of the Study
One of the greatest deficiencies in water knowledge in Nevada is the
lack of hydrologic data in about half of the valleys in the State. In an effort
to overcome this deficiency, legislation was enacted in 1960 to provide for
reconnaissance studies of ground-water basins in Nevada under the cooper-
ative program between the U, S. Geological Survey and the Nevada Depart-
ment of Conservation and Natural Resources. The purpose of these studies
is to provide ground-water resources information to the public and to assist
the State Engineer in the administration of the ground-water law by making
preliminary estimates of the average annual recharge to, the discharge from,
and the perennial yield of valleys and basins. The scope of the reports also
includes appraisals and information on (1) climate, (2) geologic environment,
(3) extent of the hydrologic systems, (4) ground water in storage, {5) water
quality, {6) areas of potential development, (7) existing and potential problems,
and {8) needs for additional study.

This report is number 30 in the series of reconnaissance studies and the
area covered is shown on figure 1. The field work was done in April and May
1964 and consisted of a 3-week study of the hydrologic conditions and the
geologic environment of the area.

Location and General Features:

The report area is in central Nevada and includes the major valleys of
Monitor, Antelope, and Kobeh, and one small valley, Stevens Basin, which
is along the eastern side of the area. The areais enclosed by long 116°00'
and 117°00' W., and lat 30°30' and 40°00' N., and is in southeastern Lander,
southwestern Eureka, and northern Nye Counties (figs. 1 and 2). It is about
100 miles long in a north-south direction and 40 miles wide in the latitude of
U.S. Highway 50. The total area is about 2, 400 square miles, subdivided
among the four valleys as follows: Monitor, 1, 060; Antelope, 456; Kobeh,
875; and Stevens, 18 square miles.

U. S. Highway 50 extends eastward through Kobeh Valley and connects
the nearby towns of Austin and Eureka, Tonopah is about 50 miles southwest
of Monitor Valley (fig. 2).
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Belmont, virtually a mining ghost town at the south end of Monitor
Valley, had a population of 1, 500 in 1873, During that era it was the Nye
County seat., Belmont was abandoned when mining in the area became un-
profitable, and the county seat was moved to Tonopah,

Physiography and Drainage

Monitor, Antelope, and Kobeh Valleys are in the central part of the
Great Basin section of the Basin and Range physiographic province. The
bordering mountains generally trend north-south. Monitor and Antelope
Valleys are elongate in this same direction; Kobeh Valley is roughly equi-
dimensional in form, The report area is bounded on the west by the Toquima
Range and the Simpson Park Mountains, on the north by the Roberts Mountains,
and on the south and east by the Monitor, Antelope, Fish Creek, and Sulphur
Spring Ranges. In the report area the northern part of the Monitor Range
separates Monitor and Antelope Valleys, An isolated peak, Lone Mountain,
is in the eastern part of Kobeh Valley, just north of U. S. Highway 50 (pl. 1).

The highest peaks are along the east and west sides of Monitor Valley
in the Toquima and Monitor Ranges. In the Toquima Range the highest peak
is Mount Jefferson (11, 949 feet). Other high peaks of that range are Toquima
(10, 916 feet) and Wildcat (10, 507 feet) Peaks, Sawlog Ridge (10, 478 feet), and
White Rock Mountain (10, 156 feet), In the Monitor Range the high peaks are
Monitor (10, 886 feet), Carl (10, 538 feet), and Antelope (10, 220 feet) Peaks,
and Summit Mountain (10, 461 £ eet). Ninemile Peak (10, 104 feet) is in the
Antelope Range, and Roberts Creek Mountain (10, 133 feet) is in the Roberts
Mountainsg. .

The lowest point in the area is Devils Gate (5, 990) feet) where U, S,
Highway 50 passes from Kobeh Valley eastward into Diarmnond Valley. The
altitudes of the valley floors range from about 6, 000 feet in the lower part of
Kobeh Valley to more than 7, 000 feet at the south end of Monitor Valley. The
mountains commenly rise as much as 4, 000 feet above the adjacent valley
floors, and attain a maximum relief where Mount Jefferson rises about 5, 000
feet above Monitor Valley,

The surface drainage is generally from the mountains toward the ad-
jacent valley floor. Drainage irom Antelope and the northern part of Monitor
Valleys extends northward to Kobeh Valley. Infrequent drainage probably
occurs from the southern to the northern parts of Monitor Valley through the
bedrock gap in Tps. 13 and 14 N., R. 47 E. In Kobeh Valley the surface
drainage on the valley floor is eastward toward Devils Gate, where flow may
pass into Diamond Valley. Stevens Basin has internal surface drainage.

Climate

The air masses that move generally eastward across Nevada are charac-
teristically deficient in moisture. The precipitation pattern is related prin-
cipally to the topography; the stations at the higher altitudes generally receive
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more precipitation than those at lower altitudes. As a result the valleys

are semiarid, whereas the higher mountain arcas are subhumid. The
regional air masses supply most of the precipitation in the winter. Thunder«
storms supply most of the precipitation during the summer, but are usually
localized in extent.

Precipitation has been recorded at Belmont, Potts, and Charnac Basin
in the #eport area and at five nearby stations at Austin, Eureka, Fish Creek
Ranch, Tonopah, and Tonopah Airport, These stations are shown in figure 2;
the precipitation data are given in table 1. The maximum average annual
precipitation, 11,92 inches, was recorded at Austin. Charnac Basin with
only a 7-year record, has a similar average of 11, 61 inches annually. At
Potts and Belmont, the averages are 6,33 inches and 8. 53 inches, respec-
tively., The smallest precipitation recorded was at Tonopah Airport, wheore
the average is 3,78 inches a year.
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The records for the three stations in the report area provide the basis
for several tentative conclusions on the precipitation pattern. First, the
average annual precipitation at Potts, 6. 33 inches, probably is typical of
the armount that fails in the lowest parts of Antelope and northern Manitor
Valleys, which are at altitudes below 7, 000 feet. Precipitation at Belmont,
about 8 1/2 inches, may be typical of the higher parts of the valley floors,
such as southern Monitor Valley, which is at an altitude of about 7, 000 feet
and the lower parts of Kobeh Valley. The mountains receive still larger =
precipitation as indicated by the recorded average annual precipitation at
Charnac Basin (altitude 8, 500 feet) of 11. 61 inches.

Temperature data have been recorded at Austin, Eureka, Fish Creek
Ranch, and Tonc¢pah. Since 1949 the Weather Bureau has been publishing
freeze data, which are given for these stations in table Z. Because killing
frosts vary with the type of crop, temperatures of 32°F, 28°F, and 24°F
are used to determine the number of days between the last spring minimum
(Prior to July 1) and the first fall minirmum {after July 1).

Fish Creek Ranch (6,050 feet) is the lowest of the four stations and
yet has the shortest average growing season. This may be due to thermal
inversions common to many of the valleys of Nevada, or to topographic
position and exposure. A crop experiencing a killing frost at 28°F would
have an average growing season there of only about 73 days. Austin and
Fureka, though at higher altitudes, had longer growing seasons; 134 and 116
days, respectively, Tonopah, situated similar to Austin and Eureka, and
also much lower and farther south, had the longest season; about 172 days.
Probably no parts of Monitor, Antelope, or Kobeh Valleys have growing
seasons as long as those at Tonopah.
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Table 2. --Number of days between the last spring minimum and
the first fall minirnum for Austin, Eureka,
Fish Creek Ranch, and Tonopah

{from published records of the U, 5, Weather Bureau)

Austin Eureka Fish Creek Ranch Tonopah
Year 240 289 329 24° 289 320 240 280 320 240 289 32°
1948 139 129 125 -- -- -- 125 56 29 173 139 129
1949 177 125 111 ~- -~ -- 119 80 ad40 190 188 160
1950 143 113 99 - -- - 88 40 33 146 114 88
1951 174 141 125 -- -~ - 94 81 9 207 160 144
1952 -~ 90 90 -- - - 142 87 44 237 201 9l
1953 163 147 126 129 128 111 89 &9 3 173 149 147
1954 174 115 111 150 115 96 98 70 48 - w= -
1955 164 154 115 143 117 108 886 82 he3 187 177 144
1956 192 162 128 133 109 109 135 58 c28 204 200 152
1957 -~ --  ~- 9 96 95 121 35 28 196 179 161
1958 152 150 134 140 134 93 139 98 d73 178 178 159
1959 177 132 108 131 ‘112 27 12} 79 e44 228 197 156
1960 144 138 120 -- — == 141 87 87 209 174 139
1961 156 149 124 -~  -- .- 110 91 65 170 158 149
1962 -- . -- .- 122 77 21 237 191 143
Average 163 134 117 132 116 91 115 73 41 195 172 140
4. The record shows frost on June 30 and July 1, but no frost during the
succeeding 40 days to August 10th.
b. The record shows frost on June 30 and July 7, but no frost during the
succeeding 63 days to September 9th.
¢, The record shows frost on June 22 and July 6, but no frost during the
. succeeding 28 days to August 3rd.
d. The record shows frost on June 29 and July 1, but no frost during the
succeeding 73 days to September 28th.
e. The record shows frost on June 30 and July 8, but no frost during the

succeeding 44 days to August Z1st.
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As no temperature data are available for stations in the report area,
only comparisons with the nearby stations can be made. The conditions on
the valley floors of Antelope, Kobeh, and northern Monitor Valleys probably
are similar to those at the Fish Creek Ranch station where an average growing
season of 73 days occurs for a erop experiencing a killing frost at 28°F. ‘
In the southern part of Monitor Valley, the length of the growing season is
difficult-to estimate, .but probably is shorter, The shortness of the. growing .
season will be an important factor in the long-term success of farming in
these valleys. As agricultural development continues in Diamond Valley to
the east, the experiences of the farmers in regard to the length of growing
season will be wBeful iy evaluating potential success in the report area, The
growing season here probably will be shorter than in Diamond Valley. Before
any extensive farming is undertaken in these valleys, it would seem prudent
to establish stations for obtaining temperature data as an aid in estimating
the length of the growing season.

Typical annual temperature extremes in the valleys of central Nevada
range frosm -10°F to 97°F.

Previous Work:

Very little hydrogeologic information has been published for Monitor,
Antelope, and Kobeh Valleys and the surrounding mountains, Captain Simpson
{(1876) first visited and described the area in 1859 in an effort to find a
shorter wagon route than the Emigrant Trail along the Humbeldt River from
Camp Floyd, Utah, to Genoa in Carson Valley, Nevada, Hague (1883 and
1892} and Nolan and others (1956) reported on the geology of the Eureka min-
ing district to the east.

The first water-resources report of central Nevada was prepared by
Meinzer (1917) on Big Smoky, Clayton, and Alkali Spring Valleys; Big Smoky
Valley is the adjacent valley west of Monitor Valley (pl. 1, fig. 2). Ferguson
(1933) described the geology of the Tybo mining district, which is about 20
miles southeast of the south end of Monitor Valley. The stratigraphy of the
Toquima Range (Kay and Crawford, 1964) and the Roberts Mountains were
described by Kay {1955), Merriam (1940), Merriam and Anderson (1942), and
Clark and Ethington (1964). Roberts and others (1958} described the Paleozoic
rocks of north-central Nevada, The Paleozoic rocks of Antelope Valley were
recently desctibed and mapped by Merxiam (1963).

Reconnaissance studies of the ground-water resources have been made
in many areas of the State, including the adjacent areas of Diamond Valley
(Eakin, 1962a), Ralston and Stonecabin Valleys (Eakin, 1962b), and Smith

. Creek and lone Valleys (Everett and Rush, 1964).
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Numbering Systern for Wells and Springs

The numbering system for wells and springs in this report is based on
the rectangular subdivisions of the public lands, referenced to the Mount
Diablo base line and meridian. It consists of three units; the first is the
township north of the base line. The second unit, separated-from the first by
the slant,..is the range east of the meridian, The third unit is separated.from
the second by a dash and designates the section number, The section number
is followed by a letter that indicates the quarter section; the letters a, b, <,
and d designating the northeast, northwest, southwest, and southeast gquarters,
respectively, Following the letter, a number indicates the order in which the
well or spring was recorded within the 160.acre tract. For example, well
18/51-304d1 is the first well recorded in the southeast quarter of section 30,
T, 18 N., R. 51 &,, Mount Diablo base line and meridian,

Because of the limitation of space, wells and springs are identified on
plate 1 only by the section number, guarter section letter, and number in-

dicating the order in which they were located. Township and range numbers
are shown along the margins of the area on plate l.

GENERAL GEOLOGY ANR.HYDROLROGY

Geomorphic Features

The mountains of the report area are cormplexly folded and faulted

blocks of igneous, metamorphic, and sedimentary rocks. The present topo-

graphic relief is largely the result of movement along many north-trending
faults. Many small Recent faults cutting the alluvium are evident from aerial
photos and field investigation and some are shown on plate l.

Large alluvial fans were formed from debris washed from the Togquima
Range into Monitor Valley. These fans are best developed at the mouths of
Ikes, June, Willow, and Cave Canyons. The apex of the June Canyon fan is
about 700 feet higher than its toe. In antelope Valley, along the castern flank
of the Monitor Range, large fans have developed at the mouths of Copenhagen
Canyon and Allison Creek, They are generally not as large as those in
Monitor Valley. In the Simpson Park Range, Ferguson Creek has transported
a large amount of rock debris to form a large fan in the western part of Kobeh
Valley (T. 21 N., R. 48 E.). Elsewhere along much of the mountain front,
the alluvial apron is composed of many small fans, and in part forms an inter-
mediate slope between the mountains and the valley floor. However, in some
areas sloping planed-rock surfaces, called pediments, have been eroded at
the foot of the mountains, These are well developed in the northern part of
Kobeh Valley (Tps. 22 and 23 N., R. 49 E. ), in ecast-central Monitor Valley
(T. 14 N., R, 48 E.}, and on the western side of Bellvue Peak {T. 17 N.,

R. 51 E.) in Antelope Valley.

Alluvial fans of two ages have been formed in the report area. The

-9~
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older fans are deeply dissected and are found along the relatively stable
rnountain fronts. The younger fans are not digsected and are along the
mountain fronts where Recent faulting has ceccurred, The fans that have
formed at the mouths of Willow and Cave Canyons are younger in age and
are covered by a veneer of younger alluvium,

The valley floor.in the central and eastern parts of Kobeh Valley is a

‘broad, flat area which slopes upward to the alluvial apron and merges with

it. In the western part of Kobeh Valley and in Monitor and Antelope Valleys,
the valley floor is much narrower, averaging 2 to 3 miles in width.

Lithologic and Hydrologic Features of the Rocks

The rocks of the report area are divided into three lithologic units:
consolidated rocks, older alluvium, and younger alluvium, . This division is
based largely on their hydrologic properties; however, the hydrologic prop-
erties of the consolidated rocks vary widely with differences in their physical
and chemical properties. The surface distribution of the units is shown in,
plate 1. The reconnaissance geologic mapping is based on aerial-photo inter-
pretation supplemented by ficld observations at widely scattered points,

Most of the mountain areas of the western and northern parts of the
report area are comprised chiefly of Tertiary and Cretaceous lava flows and
voleanie tuff. However; the dominant rock types in the Fish Creek Range and
that part of the Antelope Range bordering Antelope Valley are marine sedi-
mentary rocks, principally dolemite and limestone. Quartzite, shale and sand-
stone are interbedded with the carbonate rocks in minor amounts. The east-
ern flank of the Monitor Range near Copenhagen Canyon is comprised pre-
dominantly of carbonate rocks (Merriam, 1963, pls. 1 and Z). The carbonate
rocks range in age from Cambrian to Permian and are estimated by Merriam
(1963, p. 6) to about 25, 000 feet thick.

The older alluvium is late Tertiary to Quaternary in age, It ¢harac-
teristically consists of unconsolidated and poorly consolidated, dissected,
and commonly faulted and folded, poorly sorted gravel, sand, and silt. Most
of the alluvial apron is older alluvium derived from debris washed from the
mountaine. ;

The younger alluvium is late Pleistocene and Recent in age, Although
not all are distinguished on the geologic map (pl. 1}, four types were identi-
fied: (1) stream-channel and flood-plain deposits, commonly of sand-and
gravel, along the major streams; (2) fine-grained lake beds of Pleistocene
age in Stevens Basin and perhaps of this age or older in Kobeh Valley; (3)
fine-grained playa deposits in southern Monitor Valley.and in. Stevens Basin;
and {(4) thin alluvial-fan deposits formed downgradient from active mountain-
front faults. For the most part all four types are uncolseolidated, relatively
undigsected, and relatively undisturbed, The first three types are shown on
plate 1 as younger alluvium; the last type forms only a veneer and is not

shown. .
w]l(e~
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The younger alluvium is generally finer grained and better sorted than
the coarse-grained older alluvium.

Most of the economically available water in the report area occurs in
the coarse-grained units of the younger alluvium in the valley lowlands and
older alluvium which comprise the ground-water reservoir, The older
alluvium, composed of low to moderately permeable mixtures of silt, sand,
and gravel, will characteristically yield water {0 wells at a low t0 1woderate
rate, Where saturated near the valley troughs, moderate to large water sup-
plies can be developed from the better sorted younger alluvium,

Except for the carbonate rocks, the consolidated rocks have low perme-
ability; hence, they are among the least economical sources of water in the
area. Many springs flow from this type of rock, but most have a low rate of
flow and many are dry in the summer or during periods of drought. The car-
bonate rocks contain solution channels and locally are moderately permeable.
Because of their topographic position in the mountains-and because of their
great depth beneath the valley floors, they are not considered an sconomical
source of water.

Kral (1951, p. 21) reports that at the Belmont mining districts, shafts
encountering ground water at a depth of 50 feet were dewatered to a depth of
about 400 feet by pumping at a rate of about 300 gpm {gallons per minute).
This indicated low permeability of these fractured carbonate rocks. Similar
conditions are reported by Ferguson (1933, p. 56) at Tybo southeast of the
report arca, However, the carbonate rocks may provide the means by which
moderately large quantities of water could be discharped from this area to
adjacent valleys having lower altitudes, This possibility is considered in a
subsequent section of the report,

SURFACE-WATER FEATURES

Numerous streams have their sources in the mountains of the area, but

" they flow generally only in response to snowmelt and flash-flood: producing

storms. Peak periods of flow in the spring of 1964 were in May. At that
time, as well ag in April, observations were made of the flow in many creeks.
The areal distribution of streamilew in selected streams is presented’in

table 3 and the sites are shown on plate 1.

Continugus surface flow during the period of field investigation extended
from northern Kobeh Valley in Coils Creek and from the Monitor Range of
western Antelope Valley in Dagget Creek to where they join Slough Creek and
causze flow to Devils Gate. No other creeks at this time directly contributed
to the flow through Devils Gate; rather, the flow of other creeks of the report
area was absorbed locally on the alluvial apron or on the valley flopr. During
periods of large runoff caused by rapid snowmelt or intense storms, streams

probably flow along the axis of the valleys in Stoneberger Greek and-Antelope

wash and contribute flow to Slough Creel,
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Residents of Kobeh Valley report that in the spring of most years the
flow of Slough Creek commonly extends through Devils Gate to Diamond
Valley, but in springs following especially dry winters the flow comronly i3
absorbed by the alluvium before it reaches Devils Gate. Coils Creek appar-
ently is the principal tributary to Slough Creek and has its origin in the
Simpson Park and Roberts Mountains at the north end of Kobeh Valley. On
May 19, 1964, an.estimated flow in Coils Creek of about 8 cfs {cubic feet per
second) was observed at the bridge crossing in sec, 27. T, 22 N., R, 49 &.
During the period of study, the creeks in Monitor and Antelope Valleys did
not have a continuous flow to Slough Creek., By late spring of most years,
the flow through Devils Gate decreases to zero and streamflow throughout the
area decreases greatly.

The playa in southern Monitor Valley {T. 13 N., R. 47 E.} was dry in
mid-April 1964; however, the subsequent storm and snowmelt of early May
produced flooding of the playa,

A Pleistocene lake in Stevens Basin has been identified from aerial
photographs. The maximumn recognizable extent of the lake was about 1, 200
acres. Its highest recognizable level was about 7, 240 feet, and it apparently
had a maximum depth of about 30 feet, as computed {rom the present playa
surface. Lake terraces near the Hay Ranch in Kobeh Valley have been iden-
tified (George Hardman, oral communication, 1964); however, their age is
unknown. It is presumed that they probably would predate the cutting of
Devils Gate.
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Table 3. --Migcellaneous streamflow estimates in Monitor,

Antelope, and Kobeh Valleys in April and May 1964

Map Location Discharge
No. j/ lS_i?:e Section Township Range | Date in cfs |
1 Meadow Creek 8 2 N. 46 E. 4-15-64 .4
2 Meadow Creek 35 10 N, 46 E, 4-15-64 . 02
3 Corcoran Canyon 28 10 N. 46 E. 4-15-64 .2
4 Bariey Creek ié 9 N. 47 E. 4-15-64 2.

5 Pine Creek 16 11 N, 46 E. 5-21-64¢ Z.

52 Meadow Creck 6 11 N. 47 E. 5-21-64 0

6 South Fork Mesquite Creekl 32 12 N. 47 E. 4-15-64 Z.

7 Tributary to Stoneberger Creek 9 13 N. 47 E. 4-15-64 O

8 Tributary to Stoneberpger Creek 22 14 N. 47 E. 4-15-64 2.

9 ributary to Stoneberger Creek 2 14 ™. 47 E. 4-15-64 2.

10 Stoneberger Creek 14 15 N, 47 E. 4-15-64 1.5
Il Tributary ta Willow Creek 29 15N. 48 E. 5-21-64 1,

12 Will.ow Creek 25 15 N. 47 B, 4-15-64 . B
13  White Sage Canyon 15 15 N. 48 E. 5-21-64 O

13a Stoneberger Creek 35 "16 N. 47 E, 4-13.64 0

14 Stoneberger Creek 3 16 N. 47 E. 4-13-64 0O

15 Stoneberger Creek 3.5 19 N. 47 E. 4-13-64 0

16 Ackerman Canyon Z5 20 N, 47 E. 5-19-64 .5
17 Willow Creek 20 19 N. 49 E, 5-18-64 1,

18 Snow Water Canyon 31 22 N. 49 £, 5-19-64 2.5
19 Ferguson Creek 11 21 N. 48 B, 5-19-64 4.

20 Tributary to Coils Creek 23 20 N. 49 E. 5-19-64 1,
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Table 3. »-Continued

Map ‘
No. L/ Site

Liocation

Section Township Range

Dischargee
Date :in cfs

21 Coils. Creek

22 Slough Creek

23 Copenhagen Canyon
24 Copenhagen Canyon
25 Antelope Wash

26 Nine Mile Creek

27 Antelope Wash

28 Allison Cresk

29 Allison Creek

30 Hot Spring Wash

31 Antelope Wash

32 Dapgget Creek

33 Browns Canyon

34 Slough Creek

35 Tributary to Slough Creek
36 Tributary to Slough Creek
37 Tributary to Slough Creek

38 Slaugh. Creek at Devils Gate

27

5

24

30

26

25

31

30

9

48

30

7

21

22

22 N,
19 N.
15 N.
16 N.
16 N.
16 N.
17 N.
17 N.
17 N.
18 M.
19 N.
19 N.
19 N.
20 N,
20 N,
21 N.
20 M,

20 N.

49 E.

51 E.

49 E.

50 E.

50 E.

50 E.

51 E,

51 E.

51 &,

5¢ E.

5—}9-64
5-18-64
5.21-64
5.21-64
R-21-64
5.21-64
4-15-64
4-15-64
4-15-64
4-15-64
4-16-64
4-16-64
4-16-64
5-19-64
5-19-64
5-19-064
5-19.64

5-19-64

8.

Z.

2.5

1, Measuring site and number shown on plate 1.
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GROUND WATER APPRAISAL

Monitor, Antelope, and Kobeh Valleys form a hydrotogically inter-
connected but irregular area {(pl. 1). A meaningful evaluation of the supply
available for development is facilitated by subdividing the area into four
valley units for which recharge, discharge, and the approximate yield are
estimated, Morcover, ground-water inflow and outflow between adjacent

‘units are estimated where applicable. The four units are: The southern part

of Monitor Valley, extending from the south end of the valley to the bedrock
narrows just south of Dianas Punch Bowl; the northern part of Monitor Valley,
extending northward from the bedrock narrows south of Dianas Punch Bowl

to the bedrock narrows at Grimes Hills; Kobeh Valley; and Ante-lope Valley.
The hydrology of Stevens Basin, which is a minor valley discharging either
to Antelope Valley or Diamond Valley, is also evaluated.

Ocecurrence and Movement of Ground Water

Ground water occurs under hoth confined {artesian) and unconfined
{water-table) conditions. Hydrostatic heads in many wells and springs are
above land surface. Such heads are found in Kitchen Meadows (T. 18 N.,

Rs. 50 and 51 E.) of Antelope valley and Bean Flat (Tps. 19 and 20 N.,

R. 50 E.) of Kobeh Valley where both gprings and wells flow from the younger
alluvium. In the central part of Monitor Valley, hot springs, such as those :
near Dianas Punch Bowl {sec., 22, T. 14 N., R. 47 E.), flow in response to

a pressure head,

The thickness of the ground-water reservoir is not known because
wells near the centers of the valley do not penetrate the full thickness of the
alluvium. Bedrock was reachedin several wells in Antelope valley and one
in Kobeh Valley, where it was encountered at depths ranging from 16 to 328
feet [see tables 10 and 11 for well records and drillers' logs). However, all
these wells were on the valley margins where the alluvial thickness commonly
:c less than on the valley floor, A deep well (18/51-30dl), drilled to a depth :
of 738 feet along the axis of Antelope Valley in Kitchen Meadows, apparently
did not encounter bedrock, but bottomed in red clay, according to the
driller's log. However, a nearby well (18/51=18cl}, 670 feet deep, penetrated
hard limestone at 645 feet. In Monitor Valley, a 350-foot well (15/48-30d1)
was drilled, but no log is available to evaluate the materials encountered, '

In general, the ground-water movement is in the direction of surface
flow; that is, from the mountains toward the valley floors where much of it is
discharged by evapotranspiration. In Monitor Valley the movement is north-
ward to Kobeh Valley. In Antelépe Valley, most of the ground water moves
northward and is consumed locally in the Kitchen Meadow area. In Kobeh
Valley, most of the ground water moves into and is discharged along the east-
tranding trough in the céntral part of the valley. The alluvium is the princi-
pal aquifer, and most of the ground water moves through it.

wlf=
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Eatimated Underflow

. Where rock material is permeable and ground-water or pressure
gradients exist, ground water flows through the rock material in response to
the gradient, the volume of flow being proportional to the transmissibility,
the pradient, and the cross-sectional width of flow. This movement of '

ground water is called underflow,

Conditions are faverable for ground-water underflow from the southern
part to the northern part of Monitor Valley, The underflow is through older
alluvium; however, additional amounts may be transmitted through the adjac-
ent basaltic Tocks in this part of the valley (pl, 1}, Considering only the flow
through the older alluvium, the estimated average annual underflow is on the
order of 2, 000 acre-feet., This estimate is based on an assumed coefiicient
of transmissibility of the older alluvium of 50, 000 gpd/ft {gallons per day per
foot), an approximate ground-water gradient of 20 féet per mile, and an ef-
fective width of flow in the alluvium of about 2 miles. ' :

Similar conditions are found whére Monitor Valley joins I{obeh Valley
at Grimes Hills,. Here the estimated average underflow {rom the northern
part of Monitor Valley to Kobeh Valley i5 on the order of 6, 000 acre-feat per
year. The underflow is through younger and older alluvium, and to a lesser
extent through basalt and rhyolite deposits of Grimes Hills (T. 18 N,
R. 47 E.). The estimate is based on an assumed average coefficient of trans-
missibility of 100, 000 gpd/ft, a ground-water gradient of about 10 feet per
mile, and an effective width of flow of about 6 miles.

In the northern part of Antelope Valley, east-trending faults of Recent
age (Tps. 18 and 19 N., Rs. 50 and 31 E.) cut the alluviurmn, These faults
form barriers which impede the northward flow of ground water., The result
is that south of the faulted area the water table is near or at land surface,
causing discharge by evapotranspiration of ground water that otherwise would

flow to Kobeh Valley, North of the faulted area and south of Slough Creck, no

ground-water evapotranspiration takes place because of the lack of phreato-
phytes and a depth to water of at least 50 feet.

Underflow from Stevens Basin equals the recharge to the ground-water
reservoir in the basin,. No evapotranspiration of ground water occurs there
because the ground-water level, as indicated by well 19/52-344dl (table 10),
is generally in excess of 400 feet below land surface. The underflow probably
is to Antelope Valley or Diamond Valley, - | :

Underflow through the alluvium in Devils Gate from Antelope and Kobeh
Valleys into Diamond Valley is ‘estirnated by Eakin (1962, p. 18} to be small.
For the purposcs of this report the same conclusion is made. Devils Gate at
its n_ar"rowest place is only about 100 yards wide. At depth the width between
the bedrock walls rpr:::ba,b'ly is less. : :

e Leakage of ground water through bedrock from the report area to

. adjacent-arcas is possible, However, no evideéence was found to suggest or

identify any such leakage. 16



Estimated Average Annual Recharge

The precipitation in the dra{nage area is the ultimate source of the
ground water in the arca. The recharge to the ground-water reservoir is
estimated by a method described by Eakin and others (1951, P. 79-81).

The method assumes that the average annual recharge to the ground-water
reservoir can be estimated as a percentage of the total precipitation within
the drainage area. Hardman (1936) showed that in-gross aspect the average
anpual precipitation in Nevada is related closely to the altitude of land sur-
face and that it can be estimated with a reasonable degree of acecuracy by
assigning precipitation rates to various altitude zones,

The precipitation in the northern part of the report area is larger than
in the southern part for the altitude zones, This conclusion is based in part
on the precipitation data in table 1 and on the stream-flow and vepetative-
cover conditions as observed in the field, The,precipitation'_ and percentage

' of recharge from precipitation in the northern part of the area (Kcbeh

Valley) appears to be similar to the general conditions as found i tnany areas
covered to date by the Reconnaissance Series reports {fig. 1). For Kobeh
Valley the distribution of estimated average annual precipitation is delin-
eated as-follows: 12 inches at 7,000 feet, 15 inches at &, 000 feet, and 20
inches at 9, 000 feet, Four precipitation zones are selected using the above
values. The area of Kobeh Valley underlain by alluvium is assumed to have

" 'no recharge to the ground-water resarvoir, because this material has the

capacity to absorb and hold the small amount of precipitation near the surface
and to discharge it by subsequent evapotranspiration. Therefore, no re-
charge is assumed to ccour below an altitude of 7, 000 feet.

The southern part of the drainage area in Monitor and Antelope Valleys

and Stevens Basin is drier than Kobeh Valley and the distribution of.the

estimated average annual precipitation is delineated as follows: 7 inches at
7. 000 feet, 10 inches at 8, 000 feet, 15 inches at 9, 000 feet, and 18 Inches

at 10,000 feet. The percentages of recharge from the precipitation also

are reduced proportionately for the altitude zones to match the reduction in
precipitation. Five precipitation zones are selected for these valleys. Like
Kobeh Valley, no ground-water recharge s assumed to occur below an alti-
tude of 7, 000 feet. The zones, the estimated precipitation, and the. estimated
recharge for the area are summarized in table 4. :

The prelimina.'ry estimates of the average annual ground-water recharge.

‘from precipitation are: Monitor Valley, scuthern part, 15, 000 acre-feet;

Monitor Valley, northern part, 6,300 acre-feet; Antelope Valley 4, 100
acre-feet; Kobeh Valley 11, 000 acre-feet; and Stevens Basin 200 acre-feet--
a total of about 37, 000 acre-feet. The estimated recharge in the gouthern
part of Monitor Valley is about 5 percent of the estimated precipitation, in
the northern part of Monitor Valley about 3 percent, and in Antelope and

Kobeh Valleys and Stevens Basin about 2 percent.
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Ground water is pumped by wells, but most wells are used for
domestic or stock-watering purposes, and their total discharge does not
exceed 100 acre-feet per year for each area exclusive of Stevens Basin
where only one well is intermittently operated. Only two large~diameter
irripation wells were active in 1963, Well 19/49-30al discharged about
800 acre-feet of water which was used to-irrigate about 240 acres of
land. In 1964 the owner indicates that he plans to use about 1,200 acre-
feet of water to irrigate about 400 acres. Well 15/48-30dl pumped an
estimated 250 acre-feet of ground water to irrigate about 80 acres of
meadow grass. A third large-diameter irrigation well, 15/50-4dl, was
drilled early in 1964; however, no information was obtained as to its
proposed use during the following growing season. Flowing wells at
the Bartine Ranch in Kobeh Valley discharge about 250 acre-feet per
year but their discharge is used by phreatophytes or otherwige
consumed by evapotranspiration,

Springs, both warm and cold, are found in all the valleys of the
report area and discharge a large quantity of water. In the -southern
part of Monitor Valley, only small springs exist, and their estimated

. combined discharge is on the order of 200 acre-feet per year. In the

northern part of Monitor Valley, two areas of large spring discharge
are at Potts (Tps. 14 and 15 N., R. 47 E.) and at Dianas Punch Bowl
(T, 14 N., R, 47 E.); the estimated total annual discharge is 1,500
acre-feet, Maost of these springs are hot, having a water temperature
of about 140°F., The high temperature probably indicates deep
circulation of the water.

The estimated ground-water discharge of the springs in Antelope
Valley, principally Klobe Springs (T. 18 N,, R. 50 E,) and those at
Kitchen Meadow (T, 18 N., R 51 E,}, is about 1,000 acre-feet per year.
The principal springs in Kobeh Valley am those at the Bean Flat’

(Tps. 19 and 20 N., R. 49 E.), the Bartine Ranch (T. 19 N., R. 50 E. )
and the Hay Ranch (T. 20 N., R. 52 E,) areas, The estimated total
spring discharge in Kobeh Valley is on the order of 2,500 acre-feet per
year,

All the spring discharge, about 5,200 acre-feet per year, is
assumed to be used by the phreatophytes and discharged by evapotrans=-
piration, This discharge, therefore, is included in the estimated
phreatophyte discharge in table 3,

Table 5 shows that the estimated natural ground-water discharge by
phreatophytes is about 30,000 acre-feet per year. The estimated total
ground-water discharge in 1963 by phreatophytes and all types of wells,
but excluding underflow of ground water from ome valley to another within
the report area and outilow from the report area, is about 32, 000 acre-
feet, distributed amaong. the valley units as follows: Monitor Valley, .

-2
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southern part, 9,300 acre-feet; Monitor Valley, northern part 2,400
acre-feet; Antelope Valley, 4,300 acre-feet; Kobheh Valley, 16,000 acre-
feet; and Stevens Basin, 200 acre-feet. The underflow of ground water
from valley to valley within the report area and the loss of ground water
from the report area have been discussed in the section on estimated

“underflow.

Ground-Water Budget

Before the development of ground water by man, the ground-water
system was in dynamic equilibrium; the long-term average annual
recharge and discharge were equal. The estimated average annual
recharge and natural discharge, as computed in previous sections of the
report, are about 37,000 and 30,000 acre-feet, respectively (tables 4 and
5}, The imbalance between the two values is the result of limited ‘
available data and unresolved hydrologic factors.

Table 6 shows the ground-water budget analysis for the northern and
southern parts of Monitor Valley, Kobeh Valley, and Antelope Valley and
Stevens Basin., For example, in the southern part of Monitor Valley,
the average recharge of 15,000 acre-feet per year is not offset by an
equal amount of discharge. The imbalance amounts to 3, 800 acre-feet
per year. The estimated 2,000 acre~feet per year of discharge by
ground-water outflow through the alluvium from the southern part of
Monitor Valley enters the northern part of the valley and becomes part
of the estimated 8,300 acre-feet per year of recharge to the area.

The recharge to the northern part of the valley is offset by a similar
amount of natural discharge, of which an estimated 6,000 acre-feet per
year ig ground-water outflow to Kobeh Valley, In Kobeh Valley there

is an imbalance between the 17, 000 acre~feet of estimated annual recharge
and the 15,000 acre-feet of estimated natural discharge. The imbalance
may represent underflow from Kobeh Valley through carbonate bedrock to
Diamond Valley; however, no evidence is available to support this
hypothesis.

Antelope Valley appears to be semi-isolated from Kobeh Valley by
fault barriers which apparently impede the northward flow of ground -
water, .thereby causing the discharge of a volume of water essentially
equal to the average annual recharge.

in Stevens Basin.nearly all the recharge moves out of the valley

by leakage from the area. The volume of water is small and therefore
cannot be identified as recharge elsewhere.
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Perennial Yield

The perennial yield of a ground-water reservoir is the maximurn
amount of water of usable chemical quality that can be withdrawn and
consumed economically each year for an indefinite period of time. If
the perennial yield is continually exceeded; water levels will decline
until the ground-water reservoir is depleted of water of usable quality
or until the pumping lifts become uneconomical to maintain, Perennial
yield can not exceed the natural recharge to an area indefinitely.
Moreover, the perennial uield ultimately is limited to the amount of
natural discharge that can be economically salvaged for beneficial
use.

Table 6 shows that the imbalance between the estimates of recharge
and discharge is about 6,000 acre-feet pex year. Because the data used
to compute recharge and discharge are no meore accurate for. one than the
other, the perennial yield of the entire area is taken as the average of
the two, or roughly 34, 000 acre-feet,

Because the area. is elongate, irregular in shape, and covers a
large area, development in one part of the area will not salvage all the
discharge nor intercept all the recharpe. For exarnple, a large-scale
pumping development in the central part of Kobeh Valley would possibly -
affect the supply in the northern part of Monitor Valley, but it never :
would have an appreciable effect on the southern part of Monitor Valley,
some 50 miles to the south, Accordingly, the approximate yield is
evaluated for each of the four principal valley units, recognizing of course
that if substantial development should occur 'in one unit,. it would reduce
the yield of the downstream unit and might reduce the yield of the
adjacent upstream unit, The extent to which the adjacent upstream:
unit would be affected is dependent on the magnitude of the development
and on the effectiveness of the barriers in the northern part of Antelope
Valley and near Dianas Punch Bowl {(pl. 1}.

The reduced yields of valley units adjacent to a heavily pumped unit
would be caused by the interception of gmound-water outflow to the down=-
stream unit and by increased infiow from the adjacent upstream unit,
sub ject of course to the limitations of movement imposed by any
intervening barriers, As a result, water crossing 2 boundary between
valley units theoretically can be developed in either valley, Therefore,
including this water in the estimates of the perennial yield for each
vallky, the surn of the perennial yields of the valley units will numerically
exceed the total perennial yield value for the combined report area,
Table 7 shows the approximate magnitude of the ylelds for the valley
units.. The estirnates of total recharge and discharge, including the
estimates of ground=-water inflow and outflow, are from table 6,
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Storage

Under native conditions the amount of water in storage is nearly
constant, This balance has been disturbed only slightly by the diversion
of small amounts of surface and ground water. Water-level measure-
ments have been made on three wells in the study area for a -period of
gseveral years, The measurements in these wells, 18/51-741, 18/51-34dl,
and 21/49-16cl {table 10), indicate that there is a very slow local decline
in the amount of ground water in storage.

Recoverable pround water in storage is that part of the stored
water that will drain by gravity from the ground-water reservoir, The
specific yield of a rock or soil is the ratio of the volume of water
which, after being saturated, it will yield by gravity to its own volume.
This ratio i stated as a percentage, In the report area, the .average
specific yield of the younger and older alluviwm {the ground-water
reservoir) probably is at least 10 percent. The estimated area underlain
by 100 feet or more of saturated alluvium is 600,000 acres, or roughly
80 percent of the 750,000 acres mapped as alluvium, Therefore, the
estimated volume of water stored in the upper 100 feet of saturated
alluvium is about 6 million acre-feet, The computed ground water in
storage for each valley is shown in table 8.

With regard to the water resources of the area, the estimated
amount of stored water in the upper 100 feet of saturation is roughly
175 times the estimated perennial yield, This large reserve of
stored water is more than ample to meet the future demand during
any period of below-average recharge,
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’ Table 8, -~-Estimated ground water in storage in the upper 100 feet of

saturated alluvium in each valley unit of the report area

] Ground w;é.ter

—d Stevens Basin

AN Total (rounded)

Valley unit Are;g/ in storage 2/
(acres) (acre-feet)
Monitor Valley
Northern part 97, 600 1, 000, 000
Southern part 105, 000 1, 004, 000
Subtotal (rounded} 203, 000 2,000,000
Antelope Valley 121,000 1,200,000
Rﬂbeh Valley 270, 000 2, 700, 000
4, 600 50, 000
600, 000 6,000, 000

1. Taken as 80 percent of the total area of alluvium,

2. Using an assumed specific-yield value of 10 percent,

=29.
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Chemical Quality

Ten water samples were analyzed as part of the present study to
make a generalized appraisal of the suitability of the ground water for
agricultural use and to help define potential water-quality problems. The
analyses are listed in table 9. '

Suitability for Agricultural Use

According to the Salinity Laboratory Staff, U.3. Department of
Agriculture (1954, P. 69), the most significant factors with regard to
the chemical suitability of water for irrigation are dissolved«solids
content, the relative proportion of sodium to calciwm and magnepium,

and the concentration of elements and compounds that are toxic to plants.
Dissolved-solids content commenly is expressed as ''salinity hazard'" and

the vel:tivs proportion of sodiurn to calcium and mangesium as ''alkali
hazard' .

The Halinity Laboratory Staff suggests that salinity and alkali
zhould be given first consideration when appraising the quality
vyigeiion water, then consideration should be given to baron or other
tenia elements and bicarbonate, any one of which may change the
gquality rating.

Sampling sites were chosen in Monitor, Antelope, and Kobeh
Valleys tn achieve the widest possible areal coverage. All the wells
sampled visld water which probably is suitable for irrigation. However,
water from spring 13/47-29cl had a high alkali and salinity hazard and
probably would be marginal if used for irrigation. Water from springs
18/50-28d] and 18/50.28d2 had an extremely high alkali hazard because
it contains sodium but little or no hardness. Accordingly, this water
probably is unsuitable for irrigation.
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Water Quality and its Relation to the Ground-Water System

The quality of ground water in the project area varies from place to

place, However, in general, the dissolved-solids content is low in the
recharge areas in the mountains and increases as it moves toward the
discharge areas in the valley lowlands. In Monitor Valley, water from
wells 18/47-20al -and 16/47-4dl is a calcium bicarbonate type and has

specific conductance values of 579 and 460 micromhos per centimeter,
respectively. The source of much of the water probably is recharge
derived from precipitation on the Toquima Range, Monitor Range, and
Simpson Park Mountains., Water from well 13/47-29cl has a specific -
conductance value of 1,470 micromhos., It is expected that this water would
have a high dissolved-solids content, because the well is adjacent to the
playa and is in a discharge area. The most abundant ions in the water from
this well are sodium and sulfate. The well penetrates fine-grained '
lacustrine strata, and these ions presumably were derived largely from
evaporites in the lacustrine deposits.

In Antelope Valley, water from wells 16/50-29al and 18/51-34dl is a
calcium bicarbonate type having spscific conductance values of 481 ard
355 micromhos, respectively, The source of much of this water probably
is recharge derived from precipitation on the Monitor and Fish Creek
Ranges. Water from the two wells at Klobe Springs, 18/50-28dl and
18/50-28d2, is a sodium bicarbonate type having specific conductance values
of 319 and 315 micromhos, respectively. Although the two wells are only a
about 100 feet apart, the temperature of the water from 28dl is 72° F. and that
from 28d2 is 158°F, The reasen for the difference in temperature is not
known. The high temperature of water from well 28d2 indicates that the
water has moved to this discharge point through rocks having relatively
high temperature. This commonly infers that the water has moved to.
considerable depth in the underlying aquifers. 3ome of the deep aquifers
probably are volcanic rocks similar to the types found in the adjacent
Monitor Range. These springs yield water having a hardness content of less
than 0.5 ppm (parts per million), but it is not uncommon to find thermal
spring water in Nevada with little or no hardness,

DPEVELOPMENT

Present Development

Surface Water

Surface water, where available, is used to irrigate meadow grass
and alfalfa, Maximum flow occurs during the late spring; by early summer
the snowmelt-fed creeks are usually dry. The acreage of irrigated land
expands when the amount of snowmelt is large; it is reduced when the
supply is small. Most of this type of irrigation is done at the mouths
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of the several canyons near presently active ranches. The crop is nsually
cut for hay; the estimated average irrigated area is i500 acres.

Two small reservoirs in Kobeh Valley store snowmelt runoff which is
used for irrigation. They are at the Roberts Creek (T. 22 N., R, 51 E.}
and Three Bar (T. 22 N., R. 49 E,) Ranches. These reservoirs reportedly
were filled in 1952, 1953 and 1964, being only partially filled in the .
interveming years..

Ground Water

Ground water in the report area is virtually undeveloped, except for
springs and small diameter flowing wells which are used for domestic,
stock-water, and irrigation purposes, BSalt grass and meadow grass are
utilized as pasture where the water table is within the reach of their
roots, The principal areas are at Potts, Bean Flat, Kitchen Meadow, and
the area just west of Devils Gate along Slough Creek. The two active
irrigation wells, one at Potts (15/48-30d1) and the other near Eean Flat
(19/49-30al), had a combined discharge in 1963 of about 1,000 acre-feet.

Potential Development

Surface Water

In the spring, following winters when a large amount of snow
accumulated in the mountains, the flow of several creeks is large.
Commonly this flow extends from Kobeh Valley through Devils Gate to
Diamond Valley and is lost for use in the report area. The stream that
appears to have the largest potential for irrigation development is Coils
Creek in Kobeh Valley. When observed in May 1964, its flow probably was
larger than the combined flows of all the other creeks in Kobeh Vailey,

A small reservoir at Three Bar Ranch stores water from Coils Creek; how=
ever, if additional storage were developed, more land could be irrigated -’
during years of large flow.

Ground Water

Large amounts of ground water are available for development but are
now wasted by phreatophytes. Kobeh Valley has the greatest agricultural
potential because it probably has 2 longer growing season than either
Antelope or Monitor Valleys and a larger yield (table 7). From a ground-
water management standpoint, the best areas for development in Kobeh
Valley would be adjacent to the phreatophyte areas where ground water
can be intercepted béfore- it migrates to the discharge area. In this
potential development area the ground water is within economic reach by
wells, perhaps at depths of 50 to 100 feet, and is of good chemical
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quality. Upslope toward the mountains, the depth to water increases; in
the phreatophyte areas the water is likely to be more highly mineralized.

For the best utilization of the ground-water resources, concentration
of pumping in one or two small areas should be avoided., Preferably,
development should be scattered around the marging of the phreatophyte
area. In this way, the water levels in the phreatophyte area eventually
would be lowered below the roots of the plants, and thereby the ground
water that now is going to waste would be salvaged.

PROPOSALS FOR ADDITIONAL STUDIES

In accordance with the request of Hugh A, Shamberger, Director,
Nevada Department of Conservation and Natural Resources, suggestions
for future studies in Monitor, Antelope, and Kobeh Valleys are listed
below. ' '

1. Install gaging stations on Slough Creek at Devils Gate and on
Coils Creek south of Three Bar Ranch, The data would be useful in
evaluating the potential development of the surface water in Kobeh
Valley and the relation of the stream to ground~water recharge in Kobeh
and Diamond Valleys.

2. After substantial ground-water development has occurred and
when more well date become available, it will be desirable to refine
the estimates of intervalley flow between the southern and northern
parts of Monitor Valley and between the northern part of Monitor Valley
and Kobeh Valley., This information will be needed to reappraise the
supply available in the several valley units.
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'. Table 11, --Selected drillers'lops of wells in Monitor,

« Antelope, and Kobeh Valleys, Navada
Thickness Depth Thickness Depth
Material (feet) {feet) Material ' {feet) (feet)

10/46-13al John Wardlaw 15/50-4dl Domingo Segura
= Clay, blue 15 15 Topsoil 3 3
"Gravel 10 25 Gravel, coarse and clay 10 13
Clay, blue L5 40 Gravel, pea=-size 5 18
Gravel 25 65 Gravel and clay 24 42
Clay, yellow 9 T4 Gravel, pea=size 12 54
. Gravel 18 92 Gravel, pea-size and clay 6 60
“6‘\ Clay, white 2 94 Clay, sandy, soft 4 64
T Sand and pea-size gravel 18 82
l Sands tone 1 83
Gravel, pea-size 8 91
Sand and gravel 6 97
Sandstone 2 99
Clay, sandy 13 112
Clay and gravel 10 122
S5and and gravel 17 139
Clay, sandy, soft 2 141
. Gravel and sand 17 158
. Sandstone 2 160
Clay and gravel 24 184
Gravel, pea-size 4 188

-3 -



=

Table 11, --centinued '
Thickness Depth Thickness Depth
Material (feet) (feet) Material (feet) (feet)
Clay and gravel 26 224
B, Gravel, pea-sized’ § 228
16/51-7d2 Bartholomae Corp. 18/50-28dl Hot Spring Ranch
Soil Il 11 Silt and sand 9 9
Soil, clay and
small gravel 8 19 Clay 7 15
‘% Gravel, sandy, Bedrock, decom posed
fine 9 28 granite (7) 25 4]
Gravel, water-
bearing 26 54 18/50-28d2 Hot Spring Ranch
Clay, tough, Silt and boulders 9 9
gray 42 96 -
Granite, decomposed 16 25
Clay, gray; mixed
with pravel 9 105 Granite, solid {(7) 20 45
17/51-27¢1 3C well
Sand 102 102
Boulders 5 107
Sand, coarse,
cemented 7l 1786
Sand, water-
bearing - 3 181
Caliche 68 249
Gravel, water-
bearing 13 262
Bedrock, .
porphyry 10 272
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.‘}s.':- Table 11/ =-continued

) Thickness Depth Thickness Depth
A Material {feet) {feet) Material {feet) {feet)
17/52-~7¢l  Mine well
Silt 3 3
Gravel, coarse
and boulders 125 128
- Caliche and
o cemented -
gravel 197 325
Cavity, water-
filled 3 328
Bedrock,
limestone 23 351
18/51-18¢l Bartholomae Corp. 18/51-30dl Bartholomae Corp.
5ilt 30 30 Soil 8 8
Gravel, fine and
sand; water-
bearing 2 32 Sand, with water 47 55
Sand and clay 58 90 Clay 2 57
Sand and fine
gravel;, water-
bearing 2 92 Sand, with water 23 80
Clay 58 150 Hardpan 43 123
— T - LT )
Clay, sandy 139 289 Clay, sandy, red 47 170
Caliche, very
hard 28 317 Clay, white 30 200
o Clay, sandy 53 370 Clay, red 25 225
N of Clay, red 1e3 380 Clay, sandy, with water 10 235
: Rock, red 50 430 Clay, white 15 250
w36 -



Table 11, =acontinued

" ) \"

Gravel and clay 10 102 Gravel, fine

=37

: Thickness  Depth Thickness Depth
' Material (feet) (feet) Material (feet) {feet)
Caliche 20 450  Chalk, hard, white 50 300
Limestone, white 7 457 Clay, white 80 380
. Caliche i 475 Chalk, white 20 400
. * " Limestone, white 3 478 Clay, wet 10 410
Caliche 7 485 Clay and sand, wet 10 420
Limestone, soft 5 490 Hardpan 20 440
Caliche 12 502 Clay, white 20 460
. Limestone, soft 2 504 Clay, sticky 10 470
1i’ Caliche 16 520 Clay, hard, dry 10 480
i Limestone, soft 125 645  Chalk, white 20 500
Limestone, very
hard 25 670 Limestone 190 670
- Clay, red 20 710
Chalk 10 720
Clay, red 18 738
19/47-561:1 Dry Creek Ranch 19/49-30al Maurice Farr
Gravel 24 24 Sand and Gravel 14 14
Clay 3 | 27 GClay, hard and sandstone 16 30
Sand and gravel 39 66 Clay, sandy 4 34
Clay, gray 3 69 Clay, brown 3 37
. Gravel and sand 23 92 Clay, sandy 25 62
2 64
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. Table 11. --continued

. Thickness Depth Thickness Depth
i Material (feet) {(feet) Material (feet) {feet)

Gravel, water- | : . :

bearing " 113 Clay, sandy 37 101

19/49~5¢cl Peter Damele Gravel, large, dry 2 103

Soil 3 3 Granite, decomposed 2 105

kK Clay, white 3 6 Gravel 7 112

Sand and gravel 68 74 Sand, fine and gravel 8 120

Clay, vyellow 16 g0 Gravel, fine and large 10 130

Sand and gravel 130 220 Clay 3 133

) Rock, red, hard 20 240 Gravel, small 8 141

"i: Sand and gravel 40 280 Sandstone 3 144

- Gravel, small 2 146

Sandstone, bright yellow 4 150

_ Gravel, cemented 2 152

| Granite, decomposed 22 174

Granite, fresh 20 194

Volcanic rock 10 204

Rock, very hard 19 223

) 20/49-9c2 Fred Etchegary

: Soil 3 3
_ Sand and gravel 217 220
.'; Clay, yellow 20 240
Sand 10 250
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. Table 11. --centinued

Thickness Depth
Material (feat) {feet)

20/52-20 al Hay Ranch

Clay 5 5
- Boulders 13 18
Sand; fine 12 30
) Boulders 70 100

Sand, water-
bearing 20 120

22/51-19¢c1 Roberts Creek Ranch

Gravel and clay,
v mixed 23 23

Gravel and
houlders 8 31

Boulders, gravel,

and clay 11 142
Gravel and sand 10 152
CGravel and clay 37 189
Gravel and sand 50 239
Clay, yellow 2 241

Boulders, gravel,
and sand 109 350

=39a



FL

‘\n!
. -
by = '

REFERENCES CITED

Clark, David L., and Ethington, Raymond L., 1964, Age of the Roberts
Mountains Formatien (Silurian?} in the Great B.';xsjin: Genl. Soc.
America Bull, V, 75, no. 7, p. 677-682. |

Eakin, T. FE., and others, 1951, Contributions to the hydrology of eastern
Nevada: Nevada State Engineer Water Resources Bull, 12, 171 p.

Eakin, Thomas E., 1962a, Ground~water resources of Diamond Valley,
Eureka and Elko Counties, Nevada: Nevada Dept. of Conserv. Nat,
Resources, Ground-Water Resources - Reconnaissance Ser., Rept.

6, 60 p. 1962b, Ground-water appriasal of Ralston and

Stonecabin Valleys, Nye County, Nevada: Nevada Dept, Conserv,
Nat. Resources, Ground-Water Resources ~ Reconnaissance S5er,
Rept, 12, 32 p.

Eaton, F. M. 1950, Significance of carbonates in irrigation waters:
Soil Sci., v. 69, p. 123-133,

Everett, E. E., and Rush, F. Eugene, 1964, Ground-water appraisal of
Smith Creek and. lone Valleys, Lander and Nye Counties, Nevada:
Nevada Dept. Conserv. Nat. Resources, Ground-Water Rescurces -~
Reconnaissance Ser,, Rept. 28, 21 p.

Ferpguson, H. G., 1933; Geology of the Tybo District, Nevada: Nevada
Univ. Bull,, v. &7, no. 3.

Hague, Arnold, 1883, Abstract of report on the geology of the Eureka
district, Nevada: U.S. Geol, Survey 3d., Ann., Rept., P, 237=272.

1892, Geology of the Eureka district, Nevada: U. S, Geol,

Survey Mon, 20 (with atlas),
-40=

$ N TR Suspma



.....

eF

e
a4

Hardman, . George, 1936, Nevada precipitation and acreages of land by rain-
fall zones; Nevada Univ. Agr. Exp, Sta, Mimeo Rept. and Map,
10 p.

Houston, C. E., 1950, Consumptive use of irrigation water by crops in
Nevada: Nevada Univ, Bull. 185, 27 p.

Kay, Mazrshall, 1955, Paleozoic of the northern Toguima Range, central
Nevada (abe.): Geol. Soc. America Bull, v. 66, no. 12, pt. 2,

p. 1582.

Kay, Marshall, and Crawford, John P., 1964, Paleozoic facies from the
Miogeosynclinal to the Fugeosynclinal Belt in thrust slides, central
Nevada: Geol. Soc. America Bull, v. 75, no. 5, P- 425-454,

Kral, Victor E,, 1951, ll‘v‘.[ineral resources of Nye county, Nevada: Nevada
Univ. Bull,, Geol, Mineral Ser. 50, 223 p.

Lee, C, H., 1912, An intensive study of the water regources of part of
Owens Valley, California: U.5. Geol. Su.r.ve}r Water -Supply Paper 294,
135 p. | |

Meinzer, Oscar E., 1917, Geology and water resources of Big 5moky,
Clayton, and Alkali Spring Valleys, Nevada: U.S. Geol. Survey Waters
Supply Paper 423, 167 p.

Merriam, C. W,, 1940, Devonian stratigraphy and pal eontology of the
Roberts Mountains region, Nevada: Geol. Soc. Armerica spec.

Paper 25. 1963, Paleozoic rocks of Antelope Valley,

Eureka and Nye Counties, Nevada: U.S, Geol. Survey Prof, Paper

423, 67 p.

ad] -



Merriam, C. W., and Anderson, C. A., 1942, Reconnaissance survey of the
Roberts Mountains, Nevada: Geol. Soc. America Bull, v. 53,

p. 1675 - 1728,

Nolan, T. B., Merriam, C. W., and Williams, J, 5., 1956, The
stratigraphic section in the vicinity of Eureka, Nevada: UfS. Geol,
Survey Prof. Paper 276.

Roberts, R. J., Hotz, P,E,, Gilluly, James, and Fergu;;on, H. G., 1958,
Paleozoic rocks of north-c:entx_'al Nevada: Am. Assoc, Petroleum
Geologiste Bull,, v. 42, no. 12, p. 2813 - 2857,

Simpeon, J. H. 1876, Explorations across the great Basin in 1859:
Washington, Engineer Dept., U. 5. Army.

U.S. Departmert of Agriculture, 1954, Diagnosis and improvement of
saline and alkaline soilsl; Agricultural Handbook No. 60, 160 p.

White, W. N., 1932, A method of estimating ground-water gupplies based
on discharge by plants and evaporation from soil; U,5. Geol.

Survey Water - Supply Paper 659-A, 165p.
Young, A. A,, and Blaney, H. F., 1942, Use of water by native vegetation!

California Dept. Pub. Works Bull, 50, 154 p.

42-

Ds b Y T e T



Y

l
i~

10.

1.

12.

13.

i5.

PREVIQUSLY PUBLISHED REPORTS OF THE

GROUND-WATER RESQURCES ~ RECONNAXSSANCE SERIES
doddede ke ok ok

Ground-Water Appraisal of Newark Valley, White Pine
County, Nevada. Dec. 1960, by Thomas E. Eakin. (Supply
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cround~Water Appraisal of Pine Valley, Eureka and Elko
Counties, Nevada. Jan. 1961, by Thomas E. Eakin. (Supply
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Ground-Water Appraisal of Long Valley, White pine and
Elko Counties, Nevada. June 1961, by Thomas E. Eakin.
(Supply Exhausted)

Ground-Water Resources of Pine Forest Valley, Humboldt
County, Nevada. Jan. 1962, by william ¢. Sinclair.
(Supply Exhausted)

Ground-Water Appraiszal of the Imlay Area, Humboldt River
Basin, Pershing County, Nevada, Feb. 1962, by Thomas
E. Eakin. (Supply Exhausted)

Ground-Water Resources of Diamond Valley, Eureka and
Elko Counties, Nevada. Feb. 1962, by Thomas E. Eakin.
(supply Exhausted)

Ground-Water Resources of Desert Valley, Humboldt County,
Nevada. April 1962, by William C. Sinclairx.

Ground-Water Appraisal of independence Valley, Western
Elkc County, Nevada. May 1962, by Thomas E. Eakin.

Ground-Water Appraisal of Gabbs Valley, Mineral and Nye
Counpies, Nevada., June 1962, by Thomas E. Eakin.

Ground-Water Appraisal of Sarcobatus Flat and Oasis
valley, Nye County, Nevada. Oct. 1962, by Glenn T.
Malmberg and Thomas E. Eakin,

Ground Water Resources of Hualapai Flat, Washoe, Pershing
and Humboldt Counties, Nevada. Oct. 1962, by William C,.
Sinclair.

Ground-Water Appraisal of Ralston and Stonecabin Valleys,
Nye County, Nevada. Oct. 1962, by Thomas E. Eakin,

Ground-Water Appraisal of Cave Valley in Lincoln and
White Pine Counties, Nevada. Dec. 1962, by Thomas E.
pakin,

Ground-Water Resources of Amargosa Desert, Nevada-~-
California. March 1963, by Gecrge E. Walker and
Thomas E. Eakin.
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15. Ground-Water Appraisal of the Long Valley-Massacre Lake
Region, Washoe County, Nevada, by William €. Sinclair; also
including a section on The Soils of Long valley by Richard
L. Malchow, May 1963.

i6. Ground-Water Appraisal of Dry Lake and Delamar Valleys,
Lincoln County, Nevada. May 1963, by Thomas E. Eakin.

17. Ground-Water Appraisal of Duck Lake Valley, Washoe County,
Nevada. June 1963, by William C. sinclair.

18. Ground-Water Appraisal of Garden and Coal Valleys, Lincoln
and Nye Counties, Nevada. July 1963, by Thomas E. EBakin.

19. Ground-Water Appraisal of Antelope and Middle Reese River
vValleys, Lander County, Nevada. September 1963 by E. G.
Crosthwaite.

20. Ground-Water Appraisal of the Black Rock Desert Area, North-
western Nevada, October 1963, by William C. Sinclair.

21, Ground-Water Appraisal of Pahranagat and Pahroc Valleys,
Lincoln and Nye Counties, Nevada. October 1963, by. Thomas E.
Eakin. ‘

22, Ground-Water Appraisal of the pueblo-valley-Continental

Lake Region, Humboldt County, Nevada. Novembexr 1963, by
William C. Sinclair.

23. A Brief Appraisal of the Ground-Water Hydrology of the
Dixie-Fairview Valley Area, Nevada. November 1963, by
Philip Cohen and D. E. Everett.

24. Ground-Water Appraisal of Lake valley in Lincoln and White
Pine Counties, Nevada. December, 1963, by F. Eugene Rush
and Thomas E. Eakin.

25. Ground-Water Appraisal of Coyote Spring and Kane Spring
Valleys and Muddy River Springs area, Lincoln and Clark
Counties, Nevada, February 1964, by Thomas £. Eakin.

26. Ground-Water Appraisal of Edwards Creek valley, Churchill
county, Nevada, April 1964, by D. E. Everett,

27, Ground-Water Appraisal of the Meadow Valley Area, Lincoln
and Clark Counties, Nevada, July, 1964, by F. Eugene Rush.

28, Ground-Water Appraisal of Smith Creek and lIone Valleys,
Lander and Nye Counties, Nevada, by D. E. Everett and
F. Eugene Rush, July 1964.
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. September 1964, by Philip Cohen.
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