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FOREWORD

The program of reconnaissance water-resources studies was
authorized by the 1960 Legislature to be carried on by the Depart-
ment of Conservation and Natural Resources, Division of Water
Resources, in cooperation with the U.S. Geological Survey.

This report is the 60th report prepared by the staff of the
Nevada District of the U.S. Geological Survey. These 60 reports
describe the hydrology of 219 valleys.

The reconnaissance surveys make available pertinent informa-
tion of great and immediate value to many State and Federal agencies,
the State cooperating agency, and the public. As development takes
place in any area, demands for more detailed information will arise,
and studies to supply such information will be undertaken. 1In the
meantime, these reconnaissance-type studies are timely and adequately
meet the immediate needs for information on the water resources of
the areas covered by the reports.

Roland D. Westergard
State Engineer

Division of Water Resources

1974
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WATER-RESOURCES APPRAISAL OF RAILROAD AND PENOYER VALLEYS,

EAST~-CENTRAL NEVADA

By A, S. Van Denburgh and F, Eugene Rush

SUMMARY

The 3,452~square-mile study area lies in the Great Basin, south
of Eureka. Altitudes range from 11,513 feet atop Currant Mountain
"to 4,706 and 4,738 feet at the lowest points in Railroad and Penoyer
Valleys, respectively. Precipitation averages about 5 inches per
year at lowest altitudes, and more than 20 inches in the highest
areas. Railroad Valley contains three large spring groups: Big
Warm Spring at Duckwater, with a flow of about 13 cfs (cubic feet
per second)., the second largest in Nevada; Blue Eagle Spring south
of Currant, flowing about 4 cfs; and the several springs at Lockes,
totalling about 3 cfs. The valley also boasts the only oil produc-
tion in Nevada, at the small Eagle Springs Field south of Currant.

Table 1 summarizes the quantitative hydrologic character of
each valley. Annual water use in the valleys as of 1972 included
the following: Irrigation, which is restricted to Railroad Valley,
consumed about 14,000 acre-feet of ground water (mostly springflow)
and about 1,500 acre-feet of water from Currant Creek; flooding for
waterfowl habitats in Railroad Valley consumed about 1,300 acre-feet:
domestic use totaled 10-15 acre-feet, all but a fraction of which
was in Railroad Valley; livestock used on the order of 20-30 acre-
feet in Railroad Valley and less than 10 acre-feet in Penoyer Valley;
and the o0il field produced about 20 acre-feet of brine as a byproduct
of the oil.

The chemical character of water in the report area is variable.
Except beneath and immediately adjacent to the three playas, where
salinity is excessive, most ground water is relatively dilute
(specific conductance characteristically ranges from 300 to 800
micromhos). The dissolved solids are dominated by bicarbonate and
either calcium or sodium. In some parts of northern Railroad Valley,
the water is fresher at depth than in the uppermost waterbearing
zones. Stream waters resemble the ground waters, or diluter versions
thereof. For domestic use, the excessive hardness of many waters
and the unsuitable fluoride content of some are the only known
guality problems. Almost all water in the two valleys is suitable
for irrigation.




Table 1.--Hydrologic summary

[Estimates in acre-feet per year, except as indicatedl

Railroad Valley

Northern Southern Entire Penoyer
part part valley vValley
Area (sqguare miles) 2,149 603 2,752 700 °
Surface~water runoff from
mountains 25,000 1,000 26,000 1,000
Potential ground-water
recharge from precipitation 46,000 5,500 52,000 4,300
Evapotranspiration 80,000 200 80, 000 3,800
Reconnaissance value for i
ground-water inflow and
outflow 75,000 5,500 75,000 4,000
Preliminary estimate of
perennial yield 75,000 2,800 75,000 4,000

Preliminary estimate of
transitional storage
reserve (total acre-feet) 3,000,000 400,000+ 3,400,000+ 770,000

At the Eagle Springs 0Oil Field, the hot brine from consolidated
rocks at great depth may present a long-term, localized contamination
problem.




INTRODUCTION

Purpose and Scope of the Study

Ground-water development in Nevada has increased substantially
in recent years. Part of this increase is due to the effort to bring
new land into cultivation. The growing interest in ground-water
development has created a substantial demand for information on ground-
water resources throughout the State. Recognizing this need, the State
Legislature enacted special legislation (Chapter 181, Statutes of 1960)
authorizing a series of reconnaissance studies of the ground-water
resources of Nevada. As provided in the legislation, these studies are
being made by the U.S. Geological Survey in cooperation with the Nevada
Department of Conservation and Natural Resources, Division of Water
Resources. This is the 60th report prepared as part of the reconnaissance
studies (fig. 1 and p. 56).

In the early studies, little information on the surface-water
resources was presented. Later, this reconnaissance series was broadened
to include a preliminary quantitative evaluation of surface water in the
valleys studied.

The objectives of the reconnaissance studies are to (1) describe
the hydrologic environment, including the source, occurrence, movement,
and chemical quality of the water, (2) estimate the average annual
recharge to, discharge from, and yield of the ground-water reservoirs,
(3) evaluate quantitatively the surface-water resources of the valleys,
(4) provide preliminary estimates of present water development, and
(5) evaluate the potential for future development. Much of the
descriptive information and data that provide a base for the present
study has already been given by Eakin and others (1951), and is
referenced rather than repeated in this report. Thus, the specific
intents of this restudy are to update, enlarge upon, and where
necessary, refine the excellent work of Eakin and others, using
hydrologic data and techniques not available to them.

Most of the field work for this report was done during November
1970, October 1971, and March 1972, with A, S. Van Denburgh responsible
for the study of Railroad Valley, and F. E. Rush for work in Penoyer
Valley. The "Surface water" section was prepared by T. L. Katzer
and Lynn Harmsen, on the basis of field work done by them and by
R. D. Lamke.

Location and General Features of the Area

The study area lies in the Great Basin in east-central Nevada,
south of Eureka (lat 37°30'-39°15' N., long 115°15'-116°25'W.; see
fig. 1). The area includes northern and southern Railroad Valley,
which cover 2,149 and 603 square miles, respectively, and Penoyer
Valley (also known as Sand Spring Valley), which encompasses 700
square miles.
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The Duckwater Indian Reservation and Currant, both in Railroad
Valley, are the only settlements in the study area, and they have a
combined population of almost a hundred; elsewhere, people are few
and far between. Agriculture--mostly cattle-raising and related
activities-~employs most of the study area's population.

Railroad Valley boasts the only oil production in Nevada, at
the small Eagle Springs Field south of Currant. The petroleum was
discovered in 1954 by Shell 0il Co., amazingly enough during the
drilling of their first exploratory well in Nevada (Murray and Bortz,
1967, p. 2133). O0Oil production through 1971 totaled 2,525,672 barrels
(monthly report, Nevada 0Oil and Gas Conservation Commission, Reno,
Nev., Feb. 4, 1972).

' Despite the implication, no train has ever crossed Railroad
Valley. The name may have been derived from the route of the pro=-
posed Ely=-Goldfield Railroad--a venture that never reached construc-
tion stage (Hance, 1914, p. 457).

Previous Studies Related to Hydrology

Although Everett Carpenter briefly discussed the hydrology of
Railroad Valley in 1915 (p. 75-79), the first detailed hydrologic
report was that of Eakin and others (1951), which also includes a
brief description of Penoyer Valley. Their report was based on a
rather comprehensive reconnaissance, and contains valuable descrip-
tive, gquantitative, and tabular material, much of which is not
repeated in the present report. More recently, Snyder (1963) has
dealt briefly with the water resources of the north part of Railroad
Valley, and Summerfield and Peterson (1971, p. 10) have presented a
short hydrologic discussion of the entire valley. Regional reports
that contain discussions of Railroad Valley include those of Mifflin
(1968) and Fiero (1968). Similarly, Eakin and others (1963) deal
briefly with Penoyer Valley. -

Basic-data reports that contain information on Railroad and
Penoyer Valleys include the following:

Report : ‘ Data listed
" U.S. Geol. Survey (1960, : Discharge records for streams
1966=72, 1970a) , and (in the report for 1968)
springs ‘
Robinson and others Hydrologic and chemical data
(1967) for wells and springs north
of T.1s8.
Thordarson and Robinson Hydrologic data for wells and
(1971) springs south of T.O9N.




Valleys surrounding the study area have been investigated -
hydrologically as follows: ‘

Direction from T
present study

Valley area Report

Garden and Coal East Eakin (1963, 1966), Snyder
: (1963)
Gold Flat Southwest Rush (1970), Winograd and

others (1971), Eakin and
others (1963) -

Hot Creek West Rush and Everett (1966),
" Dinwiddie and Schroder
(1971), Eakin and
others (1951)

Jakes Northeast Eakin (1966), Snyder (1963)

Kawich South Rush (1970), Winograd and
others (1971), Eakin
‘and others (1951, 1963)

Little Smoky West Rush and Everett (1966), .
Dinwiddie and Schroder
(1971), Snyder (1963) .

Newark North Eakin (1960), Snyder (l963f
Tikapoo (Desert) and South Rush (1970), Winograd and
Groom Lake (Emigrant) others (1971), Eakin
' and others (1963)

White River East Eakin (1966), Maxey and
Eakin (1949), Snyder
(1963)

Acknowl edgments -

: Several residents of the area have provided valuable hydrologic
information. We are particularly grateful to the Tom Russells and
the Joe Fallinis for their assistance and hospitality. 1In addition,
W. A. Beetem, D. D. Gonzalez, and R. E. Smith of the U.S. Geological
Survey, along with H., R. Finlayson and R. H. LeDosquet of the U.S.
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data on wells and springs. J. H. Schilling of the Nevada Bureau of
Mines and Geology has made available detailed information on oil
exploration wells. The help of all these people is very much .
appreciated, as is the field assistance and camaraderie of Bruce R. .
Scott of the Nevada Division of Water Resources.




GENERAL HYDROLOGIC ENVIRONMENT

Physiographic Setting

Railroad Valley is one of the longest topographically closed
drainage basins in Nevada, extending more than 110 miles in a
generally north-south direction, with a width of 15 to 25 miles.

The surrounding mountain masses are dominated by the lofty White

Pine, Grant, and Quinn Canyon Ranges east of the valley floor, as
shown on plate 1. Altitudes range from 11,513 and 11,298 feet atop
Currant Mountain and Troy Peak to 4,706 feet at the lowest point on
the huge northern playa and about 4,845 feet on the much smaller
southern playa. Many small, ephemeral streams drain rugged mountainous
areas along the east side of the valley, but streamflow rarely reaches
the central valley floor. Large springs discharge at three places,
and other less productive springs are common in the northern half of
the valley, particularly along the east side. The three largest
spring systems, Duckwater (13/56-32bac and 12/56-5 and 6; see section
titled "Numbering system for hydrologic sites"), Blue Eagle (8/57-
11ddb), and Lockes (8/55-14 and 15), provide a combined flow of about
22 cfs (cubic feet per second).

- Penoyer Valley, by comparison to Railroad Valley, is small. The
surrounding mountains include the Quinn Canyon Range on the north,
Worthington (Shadow) Mountains and Timpahute Range on the east, Groom
Mountain on the south, and Belted Range on the west. Relief within
the drainage basin ranges from an altitude of 9,229 feet in the Quinn
Canyon Range at the north to about 4,738 feet on the centrally located
playa.

Railroad Valley contained two large lakes during the late
Pleistocene Epoch, more than 7,000 years ago. By far the largest
water body covered as much as several hundred square miles of valley
floor southwest of Currant. According to Snyder and others (1964),
the lake attained a maximum depth of 315 feet, inundating 525 square
miles, but these data may be in error. The highest shoreline detected
on aerial photographs during the present study is at an altitude of
4,870-4,875 feet, on the basis of more recent topographic control
than was available to Snyder and his coworkers. The existence of
a lake more than a few tens of feet higher than 4,870 feet, even
briefly, is doubtful. Thus, because the lowest point on the valley
floor is at about 4,706 feet altitude, the maximum depth relative to
the present-day floor may have been only 170-200 feet, rather than
315 feet, and the comparable lake area would have been on the order
of 430 square miles. The huge lake (25-30 million acre-feet, or
7%-9 cubic miles) reflects climatic conditions wetter and probably
somewhat cooler than those of today. The lake was fed by streamflow
not only from Railroad Valley itself but from neighboring Hot Creek
Valley, and perhaps in turn from Little Fish Lake Valley farther to
the west. Thus, the total tributary drainage area may have been as
much as 4,200 square miles.




- Southern Railroad Valley also contained a lake, but a much
smaller one. According to Snyder and others (1964), the southern
lake covered about 50 square miles, and at high levels overflowed
to the larger northern lake. A combination of photographic and
topographic evidence suggests that overflow probably did occur,
at an altitude of 4,940-4,950 feet, indicating a maximum depth of
about 100 feet. The area covered at this depth would have been
approximately 55 square miles. A small lake with an area of only
a few square miles may have occupied the lowest part of Penoyer
Valley.

The older topographic sheets used of necessity during this
study include several inaccuracies that are rather critical from
the standpoint of ground-water interpretations in the two valleys:

1. The Lund Sheet (scale, 1:250,000) gives an altitude of
4,625 feet for the playa floor in northern Railroad Valley, which
is about 70 feet lower than the actual altitude. In addition, the
4,800~-foot contour south of the playa is mislocated by as much as
4 miles, on the basis of more recent, detailed mapping (pl. 1 shows
the correct approximate location). The 4,800~ and 4,900-foot con-
tours north of the playa also are incorrectly located, but to a
lesser degree.

2. The Reveille Peak gquadrangle (scale, 1:62,500) gives valley-
floor altitudes in southern Railroad Valley that are on the order
of 10-15 feet too high, on the basis of closed altimeter traverses
and more recent bench marks.

3. The Caliente Sheet (scale, 1:250,000) shows altitudes that
are as much as 400 feet too low in eastern Penoyer Valley, on the
basis of more recent, detailed mapping.

4. The White Blotch Springs quadrangle (scale, 1:62,500) gives
altitudes near the central part of the Penoyer Valley that are on
the order of 20 feet too low, on the basis of closed altimeter
traverses and more recent bench marks. '

Geologic Units and Structural Features

Rocks of the report area are divided into four major lithologic

units: noncarbonate rocks, carbonate rocks, and older and younger
alluvium. This division is based largely on hydrologic properties.
The areal extent of the units at land surface is shown on plate 1.
The geology is based principally on the following county geologic

maps: Northern Nye County, by Kleinhampl and Ziony (1967); southern

Nye County, by Cornwall (1967); Lincoln County, by Tschanz and
Pampeyan (1961); and White Pine County, by Hose and Blake (1970).

Noncarbonate rocks, Precambrian to Quaternary in age, are
dominated by volcanic tuff, with lesser amounts of other volcanic

-8-




rocks (rhyolitic to basaltic flows), as well as quartzite, shale,
and granitic intrusives. The carbonate rocks are mostly Cambrian
to Permian in age and are dominated by limestone. Included with
the carbonate rocks are the tufa spring deposits of Quaternary age
at Duckwater, Lockes, and 5 miles south of Lockes. Together, the
noncarbonate and carbonate rocks form the mountain masses and
underlie the alluvium. In Nevada, the carbonate rocks transmit,

on a local and regional scale, large amounts of water. In Railroad
Valley, the three major spring systems (Blue Eagle, Duckwater, and
Lockes) probably are associated with carbonate rocks. The noncar=-
bonate rocks are generally much less permeable than the carbonates.

Except for major springs, most of the economically available
ground water in Railroad and Penoyer Valleys is stored in alluvial
deposits, or valley fill. The older alluvium, of Tertiary and
Quaternary age, is the principal body of alluvium that underlies
the valley floors and the surrounding alluvial slopes. It consists
of generally semiconsolidated to unconsolidated lenses of gravel,
sand, silt, and clay. The material is derived from the adjacent
mountains and transported to the valley mostly by flowing water.
The sand and gravel lenses commonly yield water readily to wells.

Beneath the lowest parts of each valley floor, the older
alluvium is covered by as much as a few hundred feet of younger
alluvium. The younger alluvium, of Quaternary age, consist of
lenses of gravel, sand, silt, and clay which are unconsolidated.
and generally thinner than the lenses of older alluvium. The
sands and gravels are generally better sorted and therefore more
permeable, and have a higher capacity to yield water to wells.
The playa and some associated lake deposits are mostly composed
of silt and clay, and therefore are poor sources of water.

The total thickness of alluvium in northern Railroad Valley
is great in places; logs of oil-exploration wells indicate valley-
fill deposits at depths as great as 9,200 feet (see inset figure,
pl. 1). The general character of valley-fill deposits penetrated
by wells in the study area is indicated by representative well
logs in table 13.

Faults that control the occurrence and movement of ground
water are shown on plate 1.




GROUND-WATER RESERVOIRS

Extent and Boundaries

In the study area, large quantities of ground water occur in
both the valley fill and in the underlying consolidated rocks.
Younger and older alluvium (pl. 1) form the valley-fill reservoirs,
which are the principal sources of well water in the study area.
The valley fill covers about 1,170 square miles (54 percent of the
total area) in northern Railroad Valley, about 400 square miles (66
percent) in southern Railroad Valley, and about 430 square miles
(61 percent) in Penoyer Valley. 1In the central part of Railroad
Valley, the reservoir is thick, as indicated by data from oil-
exploration wells (see inset figure on pl. 1). In other parts of
the valley and in adjacent Penoyer Valley, the alluvium has been
explored to depths of only 200-400 feet. 1In these areas, shallow
bedrock has not been encountered, except near the land-surface
contact between the bedrock and alluvium. (For example, well
11/56-2adc, about a mile southeast of the land-surface contact,
encountered volcanic rock at only 28-foot depth.)

External hydraulic boundaries of the valley-fill reservoirs
are formed by the consolidated rocks (pl. 1), which underlie and
surround the reservoirs. These boundaries are leaky to varying
degrees. The principal internal hydraulic boundaries are lithologic
changes and faults that may cut the valley fill. The extent to
which these lithologic and structural barriers impede ground-water
flow is uncertain in most places.

The consolidated~rock reservoir consists of volcanic and
carbonate rocks (see pl. 1 and table 13). Carbonates dominate
the rocks exposed on the east sides of Railroad Valley, north of
T.3N., and Penoyer Valley, and are commonplace on the west side of
Railroad Valley north of T.7N. Elsewhere, exposures of carbonate
rocks are rare. However, the proportion probably increases at
depth, both surrounding and beneath the valley fill. The distribu-
tion of volcanic rocks is opposite to that of the carbonates: the
volcanics are scattered in the northwest part of the study area,
rare to the northeast, and commonplace in the south, with the
abundance decreasing at depth.

Occurrence and Movement of Ground Water

Availability of ground water in the two valleys is indicated
in a general way by well drillers' reports of the depth at which
water was first encountered during drilling, by reported well yields,
and by the static and pumping water levels in the completed wells
(table 12). Data on spring locations and flow rates (table 15)
also provide information on ground-water availability.

=] Qe




Ground water, like surface water, moves from areas of higher
head (water-level altitude) to areas of lower head. Unlike surface
water, however, it moves very slowly, commonly at rates ranging from
a fraction of a foot to several hundred feet per year, depending on
the permeability of the deposits and the hydraulic gradient.

Most ground water generated within Railroad and Penoyer Valleys
moves from recharge areas in the mountains or on the adjacent alluvial
slopes to the lowlands, where the water is discharged at the land
surface by evapotranspiration or, in southern Railroad Valley, at
depth by subsurface leakage to adjacent areas to the north (northern
Railroad Valley) and south (Kawich Valley).

The consolidated rocks that underlie and surround Railroad and
Penoyer Valleys transmit water through fractures associated with
faulting. Carbonate rocks are potentially the most permeable, at
least locally, because the rock-forming carbonate minerals are
slightly soluble, permitting development of a more open and inter-
connected fracture system. In eastern and central Nevada, the
carbonate rocks comprise several regional ground-water reservoirs
that transmit large quantities of water from valley to valley (for
example, see Eakin, 1966, and Winograd and others, 1971). On the
basis of a hydrologic budget imbalance (p. 28), the estimated
inflow from Little Smoky and Hot Creek Valleys (Rush and Everett,
1966, table 10), and the presence of prolific springs, Railroad
Valley is the destination of intervalley ground-water flows by way -
of consolidated rocks. Penoyer Valley is not known to have any
interbasin leakage, and therefore probably is a hydrologically closed
system. ,

~11-




INFLOW TO THE VALLEY-FILL RESERVOIRS

Precipitation -

Precipitation in the study area is characterized by snow and
rain from generally eastward-moving storm systems during the winter,
and by thundershowers associated with northward air movements during
the late spring and summer. Table 2 and the data of Hardman and
Mason (1949, p. 10) show that annual precipitation in the study area
averages about 5 inches at lower altitudes and more than 20 in the
higher areas.

Surface Water

By T. L. Katzer and Lynn Harmsen

Available Records .

Little Currant Creek near Currant, Nev. (location, 11/59-5ba;
altitude, 6,700 feet) is the only continuous-recording streamflow
gaging station within the study area. Quantities of flow during
the period are listed in table 3, and figure 2 shows the monthly
distribution of flow.

In addition to Little Currant Creek, there are a few other
perennial streams in the study area. Four of these streams were
measured or estimated for this study: ‘

Name Location Date Discharge‘l
(cfs)
Big Creek 4/55-23db 11-8-70 0.3 m
Willow Creek 4/56-18c 11-7-70 .4
Hooper Creek 5/56-35aa 11-7-70 .1 m
Troy Canyon Creek 6/57-29d 11-7-70 .1 m

1. Measured flows are indicated by "m". Other value was estimated.
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Table 2.--Average annual precipitation at weather stations
in and adjacent to the study area
[From published records of the U.S. Weather Service]

Average annual Estimated

Period of precipitation long~term
full-year for period of average
Altitude record record used precipitation
Stationi/ (feet) used (inches) (inches) 2/
1. Charnac Basin3’/ 8,500  Sept. 1955- 12.7 13
Aug. 1970
2. Lower Robinson3/ 7,550 Aug. 1960- 13.9 13
July 1968
3. Connors Pass3’/ 7,330 Aug. 1962~ 14.6 ’ 14
July 1970
4. Snowball Ranch 7,160 1967-70 10.1 8
5. Currant Creek 6,820 Aug. 1958~ 10.7 11
Summit3/ July 1968
6. Eureka 6,540 1965-70 14.1 12
" 7. Ely Weather 6,250 1939-70 8.8 9
. Service Office
' 8. Adaven 6,250  1939-70 12.4 | 12
9. Currant Highway 6,240 1964-69 9.9 9
‘ Station
10. Duckwater 5,400 196770 7.8 6
11. Blue Jay Highway 5,300 1967-68 7.0 6
Station
12. Diablo 5,000 1960-65, 5.5 5
1967-70
13. Penoyer Valley 4,800 1969-70 6.7 5
1. Stations are listed in descending order of altitude. See small inset
map on pl. 1 for locations.
2. Based on 32-year period of record, 1939-70, for Ely and Adaven stations.
3.

Precipitation-storage gage.
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Figure 2.--Monthly flow distribution for Little Currant Creek, o
water years 1965-72 (location 11/59-5ba).
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Photographs 3A~C.--4, Panorama at Fred's Well (1/53-7adc) in southern Railroad Valley. Playa in background. View northeast-
ward. The 136-ft stock well yields very soft water containing excessive fluoride. B. Abandoned oil-exploration well
8/57-22cdc, 4% miles south of Eagle Springs 0il Field. Blue Fagle Mtn. in background. View eastward. Well is Shell 0il
Co. Eagle Springs Unit no. 4; total depth 7,885 ft; bedrock encountered at 6,632 ft. (. Farms at Duckwater Indian
Reservation. Pancake Range in background. View southwestward from 12/56-6aca. Irrigation water is provided by Big and
Little Warm Springs (akhout 13 and 0.4 cfs, respectively).




‘ Table 3.--Instantaneous maximum and minimum discharges, and total
- annual flow of Little Currant Creek, 1965-72 (location 11/59-5ba)

Water Maximum Minimum
year Acre~=feet (cfs) (cfs)
1965 1,100 <10 0.00
1966 880 6.6 .00
1967 5,600 366 .00
1968 680 4.1 .00
1969 5,900 50 .00
1970 930 5.1 .18
1971 2,100 35 .02
1972 740 3.7 .00

Average 2,200 - -

Five partial-record stations are operated by the Geological Survey
for the determination of maximum discharge. Table 4 summarizes
. these data. Also included are Geological Survey data from two
. ungaged sites in northern Railroad Valley. The Bureau of Land
Management monitors a 100-square-mile drainage in northern Railroad
Valley for peak flows and precipitation. Table 4 summarizes the
peak-flow data.

Streamflow Characteristics

The runoff pattern for Little Currant Creek is typical in that
low flow (no flow most years) is reached in late summer or early
winter and increases little until the spring runoff starts in March
or April with peaking flows in May and June. This is also the pattern
of snowmelt runoff that can be expected from the remaining area that
contributes to surface-water runoff in perennial streams.

- Peak flows resulting from rainstorms and thunderstorms dwarf
snowmelt peak flows; however, the amount of water supplied in this
manner generally is negligible when compared with the snowmelt peak
which has a much longer time duration.

. Runoff can be further defined geographically. Precipitation
- as snow is dominant in the White Pine, Grant, and Quinn Canyon Ranges
on the east side of Railroad Valley with the remaining area receiving
precipitation primarily from rainstorms and thunderstorms.
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Table 4.--Maximum discharge at partial-record stations

and other selected sites

Drainage Maximum discharge
area Water Cubic feet
Station Location (sg mi) yvear Date per second
Partial-record stations
Penoyer Valley 4s/56=21ad 1.48 1964 —— No flow
tributary 1965 7-30-65 a 2
1966 - No flow
1967 - No flow
1968 8- 6=68 130
1969 6=19=69 45
1970 7=21~70 35
1971 —— No flow
Black Rock Summit 8/54~34ca 5.0 1967 7= =67 a 200
tributary 1968 - No flow
1969 6=15-69 a 150
1970 - No flow
1971 - a 10
Railroad Valley 8/55-21bb .37 1962 6= =62 a 5
tributary 1963 9~ =63 a 10
1964 - No flow
1965 - No flow
1966 o No flow
1967 9=22-67 a 2
1968 7~30-68 a 5
1969 -~ No flow
1970 e No flow
1971 - No flow
Currant Creek 11/59-15ba 3.13 1962 - No flow
tributary 1963 6-10-63 b 100
1964 - No flow
1965 8=12-65 a 1
1966 9-19=66 a 0.2
1967 6= =67 a 7
1968 7-30-68 a 2
1969 3-30-69 a 70
1970 7= =70 a 10
1971 5= =71 a 0.3
Currant Creek below 11/59-16ba 30.0 1964 6~=17-64 8
Little Currant 1965 5= =65 10
Creek 1966 4-11-66 a 7
1967 12—~ 6-66 400
1968 7=30-68 5

-16=
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. Table 4.--Maximum discharge at partial-record stations

and other selected sites—=continued

-

Drainage Maximum discharge
area Water Cubic feet
Station Location (sg mi) year Date per second
Current Creek below 1969 4~ 1-69 200
Little Currant 1970 7~ =70 60
Creek-~continued 1971 5= =70 10
Duckwater Creek 14/56-19cc 100 1963 9-20-63 420
tributaryl 1964 6-17-64 5
1965 8= 1=65 2,500
1966 8~ 2=66 75
1967 8- 2-67 660
1968 7-24-68 530
1969 7-24-69 540
1970 7=22-70 3,300
1971 - No flow
Other sites

- Duckwater Creek 11/57=22ca b 4 1970 7-22-=70 c 1,600

tributary near

‘ Currant

Bull Creek near 13/56-1bd 117 1970 7-22-=70 c 2,200

Duckwater

a. Estimated.
b. Approximate.
c. Rounded.

Other discharges determined by indirect methods.

1. Duckwater study area, Nevada Watersheds Project, U.S. Bureau of

Land Management (data from Bur. Land Management, Reno, Nev.,

Discharges determined by indirect methods.

Mountain Front Runoff

1972).

. It is impractical to gage the total runoff from a mountain block,
such as the Grant or White Pine Range; however, methods have been
developed by Moore (1968) that allow an indirect determination. The
drainages for Railroad and Penoyer Valleys are in a zone where no

therefore,

appreciable runoff is generated below an altitude of 7,000 feet:
for each 1,000-foot altitude zone above 7,000 feet,

runoff

values have been assigned based on an altitude-runoff relationship.

This runoff value is refined by measuring certain channel characteristics

(perennial and ephemeral) at the 7,000-foot altitude and relating these

. characteristics to the mean annual flow.
ments is listed in table 5.

-17=-
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The total average annual runoff available at the bedrock-alluvium
contact for Railrocad Valley is about 26,000 acre-feet per year, and
for Penoyer Valley is about 1,000 acre~feet per year. From table 6,
which summarizes the runoff from the various parts of the study area,
it can be seen that the White Pine, Grant, and Quinn Canyon Ranges
in northern Railroad Valley supply almost all of the available runoff.

Average annual flows in major ephemeral stream channels at four
places on the valley floor have been estimated using the channel-
geometry method developed by Moore (1968):

Average annual flow

Location {({acre=feet)
258/52~17add (unnamed stream) <100
5/55~18ba do. <100
12/57=18ac (Bull Creek) <200
13/56=19cad (unnamed stream) <100

The data indicate that almost all mountain-front runoff is dissipated

by percolation and evapotranspiration in upland parts of the valley
fill.

Surface-Water Inflow

Surface water enters Railroad Valley from adjacent Hot Creek
Valley by way of Twin Springs Slough (location, 4/52-19bc). Pub-
lished and unpublished records of streamflow for water years 1968-71
suggest that the long-term average may be about 1,200 acre-feet per
year.

Some water is transported from northern to southern Railroad
Valley by ditch, for stock watering. The ditch is fed by Echo
Canyon Reservoir (3/52-3b)., which in turn receives inflow from Hot
Creek Valley. The average ditch flow may be on the order of 500
acre-feet per year, of which only a small amount presumably per-
colates to recharge the ground-water reservoir.

Ground-Water Recharge from Precipitation

Recharge is provided by precipitation in the mountainous areas,
with the water reaching the valley-fill reservoirs by seepage loss
from streams on the alluvial slopes and by underflow from the con-
solidated rocks. Even in the mountains and on alluvial slopes, how-
ever, most of the precipitation is evaporated before infiltration,
whereas some of the remainder adds to soil moisture, and a little
reaches already saturated lowland areas. Thus, only a very small
percentage actually recharges the ground-water reservoir. On
valley floors in the study area, precipitation guantities are small,
and infiltration to the ground-water reservoir is generally minimal.

-~=18~




Table 5.~~Long-term mean annual flow at selected sites

determined by channel-geometyry methods

[All measurements made at about 7,000-foot altitude]

_Long—term

mearn

Mountain annual flow

Name Location range valley {(acre~feat)
Big Creek "4/55-23d  Quinn Canyon N. Railroad 1,000
0Ox 8pring Wash 4/57-5¢ Grant do. 800
Johnson Canyon 9/58-324 do. do. 170
Unnamed 12/55-9L Pancake do. 220
Broom Canyon 12/58-19b White Fine do. 140
Unnamed 13/54-8a Pancake do. 100
Blackrock Canyon 13/57-13ch White Pine do. 150
Unnamed 14/54=-13b Pancake do. 200
Cathedral Canyon 15/57-13dh White Pine do. 80
Unnamed 15/50-11d4d Kawich S. Railroad 100
Unnamed 15/57~6¢ Worthington Penoyer 100

Table 6.-—-Estimated average annual runoff at the mountain front

Area Estimated
contributing Percentage runcoff Pexcentage
runcff of total {acre~feet of total
Area {acres) area per vear)  runoff
RATLROAD VALLEY,
NORTHERN PBART
" East side 216,000 74 23,000 28
West side 47,000 16 2,000 8
Total 263,000 S0 25,000 a6
RATLROAD VALLEY,
SOUTHERN PART 28,000 10 1,000 4
RATLROAD VALLEY, TOTAL 291, 000 100 26,000 100
PENOYER VALLEY 24,000 100 1,000 100
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Recharge from precipitation ig estimated in this report using
the general method described by Fakin and others (1951, p. 79-81).
The method assumes that for any given altitude =zone, a particular
inecrement of total precipitation is available for recharge cf the
ground-water reservoir, with that increment, or percentage, depending
on the average amount of snow and rainfall within the zone. Takle
7 lists the estimates of precipitation and recharge for the study
area. The total guantity of rechargye for Railroad valley, about
50,000 acre-feet per year, is the same as that estimeted by Eakin
and others (1951, p. 151) using less accurate topographic and
precipitation data but much the same precipitation-altitude
relation. For Penoyer Valley, the estimate of 4,300 acre-feet
per year is far legs than the annual increment of 13, 500 acre-
feet computed by Eakin and others (1251, p. 156); however, they
recognized that the calculated guantity was far too large. They
concluded that some 3,000 acre-feet per year might be available
for development, which agreeg reascnably well with the estimated
perennial yield derived in this report (table 10). A more recent
estimate of recharge was made by Eakin and. others (1963, p. 13).
Their estimate, 3.600 acre-feet per year, is in close agreement
with the value developed for the present report.

Estimated amounts of recharge in Railreoad and Penoyer Valleys
are far greater than quantities of mountain-front runoff; estimated
recharge is about 50,000 and 4,300 acre-feet per year, respectively,
whereas estimated runoff is only 26,000 and 1,000 acre-feet. The
runoff: recharge ratios are about 0.5:1 and 0.2:1 for Railroad
and Penoyer Valleys, compared with an estimated statewide average
of 1.5:1 (Nevada Division of Water Resources, 1971, p. 12). This
contrast and the presence of carbonate .rocks throughout much of
the recharge area in each valley suggest that a significant part
of total recharge occurs in the carbonate rocks upstream from the
mountain front. In fact, these conditions also suggest that the
estimates of recharge may be low. '

Subsurface inflow to Railroad Valley from adjoining areas is

another socurce of ground-water recharge; it is discussed in the
following section and on page 28. S

Subsgsurface Inflow

Ground water apparently enters Railroad vValley through the
consolidated rocks in at least two arsas. Rush and Everett (1966,
p. 25} proposed that inflow from the southern part of adjacent
Little Smoky Valley feeds the group of springs at Lockes and
three smaller springs to the south' {(pl. 1), for which the toctal
flow is about 2,400 acre-feet per year. Water-level contours
presented and discussed by Dinwiddie and Schroder (1971, p. 62-64)
for deep ground water in southern Little Smoky Valley support an
east-northeastward direction of movement toward the vicinity of
the Lockes Springs. Rush and Everett (1966, p. 18) alsoc suggest
the possibility of ground-water movement from the northeastern
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Table 7.--Estimated average annual precipitation

and dground-water recharge

_—

Estimated precipitation

Estimated recharge

Altitude Average _ Percentage {acre-
Zone Area Range {acre- of total feet
(feet) (acres) {inches} (feet) feet) precipitation per vyear)

RAILROAD VALLEY, NORTHERN PART

9,000-11,513 22,000 »20 1.8 40, 000 25 10,000
8,000~ 9,000 58,800 15-20 1.5 88, 000 15 13,000
7.000- 8,000 183,000 12-15 1.1 200,000 7 14,000
6,000~ 7,000 363,000 8-12 .8 290,000 _ 3 8,700
5,000- 6,000 421,000 5-8 .5 210,000 } minor _—
4,706~ 5,000 324,000 <5 W4 130,000
Total
(rounded) 1,380,000 - .7 960,000 5 a/ 46,000
RATLROAD VALLEY, SOUTHERN PART

8,000~ 8,863 2,330 1520 1.5 3,500 15 520
7,000~ 8,000 26,100 12-15 1.1 29,000 7 2,000
&,000- 7,000 130,000 8-~12 .8 100,000 3 3,000
5,000- 6,000 173,000 5-8 .5 86,000 ninor .
4,845~ 5,000 49,300 <5 .4 20,000 ‘

Total B
_{founded) 381,000 - .6 240,000 2 b/ 5,500
RAILROAD VALLEY, SOUTHERN AND NORTHERN PARTS

Total
(rounded) 1,760,000 - .7 1,200,000 4 52,000
PENOYER VALLEY
9,000~ 9,229 60 20 1.8 110 25 30
8,000- 9,000 3,500 165-20 1.5 5,200 15 780
7,000~ 8,000 20,200 12-15 1.1 22,000 7 1.500
6,000~ 7,000 85, 000 8~-12 .8 © 68,000 3 2,000
4,738~ 6,000 334,000 <8 5 170,000 minor -
Total T
__{rounded) 443,000 —— .6 270,000 2 4,300

a. Approximately 80 percent of recharge is generated on east side. of

valley.

b. Approximately 60 percent of recharge is generated in the Reveille
Valley area of southern Railrecad Valley.
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part of southern Little Smoky Valley toward buckwater.

Ground water flows into Railroad Valley from neighboring Hot
Creek Valley by way of alluvium underlyving Twin Springs Slough
(4/52-19) . Eakin and others (1951, p. 151) and Rush and Everett
(1966, p. 25~26) e=timate the average annual subsurface inflow to
be about 700 acre-feet.

Within Railroad Valley, possibkbly 4,000 acre-feet per year
moves from the southern to the northern part through alluvium and,
perhaps, carbonate rocks (p. 25). Thus, accounted for subsurface
inflow to northern Railroad Valley totals an estimated 7,000 acre-
feet per year (rouanded).

22w




OUITFLOW FROM THE VALLEY-FILL RESERVOIRS

Evapotranspiration

In areas of shallow ground water, discharge (outflow) occurs by
evaporation from bare playa soil and by transpiration from plants
called phreatophytes, whose roots tap the ground water., The principal
phreatophytes in Raillroad and Penoyver Valleys are greasewood, rabbit-
brush, saltbush, saltgrass, and, where ground water is very shallow,
meadowgrass, tules, willow, and other marsh-loving vegetation., The
phreatophytes and areas of playa evaporation are shown on plate 1,
and estimates of evapotranspiration are summarized in table 8. The
rates used are based on work dons in other areas by Lee (1912),
white (1932), Young and Blaney (1942}, Houston (1950), and Robinson
(L965) .

Evaporation from surface-water bodies {mostly small pondsg) is
minor in total compared with other water losses. The average evapora-
btion rate may be 4-4% fesb, on the basis of data of Kohler and others
(1959, pl. 2).

The total amount of evapotranspiration egstimated for Railroad
Valley, about 80,000 acre-feet per year, is greater than the "order
of magnitude of 50,000 acre-feet” given by Eakin and others (1951,

p- 151). The higher value is a result of somewhat more refined
procedures for svaluating evapotranspiration, better mapsz, and more
water-level data. In Penoyer Valley, the present estimate (3,800
acre~feet per year) is appreciabkly less than that of Eakin and others
{L951, p. 1%6; 6,400 acre-feet), but is in close agreement with the
presant estimate of annual ground-water recharge.

surface—Water Outflow

Surface water is exported by ditch from northern to southern
Railroad valley for stock-watering ponds (p. 18). The flow may be
about 500 acre-feet per year.

Springs

Several of the springs in Railroad valley are among the largest
in Nevada. The most prolific group is at Duckwater, where Bilg and
Little Warm Springs and several smaller outlets yield a total flow
of about 15 cfs (11,000 acre-feet per vyear). A group of smallexr
but nonetheless important springs at Lockes yields about 3.3 cfs
{2,400 acre-feet per vear). Many springs and seeps line the eastern
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Table 8.--Estimated average annual ground-water evapetranspiration=

Depth to Evapotrang plrataon
Area water Feet Acre-feet
_Type of water loss (acres) (feet)  per yvear per yedr

NORTHERN RATLROAD VALLEY

Flaya (bare soil) 38,000 O-10 0.1 3,800

Greasewood, rabbitbrush,
saltbush, moderately
dense to scattered 68,000 10-50 0.2 14,000

Saltgrass, with or without
above phreatophytes,
moderately dense to
scattered 110, 000 1~10 0.4 44, 000.

Meadowgrass, tules, wlllow,
and other wet-area
phreatophytes (includes
areas of meadowgrass
irrigated mostly with

springflow) . 12,000  0-5 1.5 18,000
Free~water surface __ 400 — 4 T 1,600
Total {rounded) 227,000 - - 80,000

[ — —_—A —_ s — SE——— N

SOUTHERN RAILROAD VALLEY2/

Greasewood. moderately
denze to scattered 1,500 30-50 0.1 200

FENOYER VALLEYQ/

Greasewood, moderalely
dense to scattered,
with minor amounts
of saltgrass 19,000 15-50 . 0.2 3,800

1. Discharging playa and most phreatophyte areas are shown on. plate 1.
2. The playa in this area does not dlscharge appreciable amounts of
ground water -because the depth to water is greater than 15 feet. i
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margin of the floor of Railrcad Valley from 12 te 30 miles south of
Currant. By far the largest are Blue Eagle Springs (8/57--11ddb).
which produce about 4.2 cfs (3,000 acre-feet per year).

In Penoyer Valley, Sand Spring (28/55-26dda) flows about a guart
per minute of 86°F (30°C) water from the east flank of a large tufa
mound. Atop the mound is a small, but prominent, cutcrop of quartzite
that can be seen for a distance of more than 3 miles.

bata for the springs mentioned above, and for many less prolific
ones that emerge from, or along the margins of, the valley £fill, are
listed by Eakin and others (1951, tables 4 and 6), the U.S. Geological
Survey {1969, p. 1l6l), and in tables 15 and 16 of this report. Many
other small springs dot the mountainous areas surrounding Railroad and
Penoyer Valleys. For example. such springs provide much of the flow
of Currant Creek. Thege upland springs are not tabulated in this report
because they are not related directly to the valley-fill reservoir.

Subsurface Outflow

Most of the recharge to the southern part of Rallroad Valley is
dizscharged by subsurface outflew through alluvium and probably carbonate
rocks. Blankennagel and Weir (1973, p. B20) suggest that about 1,000
acre~feet per year moves southward from the southern part of Railroad
Valley to Kawich Valley. BAlthough the actual quantity may be appreciably
more than 1,000 acre-feet per year. their estimate is nonethelesg retained
in this report in the absence of quantitative evidence to the contrary.
Except for a few hundred acre~feet of evapotranspiration arcound the
playa, all remaining recharge in southern Railroad Valley, about 4,000
acre—-feet per year, may move northward to northern” Railroad Valley. In
the eastern part of southern Railroad valley (pl. 1), water-level gradients
in the alluvium are northward, which confirms the direction of at least
part of the outflow. (The situation in the Reveille Valley area of
southern Railroad Valley is uncertain, owing to a lack of data on water-
level gradients.}

No water is thought to leave northern Railroad Valley or Penoyer
Valley by subsurface leakage.

Irrigation

Irrigation in the study area is restricted by northern Railroad
Valley, with pasture grass and alfalfa the principal crops. Most of
the water ig obtained from springs: areas irrigated with springflow
total about 5,000 acres, including approximately 3,000 acres in the
Duckwater area and about 1,000 acres along the east side of the valley
between Blue Eagle Springs and Crows Nest, 16 miles to the southwest
(acreages are from Summerfield. and Peterson, 1971, p. l0). 1In several
areas on the east side of the valley, springflow is augmented by water
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from flowing wells. Water use in areas irrigated mostly by springflow
may total approximately 12,000 acre~feet per year (assuming an annual
conzumption of 2 to 3 acre—~feet per acre). This guantity represents
two-thirds of the total discharge from irrigated and nonirrigated areas
of meadowgrass and other wet~area phreatophytes assogiated with the
springs (takle 8; 18,000 acre-~feet per year).

Only one area of appreciable size, the long, thin sgtrip of land
along Currant Creek, relles on streamflow for irrigation. Thers, about
600 acres are farmed (Summerfield and Peterson, 1971, p. 10}, and the
amount of water consumed may be on the order of 1,500 acre-feet per year.

Desert Land Entry permits cover almost 7,600 acres in northern Rail-
road valley., including 1,600 acres near Green Sprirg Ranch {(in and
adjacent to 15/57~32), 2.694 acres near Currant, and 3,285 acres near
Nyala (Summerfield and Peterson, 1971, p. 10). In Penoyer Valley,
patented entries total about 7,200 acres {(data from U,.$. Bur. Land
Management, Reno, 1972). Only a small fraction of the total Desert
Land Entry area was being actively worked as of 1972: 600-700 acres
near Nyala: less than 300 acres near Currant, and no lands in Penoyer
Valley. In fact, some of the patented land in Penoyer Valley i belng
advertised for subdivision. Water consumption in the farmed Deserxt
Land Entry areas may be on the order of 2,000-2,500 acre-feat per year,
all of which comesz from wells.

Several areas are irrigated using flowing wells to maintain suitable .

habitats for waterfowl. Wells owned by the U.5. Bureau of Sport Fisheries
and Wildlife in or adjacent to 6/56-5, 8/55~24, 8/56-2, and 8/57-4

(table 12) flow at a combined rate that may total about 800 gpm (1,300
acre~feet per vearj, most of which is consumed by evaportranspiration.

Demestic and stock

" .Domestic supplies, almost all obtained from springs and wellsg in
Railroad Valley, may total 10-15 acre-feet per year; only a part of that
guantity is consumed. Livestock, which also rely -on wells and springs,
may use 20~-30 acre-feet in Railrpad Valley and probably less than 10
acra-feet in Penoyer Valley during the part of each year that they graza
in lowland aresas.

01l Field

The Eagle Springsg 0il Field produces brine as an vnavoidable bypro-
duct of the oil. Although the water-to-oil ratio differs greatly from
well to well, the field-wide average may be about 60 percent water (Tom
Russell, North American Regources Corp., oral commun., 19272). Total oll
production from 1954, when the field was developed, through 1971 was
2,525,672 barrels (p. 5). Annual production has been as high as 309,000
barrels (1966), but has averaged only 140,000 barrels per year: in 1971
the total was about 113,000 barrels (Schilling and Garside, 1968, table
l: and data relezacses of the Nevada 01l and Gas Conservatlonh Commission.
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Reno, Nev.). Assuming the 60:40 ratio, brine production has averaged
about 200,000 barrels (26 acre~feet) per year. In 1972, the amount
may have been about 20 acre-feet. The brine is separated from the oil
and piped into ponds, where most of it infiltrates the valley~fill

alluvium (very little evaporates because of 0il film on the pond sur~
faces}. '
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GROUND-WATER BUDGETS

For long-~term natural or near-natural conditions, ground-water
inflow to and outflow from an. area are about equal, assuming that _ T
elimatic conditions remain reasonably constant. Thus, a ground- =
water budget can be used (1) to compare the estimates of natural
inflow to and outflow from each valley, (2) to determine the
magnitude of errors in the two estimates, provided that one or
more elements are not calculated by difference, . and (3) to select
a value that best seems to represent both inflow and ocutflow,
within the limits of reconnaissance accuracy, This value in turn
ig utilized in a following section of the report to estimate the
perennial yield of each area.

Table 9 presents ground-water hudgets for the study area,
and shows the reconnaisgance value selected to represent both inflow
and outflow under natural or near-natural conditions. In Penoyer
Valley, the quantities of inflow and outflow-are about equal,
suggesting an eszentially closed hydrologic system. In contrast,
the water thought to be lost from Railrcad Valley by evapotranspira-
tion (81,000 acre-feet per yvear) exceeds by 27,000 acre-feet per
year the estimated replenishment by recharge from precipitation
plus estimated subsurface inflow (54,000 acre-feet per year).
For purposes of this reconnaissance, the higher value is given
more weight because one or more of the following conditions may
prevail: {1l) estimated runoff is small compared to the estimated
recharge (ratio 0.5:1), suggesting that the recharge may be greater
than estimated (table 7) because of extensive areas of carbonate
rocks in the mountains; (2) estimates of subsurface outflow from
Hot Creek and Little Smoky Valley to Railroad Valley ({(about 3,000
acre-feet per year according to Rush and Everett, 1968, p. 25-26)
could be considerably greater than estimated:; and (3) outflow from
Newark, Jakes, and white River Valleys to the north and east could
occur through carbonate rocks in the mountain bilocks, although
water budgets for those areas seem to balance reasonably well
(Eakin, 1960, 1966).

Nevertheless, the prolific Duckwater and Blue Eagle. Spring
systems (combined discharge about 19 cfs, or 14,000 acre-feet per
year) suggest that ground-water inflow in addition to the 7,000
acre-feet per year accounted for already (takle %) may entex
northern Railroad valley from adjacent but as yet unidentified
valleys. 1In addition, geochemical evidence suggests that Duckwaterx
and Blue Eagle Springs are related to regional ground-water flow
(Mifflin, 1968, p. 37 and app. table .5).

The preceding paragraphs suggest that the inflow to and ocutflow
from northern Railroad Valley may more nearly approximate the
estimated outflow of about 80,000 acre-feet per year than the
estimated inflow of 54,000 acre-feet per year. Accordingly, the
value selected for this reconnaigsance to represent inflow and
outflow is 75,000 acre-feet per year.
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Table 9.--Preliminary ground-water budgets for natural
or near-natural conditions
[All estimates are in acre~feet per year]

"Railroad valley

Northern Southern Entire Penoyer

—____Budget elements _ . part part valley Valley
INELOW
Ground-water recharge from
precipitation (table 7).... 46,000 5,500 51,000 4,300
Subsurface inflow (p. 20).... a_7,000 == 3,000 --
TOTAL (rounded) (L)....... . 53,000 5.500 54,000 4,300
OUTELOW
Evapotranspiration (table 8). ' 80,000 200 80,000 3,800
Subsurface outflow {p. 25} ... - b 5,300 1,000 -
TOTAL (rounded) {(2)........ 80,000 5,500 81,000 3,800
IMBALANCE BETWEEN TNFLOW AND
QUTEFLOW (1)=(2) vuvomnaonnansann =27,000 ' (=) ~-27.,000 500
VALUE SELECTED TOQ REPRESENT INFLOW = _
AND OUTFLOW...scuwossgevesnsane .. 75,000 -~ 5,500 75,000 4,000
RN s el S ef ‘

a. About 4,000 from sbuthern Railroad Valley, 2,400 from Little Smoky
Valley, and 700 from Hot Creek Valley.

b. Computed as difference bétween recharge énd evapotranspiration.
About 1,000 acre-feet per year may go to Kawich Valley; the
remainder presumably goes to northern Railroad Valley.

c. Imbalance is zero because one of the budget elements is computed

by difference.
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CHEMTCAL QUALITY OF THE WATER

General Chemical Character

Table 17 lists analyses of water from the study area. The
specific-conductance values in table 17 can be used as a preliminary
indication of gross chemical conterit, because the concentration of
dissolved solids in a water, in milligrams per liter, is generally
55 to 70 percent of the specific conductance, in micromhos per
centimeter at 25°C (hereafter abbreviated "micromhos"), Milligrams
per liter are eqguivalent to parts per millicon in most waters; see
footnote 1, table 17.

The data in table 17 show that the chemical character of water
in the report area is wide 1n range. - The specific conductances of
most well waters range from 300 to 800 micromhos, with the lesser
values generally for wells (1) that are away from the lowest-lying
areas of valley floor, or, in northern Railroad Valley, {2) that
penetrate deeper aguifers, at least within the upper 1,000-2,000
- feet of valley fill. The tendency to freshen at depth is documented
by the data for several pairs of wells, including 8/57-7ca (depth.
55 ft; specific conductance, 699 micromhos) and 8/56~3ach (depth,
550 ft; conductance, 371 micromhos). The same type of situation
may also be true of Penoyer and southern Railroad Valleys. but nc

evidence is available as yet. '

Chemically, most of the well waters are dominated by bicarbonate
and either calcium or sodium. In northern Railroad valley, calcium
generally exceeds sodium, except at greater depth and beneath or
adjacent to the huge playa. Conversely, in scuthern Railroad Valley,
sodium dominates except in the most dilute well waters. The type
of consolidated rock in recharge areas surrounding the valley fill
probably plays an imporitant role in determining whether calcium
(from carbonate rocks) or sodium (from volcanic rocks) dominates.
Away from playa areas, concentrations of the other major ions
characteristically are below the following values: magnesium and
chloride, 30 mg/l (milligrams.per liter) each, and sulfate, 70 mg/l.
Except near thermal springs, the temperature of water from wells
shallower than about 1,200 feet ranges from 50 to 70°F (10°-21°C),
with the warmer waters generally associated with the deeper wells.
Data from deep olil-exploratory wells southwest of Currant indicate
that temperatures increase considerably with depth; for example,
the temperature log for well 7/56~-2dab (see small graph on pl. 1)
shows a maximum reading of 229°F (109°C), at a depth of 10,178 feet.

The flow of nonthermal springs {(cooler than about 70°F; 21°C)
is chemically similar to the well waters described above.

wWater underlying the large playa in northern Railroad Valley

is saline (see data for auger hole 9/56-26bad, tabhle 17). In fact,
two potash-exploration wells drilled in 1912-13 encountered massive
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beds of the evaporite mineral ¢aylussite at depths of 781 and 206
feet {wells 7/56-11b and 7/56-22a, table 18), and an oil-exploration
well drilled in 1954 by Shell 0il Co. (location, 7/56~2dab; total
depth, 10,183 feet) encountered considerable gaylussite hetween

660 and 2,880 feet, with the greatest guantities in the intervals
861-894 and 1,120~1,130 feet (Horton, 1964, p. 254). The mineral.
which has a chemical formula Na,Ca(CO )o- 5H,0, represents the
gvaporative residue from the large laﬁe that occupied the valley
many thousands of years ago. Strictly speaking, gaylussite itself -
ig not an evaporite mineral. Instead, it is a rather insgoluble
alteration product that was derived from a sodium-carbonate-
bicarhonate evaporite mineral (perhaps trona). The chemical
transformation took place f£ollowing burial of the evaporites
beneath younger lake-bottom sedimentary deposits.

The chemical character of water from consolidated rocks at
great depth is wide in range. Water from oil-exploratory wells
7/55-28c, 7/56~2dab, and 8/57-27aac contained only about 500 mg/l
of disseclved solids, dominated by sodium and bicarbonate, even at
depths as great =s 10.000 feet (table 17). In contrast, deep
water at and adjacent to the Fagle Springs 0il Field is highly
saline and dominated by sodium and chloride (wells 9/57-34add and
35Hdad, table 17). This type of water is produced along with oll
at the field and is disposed of in settling ponds. Though small
in annual ‘gquantity, the brine may present a long-term, localized
contamination problem. Since the oll field began operation in
1954, brine productlion may have totaled about 500 acre-feet
{(through 1971)., Assuming an average salinity of 25,000-30,000
mg/l, this volume of brine would have contained 17,000-20, 000
tons of salts. The abnormally high chloride content of water
from 79-foot domestic well 9/57-35aac (66 mg/l; table 17) suggests
that shallow ground water iz being affected chemically by the
percolating brine. Water from nearby 220-foot well 9/57-35bad3
contains only 7 mg/l, however, indicating that deeper water-bearing
zones probably have not been affected, at least as yet.

Thermal springs (warmer than about 70°F; 21°C) in the two
valleys are chemically diverse. Specific conductances range from
439 to 1,200 micromhos, with the dissclved solids dominated by
bicarbonate and either sodium or calcium. The range in concentra-
tion of these and other components is wide. Temperatures are as
high as 140°F(60°C), but the three most prolific flows (at Blue
Eagle, Duckwater, and Lockes) range from 82 to only about 100°
{28-37.5°C) .

Mountain streams in the report area are fed by nonthermal
springflow, except during periods of rain or snowmelt runoff. As
a result, the streamflow chemically resembles the discharge of
nonthermal springs or diluted versions thereof; for example, see
the two analyses for Little Currant Creek (11/59-5ba, table 17).
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Suitability for Domestic:Use

The U,8. Public Health Service (1962, p. 7=8} has formulated
“standards that are generally accepted. as a guideline for drinking
waters: in fact, these standards have been adopted by the Nevada
. Bureau of Environmental Health as regulations for public supplies.
The standards, as they apply to data listed in table 17, are as
follows:

Recommended maximum
concentration (milligrams

Lonztituent . . per liter) "
Iron {(Fe) 0.3
Manganese {Mn) _ .05
Sulfate (80,) 250
Chioride {C1} 250
Fonride-{F? a/ About 1.2
Nitrate (NO.) : 45
Dlasmlvcd -g51ids content | b/ 500

" a. Based on an-annual average maX1mum daily air
temperature of about 65°F {(18%°C). The optimum
 fluoride concentration is about 0.9 mg/l. water
containing more than about 1.8 mg/l should not be
consumed regularly, especially by children.

b. EBguivalent to a specific conductanCe of about
750 micromhos.

Most of these are only recommended limits, and water therefore may
“be :acceptable to many users despite .coneentrations exveeding the
given values. ExXcessive iron:or. manganese causes staining of
porcelain fixtures and clothing, and impairs the taste of beverages.
Large- concentrations of chloride and dissolved solids also impart
‘an unpleasant taste, and sulfate- can. have -a laXative effect on
parsons who - are dr1nk1ng a particular water for the first time.
Excessive fluoride tends to mottle teeth, especially those of
children, and a large amount of nitrate is dangerous during preg-
nancy and infancy becadvse it may increase the possibility of: &%
“"blue--baby" disecase.

" The arsenic content of drinking water is. partlcularly 1mportant
because . of the possibility of cumulative poisoning. The U.S. Public
‘Health.Service (1962, pﬁ,8) states that arsenic should not exceed
0.05 mg/l in drinking water.

The bactericlogical guality of drinking water also is important,

but is outside the scope of thig report.
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The hardness of a water ig of concern’ to many users. Therefore,
the U.S. Geological Survey has adopted the following rating:

Hardness, as CaCOy
(milligrams per liter} Rating and remarks

0~60 Soft (suitable for most uses
without artificial softening)

61-120 Moderately hard (usable except
in some industrial applications;
softening profitable for

laundries)

121-180 Hard (goftening required by
laundries and some other
industries)

More than 180 Very hard (softening desirable

for most purposes)

The data in table 17 suggest that generally suitable water is
available throughout much of each valley, but that problem areas do
exist, In Penoyer and northern Railroad Valleys, for example, many
waters are hard or very hard. In southern Rallroad Valley, the more
concentrated waters are soft or only moderately hard, but contain
excegsive fluoride. Soft;, fluoride-bearing waters also are charac~
teristic of deep aguifers adjacent to the central playa in northern
Railrocad Valley. Most of the thermal springflow also contains
excessive fluoride, and is hard or very hard. Constituents that are
not a problem, exXcept in a few local areas, include iron, manganese.
sulfate, chloride, nitrate, and dissolved-solidg content. No arsenic
analyasés are known to have been made for water in the report area.

If any doubt exists regarding the acceptability of a specific
water supply for domestic use, contact the Nevada Health Division?’s
Bureaw of Environmental Health, Carson City-

Suitability for Agricultural Use

In evaluating the desirability of a water for irrigation, the
most critical congiderations include dissolved-solids concentration,
the proportion of sodium relative to calcium plus magnesium, and the
abundance of constituents such as koron that can be toxic to plants.
Four factors used by the U.S. Salinity Laboratory Staff (1954, p.
69-82) to evaluate the suitability of irrigation water are listed
in table 18, and are discussed briefly in footnote 2 of that table.
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Minor amounts of boron (up to about 0.5 mg/l) are essential to plant
nutrition, but larger concentrations can be highly toxic. The
approxXimate upper limits recommended for boron in water irrigating
sensitive, semitolerant. and tolerant crops - -are, respectively, 0.5-
1.0, 1.0-2.0, and 2.0-4.0 mg/1 (National Technical Advisory Committee,
1968, p. 153j.

Except beneath and immediately adjacent to the three playas.
almost all water sampled in the report area is chemically suitable
for irrigation.

Most animals are more tolerant of poor water than man. Although
available data are somewhat conflicting, a digsolved-golids content
less than 4,000-7,000 mg/1 (equivalent to a specific conductance of
about 6,000-10,000 micromhos) apparently is safe and acceptable
(McKee and Wolf, 1963, p. 112-113), provided that undesirzble con-
stituentg are not present in exXcessive concentrations. Thus, almost
all sampled water within the study area 1s sufficiently dilute for
livestock,
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AVAILABLE GROUND-WATEE SUPRLY
The availsble ground-water supply in the report area consists of
two lnterrelated guantities: The perennial yield and the transitional
gstorage regerve.

Perennial Yield

The perennial yield of a ground-water resgservoir may be defined
as the maximum amount of water of adeguate guality that can be withdrawn
and consumed economically each year for an indefinite period. If the
perennial yield is continuslly exceeded, water levels will decline
zntil the usable ground water is depleted or until the pumping lifts
become uneconomical to malntain. Perennial yield cannot axXceed the
natural recharge to an area, and ultimately isg limited to the maximum
amount of natural discharge that can be salvaged for heneficial use.
This salvage 1lmplies diversion of ground water presently destined for
areag of natural diacharge, including outflow, to areas of pumping.
The diversion can be accomplished by lowering water levelg 1n and near
areaz of natural discharge, utlilizing the transitional storage reserve,
as discussed below.

The estimated perennial yields for valleys in the report area are
ligted in table 0. Southern Rallroad Valley apparently loses about
5,300 acre~feet of ground water per year as underflow to northern
Railroad and Kawich Valleys, by way of consolidated rock as well as
valley f£ill. Presumably. only part of the outflow could be salvaged
by pumping; for this reconnaissance. the feasible salvage is assumed
te be about half the outflow. However, 1f all or part of this guantity
is salvaged in the upgradient valley, that amount ran no longexr be
vongidered available in the downgradient valleys. Nonetheless, because
the pattern of future development iz not known, the zalvable part is
included in the perennial yields of both contributing and receiving
valleys to determine the maximum yield of each.

Transitional Storage Reserve

The transitional storage reserve has been defined by Worts (1967,

" p- 50) as the guantity of ground water in storage that can be extracted

and beneficially used during the period of transition between natural
egquilibrium conditions and new eguilibrium conditions under the perennial-
yield concept of ground-water development. Thus, the transitional storage
reserve 15 a specific part of the ground-water rescurce; it is a guantity
that is available in addition teo the annual recharge, but it can be
withdrawn from storage on a onte-only basis unless replenished.

Ground-water development inherently involves storage depletion.
The magnitude of depletion depends upeon the amount of pumpage, the
hydraulic characteristics of the aguifer. and the location of wells
with respect to recharge and discharge boundaries,
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Table 10.~-Freliminary estimates of perennial yield

Estimated perennial T Assumptions regarding =
) Yl%ld 1/ gquantities salvaged
Valley {acre~feet).t - __f{pee table 9)
RAILROAD
Northermn part 75,000 All evapotrangpiration. i
Southern part 2,800 All transpiration, plus
about half of subsurface
outflow.
Entire valley a 75,000 All evapotranspiration,
(rounded} plus about half of sub-
surface outflow to Kawich
Valley.
PENOYER 4,000 All transpiration.
1. The generally poor guality of ground water beneath the playas may @

limit developmant.

a, FPerennial yvield for entire valley is lesgs than summation of yields
for northern and southern parts. Summation would incorrectly
count gome water twice, because evapotranspiration in northern
part ig fed in part by subsurface inflow from southern part.

Computation of the transitional storage reserve for valleys in the
report arez ieg baszed on the following assumptions. (1} Development
wells would be strategically located in or near the areas of natural
discharge, 3o that any subsurface outflow could be reduced and any
evapotranspiration stopped with a minimum of water-level drawdown in
the pumped wells. (2} In general, water levels would be lowered to
and stabilized at & depth 50 feet below the land surface in areas of
phreatophyte growth, which would curtail virtually all evapotranspira-
tion from the ground-water reservoir. (3} Long-term pumping would
cause a moderately uniform depletion of storage throughout the valley-
£ill reservoir, except possibly in the very fine-grained plava deposits,
where trangmissibility and storage coefficients are small. {4) The
specific yield of the valley £ill is about 10 percent. (5} Water levels
are within the range of economic punping 1iFt for the intended use.

{6) The pumping development causes little or no effect on adiacent
vallaeys. (7) The water 1s of suitable quality for the desired use.

Table 11 lisgts the preliminary estimates of transitional storage
reserve for the report area. For each valley, the egtimated regerve
is the product of (1) the area beneath which storage depletion is
expacted, (2} the average thickness of valley £111 that must be
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Table 1ll.--Preliminary estimates of transitional storage reserve

Transitional

Selected storage reserve
Selected area thickness of (acre-feet, except
of depletion depletion ag indicated by
% valley (acreSLl/ {(feet) footnote)
; RATLROAD
Northern part 600, 000 50 a 3,000,000
Sonthern part 200,000 b 20 c 20,000
d 400,000
PENOYER _ 220,000 35 770,000

1. Assumed to be about B0 percent of alluvial areas. listed on p. 10,
because of inward-sloping contact  between valley £ill and

. congolidated rocks, and because some alluvial areasg may be

underlain at shallow depth by pediments.

a. Includes. about 200,000 acre-feet of zaline water beneath playa.
b. Thickness required to salvage about half of the subsurface outflow

{table 10) is unknown, but a lowering of about 20 feet would stop
all transpiration loss.

. Transitional storage reserve per foot of dewatered thickness.
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dewatered to eliminate evapotranspiration lozges or to salvage part
of the ground-water outflow {awcept as indicated by footnotes a and .
b)Y, and {3} an assumsd specific yvield of 10 percent. oy

The manndr in which transitional storage reserve augments the
perennial yield has beesn degcribed by Worts (1967, p. 527, and is
shown in its Ummplit ed fbkn by the following eguation:

0 - Iransiticnal storage regegrve | Perennial yield
: b : 2

in which Q is the pumping rate, in acre-feet pel year, and £ ig the
time, in years, requlted to wxhaust the storage reserve, This baszic
egquation can be modified to allow for changing rates of storage
depletion and salvage of natural dischayge, but it i1s not valid for
pumping rates less than the persnnial yield.

The eguation ¢an be uvsed to estimate the time (t) necessary for
depletion of the traﬂ itionzl storage reperve in a particular valley.
Using the above equation and the estimates for northern Railroad +
Valley as an example (traneitionzsl storage reserve 3,000,000 acre-
feet, table 11:; perennial yield about 75,000 acre~feet, table 10)
and using a pumping rate, 0, egual to ths perennial yield, the time,
t, to deplete the tl&ﬂm‘tLOle storage reserve is computed to be
about 80 vears.

What the zbove eguatlion does not indicate is that in the first
year of transition, virtually all pumpage would be supplied from
gtorage, and very little, 1f any, would be derived by salvage of
natural digcharge. On the other hand, during the lagt year of the
period, nearly all pumpzge would be derived by salvage, with
virtually none Ffrom the storage reserve.

During the period of depletion, the directions of ground-water
flow in the wvalley would be modified substantially. Ground water
that originally flowed from the peripheral areas of recharge to the
central arvea of natural discharge would ultimately f£flow directly to
the pumping wells.

The abovs equation can be used to compute the time reguired
to exhaust the storage reserve for any selected pumping rate in
excegs of the perennial yield. However, once the transitional
gstorage regerve ig exhausted, the pumping rats would have to be
reduced to the perennial yield to avoid an overdraft and a continued :
increase in pumping lifts. S




FOTURE DEVELOPMENT

Present-day (1972) development of water resources in the study
area 1s small: consumptive use for agricultural, domestic, waterfowl,
and industrial purposes in Railroad Valley is only about 17,000 acre-
feet per year, compared with a total perennial yield of 75,000 acre-
feef., Properly planned additional farming might be successful, pro-
vided that soils are suitable or can be made sultable with relative
eage {(see Summerfield and Peterson, 1971, for an excellent discunssion
of the soils in Railreoad valley). According to Summerfield and
Peterson (p. 10, 28), the average growing season at Diablo Maintainance
gfation, in southern Railroad Valley (altitude, 5,000 ft), 1s approxi-
mately 150 days for a 32°F {0°C) froet. However, the season on lower
parts of the valley floors probably is shorter because of cold air
drainage from higher altitudes at night. Similarly, the season may
be shorter in the northern part of Railroad Valley because of higher
altitude and more northerly latitude.

A possible future use involves the development of ground water
in Railroad Valley as a supplemental supply for the Las Vegas metro-
politan area., about 150 mlles to the south. Although the estimated
anit’ cost for importation from Railroad Valley 1s higher than the
costs  for most other alternative plans (Blackmer, 1970, p. 39)., the
possibility may receive further consideration as Las Vegas water
heeds grow.

Brine disposal at the Eagle Springs 0il Field will continue to
contaminate shallow ground water locally in areas downgradient from
{presumably southwest of) the digposal pondz. The ultimate extent
and degree of contamination, both areally and vertically, are diffi-
cult to predict, but could be monitored with an appropriate array
of observation wells.
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NUMBERING SYSTEM FOR HYDROLOGIC SITES

The numbering system for hydrologic sites in this report indi-
catez location on the basis of the rectangular subdivision of public
landg, referenced to the Mount Diablo base line and meridian. Iach
numher conesists of three uniis: the first is the township north
or south of the base line: the =econd unit, separated from the first
by a slant, ig the range east of the meridian; the third unit, ‘
separated from the second by a dash, designates the square-mile
section. The section number is followed by letters that indicate
the gquarter section, gquarter-guarter section, and so on; the letters
a, b, ¢, and d degsignate the northeast, northwest, southwest, and
southeast quarters, respectively. For example, well 8/56-26bad is
in SE4NEHNWY sec. 26, T. 8 N., R, 56 E. Sites in townships south
of the base line are indicated with an "8" following the township
number (for example 18/53~28kda); location numbers north of the base
line have no letter following the township number.

In this report, most sites identified with three letters are
in areas where detailed U.5., Geclogical Survey topographic mapping
{gscale, 1:62,500) is available. In other areas, sites have heen
located using aerial photographs and a2 lesz detailed 17250, 000-
gscale map. An index to Geological Survey topographic maps in Nevada
can be obtalned free of charge from the Geological Survey, Federal
Center, Denver, Colc. 80225,

Because of space limitation, wells and gprings arxe identified
on plate 1 only by section number and guarter-gection letter.
Township and range numbers are shown along the margins of the report
area.
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WELL AND SPRING DATA

Information regarding selected wells - and springs iz listed in
the tables that follow. Included are well data (table 12), well
logs (13), water-level measurements in observation wells (14), spring

data (15}, discharge measurements for four of the largest springs

(16), and chemical analyses (17).

More than 30 oil eXploration wells have been drilled in Railroad
Valley outside the Eagle Springs 011 Field. Logs of variocus types.
including litheologic and induction-electric, are available for many
of these wells, and for most wells in the oil field (Schilling and
Garside, 1968). The data are on file with the Nevada 011 and Gasz
Conservation Commigsion, Nevada Bureau of Mines and Geology office,
Reno, Nev.
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3/ G4-5he Novun wnd Queuld Sherp 1A 325 A, 4 E - AL FRE 1l= -4%
. (sl Runch well)
A 50-1Fde tid Unnsy (Bol Lea well) 1H40 151 H 5 - 4,811% L0 Be -hE
° A LATOAL 11-15%-R7
4 50=E5da Horman and Gerald tkarp 1951 255 4 5 - 3.,000L 210 = =1
213.61 10 B-71
G FhaZhdel Bd Sasey {Fergy well) 1931 100 1 5 - Rt 9% = =51
Bh.8% 10 Da7l
=dadah il Camwy Cttone Corcsl well) 14848 L I i -— & ULl Hr Fi-  =AF
a m 11-2#-87
B/ 50T hudd - 1960 mn - b - AL 18R 17 1904
=3¥7chh Mre. A, B. Giliaon JTEYA R 18 Wilch 5,000/-- d, vun | Au whi
=27che . T. GQllaou VRS k1 14 ulirch 2 h - 4,709 al f— -bb
=2ddbb Amy Collinx 1204 2Ly It nreey - 4, 7999 i FENEET
wilblbd  Warres Ll 240 - (k4 - 54,8200 - -
=3ibe K. B. Gilbaon e 249 1 uiie) B —— 4,800 i) Am —hk
-3%ddd Mre. A ML G beem 1965 194 ™ [TAES] -— 4, L2018 R h- -RS
=Viaba Movwwn wad Ceruld Shapp 131 13 & gy FHEE 6,707k v b= =3l
. an.29  10-13-71
—diedd W K. Glheon 1465 L 16,12 Ic,D - LG 72X 7- -3
8707 10-13.71,
=Ahddd  Hoemwn wnd Qurald Shazp [ELL ann 15,12 I Lygunf-— PN nh - =05
=3 5hdid Rl 19n% azu it Ir - 4,015k o - =50
=35l da, 1264 320 1i " (LU 4,4402 & = =Bh
=didadl [T 1451 s kS 1 Lith — ALI00L el T b= =4l
=Sdadl da. 10&s 1749 IF Biire} - &, 5Nt ST 11- =dh
BILEL I0-13=7]
G/nn=22dds UL fmresn ol beod Mandge- - AL [3 Uisy _— A,750 - —
ment, tuvnla well g, 13 .
Fof 35 Birean af fpark 1810 s & W Rewarks Ay 1T taves 1N=13-71
erdes and Wildidfe
("old well we. "y
=l&dnd Sharp partnecsblp LUK na% -] 5, Ir Lo, — A, 7EN Fluwi L= =hi
-18dbd U5, Durnaw of Land Axcsgaes 1350 L1ane b H 40 =45/— G, Wiews  10w13-71
ment {Kvaln well ne. 1) )
=*7achk Al p purteceship 1962 Ba i EPL 1NN mm 4,708 Flows 1= R=T1
f
G/ =idda Gl 00 Lerp. 1967 150 [] T{I} - A 1R 22 11- -4V
7f31-180 Sheli M1 fn. 1935 Gy £ WLy 20/ — P 1| e A= =50
TG dd Burvuu ol #porr 149107 770 -- U P f-— 4,700 Elows w= 1=
Fluhwr ien wnd WIldldfe
old well ne. MY
=#dan Shuell 011 o, 1534 2RE & uiry Afar &, 712 - nr
-Mab du. 1954 an, -- UCE) - 4,709 - -

LU3

Warer-Joval

1 Rowarkn

-43=

| Peld; Sedl

Vmi36; fm3084; L.

=il

14723

.

=R

1. {Buli. 12); €,

Fm220: SelUD4; £, barfortlons,

205-2472 tr,
e AS; Hm1773; L.
Fall{: Ewi//4: Li ©.

Fai0m, S=fhdc Lothuait. 120 0

Fal30; Smb7lr LAl 1)

T
by Sml708; Ly €L
Eaidd: E=)dal; b

Fafi; Se670; L (Bull, LY, kot
Tiatwd inowae, 323,

L.

Tahl; Ee9050,  Varteral lens,
Ae230 Lo .cewp, 541K (L3"CH.

F=bli i Ferlountions,
fU-26h tEp temp. AOTF (159000

vak; EmPLTT, Ls

HmQ75%; Ly .

el LwATOL, 1034, Fertnra-
rioame, =240 £ Leap. 39°T
(155G,

Laf78%, L.

Temp,, 9471 (1),
Feitil; N=iRA9.  Mactorations,

18- 7% fr; femp. 30YF (1070,
E=purn, mswAr L. Wall wolpfnally
120 L deep, with watsr laval
ut b5 [r i Feh, N84, larfos

vatioma, 79-39E tC.
Iarforabiond,
fy temp. SOUF

PRrforul i,

Lo0-3P ks temp. BOYF (15.5%CL
I'm77;, GuR¥YZ.  Tomp., BO°T
CI8.5"0).
Tehn; S=TRG0, 0. Pexlovatiens,

Wh=tly frg tenp., HEYP LLGNGCY,

Eaf50; =079 1, Usrlovatlouu,
AOeL7A Iy pomp., 007K €15.5V0

L f3ull, 1203 . nWlow LEO-Z3E
i in L90h=ab; TI0-180 g
wn 10-13-71.

g= LN

c.

sml0700; L; 0. Flow rmoasured
4-83.  Flow ol adjacent (AR-ft
wetl =27hld 40-50 gpem (mearuted},
PR, ou 3r3l-72,

BRI L.
EudliN: ) (iacludes daTa Fo

1,711 1t tram adiacent il

cipl, holarg O
o (Enll. 1230

smt9AT; L.

g. Temperatnre lug hown on
pl. 1.




Tabla 12.-~Hmll duba——iont inumd

Tand WAFRT—TRvnl
Teax Yiwld (kpm)  awurfuec DERUY e
dyilled Dwplli Dlanwlur wd dreavdmm wltlcwde . DupLh Dutu
. n Locacion Qiencl and Cob) pam wb dug fluewt) {dnebuew) Uk (Tant) {fauil (Euul]  munnuzml Heannz ks
Hhg=dzebl  UeS. Dureaw of Spore 19117 795 - u —_ 4,707 Eluwn 12342 T. (Bull. I12). Bawalt wneounleswt
Flulmit Lun snd Wildldlw ar TH4 Fi,
("old well na, &) -
_ BT LU AT —— m & il - Ay 707 A RF 7-1R=A% .May he uncaved remaindar of
z wall Anchi.
= =10uk tulfl 1 Corp. 1907 LXE] Bk oL ILE 4,707 - - T=2; E=4U40; L. EBultide odors
water too salty tor usc In
dr1110ng wil expl. well.

=ligedd U5, Burcauw oF Bpove 19117 a2 - 1 - 4,708 - -- Lot 125 MHafwd In oswc. 1130

Fisheolus end Wildllfs firattared gavlnaedts Balow
(Mold well moo AV TiE tt.

BLRE L dn,  ("old well no, 1Y) L9LE u4l - r e 64,708 - -- T (Zull. 127, dsarcered
paylnnmltn helow 713 Thg
maan{ve halewr 731 ft.

-k dn,  Mald wa il e, §Y) 0 L9LWY LRl - T - &, 70 - -- L (Bull. 11). Suulleied
gnylunnlle balow 798 (LG
mannlve huelow 106 (oo

HaT-bage shell Q1L Cen 1561 7,485 - U(E} - 0,720 - - 1.
=idhh de. 1861 (4] ] it} - Ll ] M- -Gl Eelg; Se0OUL, Lk
u =acan da. . 1861 L ] ugtT) - 4,711 1n? 11- -al  F=n; medZad; L.
=17bu Gull QL1 Co. lons an 3] nery - i, 715 - 17a: L.
uwllan® WS, Eurese of land Harugn- 1067 13n h 5 dafn L, 7Rt I, - 1L
mant. {(Lake well}
LIELEVNET) 1n.5, Muveay ot Spove 1844 [la4] w0 W §5=11%/am &, 714 Flows  1234-37 L (Bull., 11). TFlow ameddured
Figherdies and Wildlife {n 1934r35.
(e wall ol 1y
A/ 9h=-2rha dn, ("mrew wall no, &Y 1804 oy 0, W 193=192/-- 4,712 Flows 1934-35 Do,
—ddac 4o, (Meld kell we. 13% 1912 1,204 n W fenarix h, 734 Flowk  10=10-71 1 (Bul1. 12}; 0. TFluw Z0BEr234
hotwn an "Bip wall™y ppm {n 1934=37; 290 gpm un
G- 17-n53 191 gpm om B-R0-5%;
=45 Apnoon LU-1U=71 (A7
14,500,

-=larh Ao, ("Rew well no, 23 LI¥dG 350 o W Rana e b 5,731 Flows  10-10-71 L (Bull. 113; 0. Flow LOb=14Y
gpn. Lu 1934-357 60-70 Rpw on
1N=10=71,

. —inhb Gkl MY Co, pLEH 7,02 - UiE} - L7z - - L.
- =Zbbad dggered by Ui, Queloglcel 1271 8 & 3 - 4,700 7.z M-13=71 L; 0.
Snzvwy
BfRT-Pak .5, Burean at Spart [F 1 L5 ] [4 110-125/— [9RAT] I ) v S=dn=0 1, (i, 1270 Flew maasirsad
Figherica andWildiike o L4353,
Muew well oo, &)
- . e Ao L Sother land 1371 §5% ] (e - H,727 1.9 1n=11=71 1.
R =lhAked  tarl Wanks Lasi tAS 1A T B - £, THO=-RN 1 loun 8- =5§1 Tump. TI'F
1
A -2ede Ehell 011 Ce, 1800 G4 ] wi(I} m/-- &, 700 .70 10- 0-71  Re=0f); F=l; E=1241; L;
B TITuRe Shell 011 Co. 1954 R, 038 - 11K} - A4, T4 = L C. Vulluy [I11 penctrdied Lo
. ' 9,104 11y comanlldnlued vuthks
he Lo

=Frddas  LCarl Hanke 1951 220 1 ) - 4,700 1z F= =kl Nm]pvs,  Partaratione, 14=174 fig

Temp. BHYP (Z07CH,
SfRA=3"1a .t irman of Land Manage- 1707 (1) ] H if=-- &, 4onE [N b= =b7 PmhL; GewhiAc L,
ment {new Wells Sta. well) .
Wint=lahda LeRoy Sharp {Trapp Spring 1304 101~ ] 2 L] &, 778 L3 3= =0h4  Relld; C.
well) . 1.10 1p-10-71
=Gbewe Uof. Burwan of Spuce 1734 700 [ H RamaTks 4,731 Flowe 6-12-35 1. [kull. 12). Flew 90 gpum, S57°F
inkarien and W1d11fa (14vy an A=17-681; 932132 ppm
{"nrw well nn. '} in 14 ="h

=iheda do. {"new well po, ™) L34k 14 b [ Runarlis 5,732 Flows L-12-35 L (Bull., 12, Flow 3 gem, oU°F
@5.5%0) o 7-18-690Y . &3-5%
ppe In 1935,

RTESENETY Ao My dnizeetr, .r, 1454 A0 14 T 1,000/20 P-E0) £ Bimll=s4 vrmyyng edfiys L.
111,00 10-12-7Y1
=zlbal ®. H. 0Oula 19534 i [ uen - &, BT TRT Bm =34 Rel]: Fs90) E=l58%. Ko
EBR.32 11=11-%R paelnesllond.
E3.08 10-12-71
—fdsh lmdrrat Avintinn 1065 LA L n 1i—— PR T fm =KX wmTh; nedA0; L0
Adminictracion 10,83 A-11-71
=1Zab*  0la Dlttard 1964 pigdl] IE uiry - AL RADY i 196% Pul130; 4wd714.
=I0ruh  Ledoy tharp (Gravel Ridge -— g 3 i Rematks Ay FR0 Flram M= h=¥1 . Klow 3.6 gpm eom 7-19-R08/
well apm nn LO-fi=71,
_ =laadd Hovreh Awerlewn Resourcos 1847 B, B34 - I - T 4, TAT - - 2, Valley till penctraced co
- Cuc e f 145 Prp consolidated rocks
Lulow.
- ibh% shall 011 La. 1956 a0 b ney 25051 4, TaN0 A I- -3R 1md; 4mi3%6.  enebratad mRamd
and praval, with rmly I0F cjay
- - ESLEL T Nereh Amcricon Rogowraec 149557 7an & oI - 4,704 4.9 1w-12-71 ¢,
[ 40 3.1 &= 1-72
- =35badl  Shell 41 o M%7 & B niy L TaA] ALT5% 15 12+ w3} f=2989. Puilowullons, &0-00 fc,

= Thad? do. 1954 Rl I LTAN] - Ain "y Td= =81 GmEAT L.

=i%had ¢ - - I o I - 4, a4 rlrarg BRI ER R

=15nadq Ghell OLL fo, 1454 10,3504 - I - &, Thb - -- L; C. Firer oil-prndu:irir, well
In Nuwwdu.

u Af5A-1Rhea Bine Eagie wsll -— - 3 ] - L, Ran VY - AT
h USR] Gallaway well - LELA L) 5,0 - 5,800 G=1i=ddH
L=18-5¢




Table 12, --Wall data-—entinned

Tand Watar-Taval
Cunr Yield {zpmd  curkace | measurement
drillad  Dupkh  Dlamctlex and dyawdown  wlrltude epth mate
Lecation Tunar_wid (o) acue or dug _ (fest) . (inchea) _ lsse [{) [T ) (fect)  measured Rpmarkk
11/57-124da  Wayne Mobarty 1064 401 14,14 1r,0 [T E 5,050 184 1l= =hh  3=0335H, 930&4; L, Hecll originatly
. E27, 7% i0=-12-71 2 fe dawp, with watur lovel
Ty £r (30-a9).
-1dbaa  Jor Kadiley 1947 LK) 18 uiirl AN = 5,020 - - Fala¥; F=lONIL,  Pertarations,

! 148-315 [, .
wlicha da, 1947 am 15 U{Ivh 1,050/ FET] 1Rt A —A7  =INBR2.  Parfuiatbogu, 160-360 +g
=Yinma RIll Fat¥our 1966 G246 16 U{Ile) - T &, 050 L1445, 43 A= 1= nmd437, 930 Fegloowtlons, 170-

' 250 1T, with opan-fndad oxslog
. ar 130 Lr, Mater level was st
14 it priv e decoening toom
MR ft te 326 [L.
=l5aaa tiarl tinll 1964 oy 15 ufird ARDS-- &4, 83.0%  10-12-/1 F=LOb; F=49407 L.
—13add  Charlex Wilmnn 1970 251 1& ufTrd 1,5 == A i &0 4= =70 F48E; E¥11008: £, Perfarationk,
ER~140 [r.
=23uuw B, K. Byidges 1965 358 15 U{Ix) 1,580/-- 4,60 iGA 71— -Rf  bmlffii 54932, PForforaociens,
L, 8% Lo-Ld-7L TRR=304 1. '
—-25abe Pandini Patvo)eum Go. ESLLT 5,55%h - viE} - ELH . - L.
-27uan Lion Watdom Jeng 00 16 UiIch 2,450/ 4,900 L] G- &% PaR%; S4lLa00; L.
i TLAn n=la-7
i A ¢th amphal 1l - 158 41 1 - 4,8308 7 wedsuromencs borwoon d=1=Af amd 2018:03 reoged
tram 194 £n Ll.hl tE.
=32bLl , ey au 348 [ U - 4,R7T Flown 4=25-0% L {Bull, 1¥): &, wliw PO ppm
Ton 2-3=35; 4l gpm oan 4-25-4R
wfber clann-unty 250-150 gpm
nn N-7-67.
10/59-16 U.S. Burcay of Land Manape- 1342 hL A u{s) - b, TR0 - —_— 1.
wone (Meneoale well} '
11/35-211% I HAlsband - b - 13 —_ &, A00L 9.9 11-10-50
11/ 5b=¢adc dn. 195% 2150 14 ulrr) KROSIGY 5,095 29 12-17-59 TIm=1; Priiis ues?iR; 0.
8.5 10-12-71
11/%7+0ed V.4%. Burcay ot Land Hanageo-— 1847 AR4 & a - S0 timn table 14
mant (Rnl1 Ck. weil no. I
11/59-14ba Hevarta Bept, nf ilighways 1968 250 10,6 L hrli:!i) £, 300 ar - —bB T4y EewdsA, M0TAR; . Cawcd o
16k £r; perctatatimme, S01-T40
fLy prlacipal warer-hearing
. zune coulwe GIavel, SU-#0 fr.
L/ Ss—ghed W.%. turean nf Lamd Hansgu- 1958 due h H - nL.07d 230 1= =oft redAf Hed000; L.
mant (K. Durkwstsar wsll) W5, 07 In- §-71
12/56-34eha Copper Shecp o, 195% 202 14 (1x) - S,000 7 10— =58  PaZb; 5=bi/d; 1.
12/57-0hich H.t. Angwas of Luod Mauage— La4d AkR 33 g - 5,500 3 70k f=lR-AB .
ment [Bull Gk, well ne. 2) ArLebh iD= BT
13/50-194dcL - L 3 [ 17{n1 - 575 Bl -
=29:ha - 1971 103* 1] D - 5L EN0 26.57 10-12-71
14f55-12kdh U.8. Burcau of Land Monage- (XL AR [ r - h R hry Oe23ai7 L.
munl (Foinon Puloh well)
L4 /54 1onch - . - Faicha) 0 u - %, R20 204,70 [ RV
15/55-110% U.5. Burwau of Indlon Atfaive 1951 2k - T - byt Iy 0.23-57
15/57-17ded  UeS. Wnrean of Land Menkpe- 1044 121 & usd -— &,070 04,80 4-2Y-4B Rednn.
ment {Carhedral weld) 101.84  p-l/-bb
208.137 10- 5-71
wllZba*  H. L. Marzin 1949 80 16 Ik Jui0 iy nans [l 6w =£7 FmlB0y S-1LlO/1; ).
th/50-70da%  Hhall 001 o 1856 450 I U{E) /- 7, 5004 ) - =67 Hmi01%8. FPorlovatiows, U-40
ft. Wetwr Leap. 05°F (L4,57C).
PEMIVER VALY . '
15/55a23u - - - 5 - J.0ank 237.00 10- 7-71
1if55—-17de Honurt Julm well -- - g - ENBIE TATTR L 10a 711
28/50-12 Shadnw walt - - [ b - & unow 45,91 i0= =71
whud* Burns Ranch 1370 124 b H - - %) 180 HUTN R L P
REFRT T Y R, Y. Harioa 1367 227 11,00 uiir) - A REOE 113 1807 BeYLHNG |,
. 118,10 1D- 7-71
=24ba R, iy Marlon 146G aa 16 TI:) - R ihs 1754 Gu7670. - Chick aquifer LA5-231 T+
, : L4k 1s o= 7-71
-25b1 Bourhweatern wel | - pEcA] & A - 4, 880 1s1,81 1= 1=
-15p2% J. H. Cruy 1967 415 16,14 Tilx? PR AR A, 000 16E L1907 5-9491; L.
384 55=4bd Niack Kack wall - 0 21 E) -— Ay ThIN 13.75 Re Gu4f
11,06 1= 7=7t
I - -- - . K ] —— G, B0 NG, 5 L1=v0-R .
-l4ce H. 7. Gunderscs 1363 2R 1z Ir - - 102 1401 Emabdl, ChiaF aguifar 138233 [r.
Warcr temp. HATY (DA.EYC).
=21de Humbar A welt - - f g - &, g PT.AA 11-20.80 (.
M50 10- 7=l
=28 0. C. Cay -= 2507 1c uilr,m - LR 87,30 10— 7-il
-19 Herbert Oons 196R1 ng 10 0,1 10— - TE 1861 Irmyh; 5=f07R; . GChlel ayullex
- . BU=100 FEo
= 3kc E. W. Cuudergen 19R4 240 14 Iz, 2 L500-- 4,870 A 1944 Fulll: =0,  Chial wpnife
15240 L. Logged only rand
ane praval.
-3lde+  F. J. Homoen 1066 250 10 Ty EI LT A, 890 135 bEIT swylyh. Chlef agnifer 135-200 L.

—4§du

Lagged only somd sl peavel.




'

Iable 1Z.--Well data-—Continued

- . Land WaLurulavul
Year . - ¥ield (gpm}  xurlace masmiTed
drilled Dagth Diametar and Avawdeam altipude Depth Nace
Llovation outter end (0¥) namu ot dug (frrt]) inches} Uae (feer) {teec) GEeEL) wkswarwd Kemarke
A8/55-32ceh C. F. Pogua ht-1.11 137 14 T(Ix L} 0l — - 117 1960 T=ll7; S=4970¢,  thist nquiter.
L1f-1%¢ tz, Logged anly cand
- and gravel.
=3iccH Addie Haprerler 12564 3na 16, 14 wite} - 4,870 114 1964 Frllé4; S=7856. Chiwl wyulfuv:
190-245 Fr, Logeead unly wand
und graval.
=3heeh Johanns Wackarle 19%% =37 1f Uilel 2,500/57 am m 1966 K=l Hm3510. CRisE Aqudter
AES=AQN FE,
-35ddk R. T, Aaker 1368 I7 ) 21 uiigl - - 11n 1361 SmEHAN,
=Shnd - el - B - 4,470 137.90 1= T=71
a8/ 5h-bok Buttmm wall —_ - u g - AL TEA 2.7 0= -1
=174z - - - —-- uir,u) - a,848 163,83 16- 7-71 G,
h5/3—2ed n —_ —_ & & - 4,897 2.1 11-20-6%
-3cok W. . IMdcos, ar, 1943 208 18 U(Ix) - - 12 j- L% Fe=l1l; gaB492, Ohial agoifer
1848-208 [L.
-hel - - —_ § uis) - 4,870 111.32 11-2n-A9
122801 In= 7-71,
-4l - . 1970 400 15,12 o{Ir) T3 2007206 A, AN 136 170 5=11130. Deapencd fFow 235 {C.
- Chlxl ayulfwr 2&0+400 i,
=5ch &. 0. Englemann 1966 250 14 Ul 2,500/4462 - 185 1964 E=l3; 5=A006. Chiafl aquifer
2AN=250 ft, Karm watar.
Hearly all mand and praval,
=That* Rutnm Ranch 1944 240 L] 8 - - 195 1969 Irm | Assh.  Chisf aquifar
1¥9-2401 t7, All and and gravel
=Ebh* G. t, Fnglemann 1968 130 18 u{Iz} T 500/ LR 4,930 LEY 1966 E=1H6; S=10107. Chdel aquiler
2402750 f4. Wurm wataer.
-8ba - - - 1n o({Iy) == 4,940 19600 1n- 7-71
=10dd* . G, Perkins & Assoc, 1961 470 14 wn - _ kX4 14%hhb EmlAAl, Deeponed rrom 3E4 fc.
Chicr aguifcr 3_5:.-#.10 fr.
=13bhk* do. LT AL 14 UiI) - - 329 1066 Fmi22; 5=8911.  Chief aguiier
37e=000, fr,
- Dagn from Alvin 1972.

McLane, Desert Research Inscicuce,
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Tuble 13, -—getected well Tops

[Aoreriek dndicates principel water-bearing wone, wheos

kuown,  Cacing depth andl purfurated s odieroomed 1nrerv5|n,

lu fuet below land curtace,. ate indlestad Do pureatbescs, )

Thlcl-

T ThEoi

. . I T h Thick-
Haterial nKAN Dupth’ T Material L wusd- Depth MuLcrial nuEd Cepzh
[CLLIAIRCL ) a Llfewt} {feer) . : {fumty  tlwec)
EALLRUAD VALLEY
Li/G =23k {euacd £o JYRD pert. 395-370) S 8i= gt —=tion Finuml B 57-bdd p~—Cone Inucd
Laam, mandy ' & 5 Band apd gravel 4 Hamd L] L]
Crovel and hanlders, luosc 1] kL] Couvel, codrse 7 Ciay uE 124
Slle, sondy . 2nn REEY Clny 27 Zand A mmall pravel, wabnerbeadiog Ul 145
Sund wad gravel, warsar-hearing a5 k91 Clay and wiwval AL Clay -~ ) 5 Lai
Eand 1
15/51=23kdx fenawd o 465, poTh. §A0-A60) Gtuvel k) _7_,‘}“‘!;';@;_! {compuaita lug Tvon 40-fr waber wall
Cluy 3 and adjncenpt mil o expl. hole; desceripcion ot
iiﬂ-ﬂz:“:iwﬂ. comented &g k.]ig rimd 7 MGTeYTal balow LR FEonamed on dileh sdoplec)
Sund Wil glavel, watcr-bearing . AR 4B5 glay a lg filay - 5 5
) - ppes | 5apd, and pravel, watsarhe lig sl 11
1/33=22db [canmd ko 292; poré. 2452973 Sy No resord [ Lt
i ) _ . R - Ruwd, wwdium To coarse, mitkicelered,
gl . 2 I; S8t (omnwd Lo 3001 pore. U mlu B3 Lo SO of Loral. shalc, g
.. . ™. Topaoll, =sapdy [oam . i) nraen, voleaied ailey, “r=isk;
:’f;:’:n;-“;r:\l:‘l" :;:::::‘1‘;3““"* z:; j:;';’ Cravel, cobblm—rximsd 10 &n miltubona and voleanle peblles,
A " ! Cluy and grovel 12 52 1h=n - hiy 144
PP I . Surd ol gravel 12 KL "rimengona," mtliy Fo madlon woody,
Jlpd=vishe Ceawed Lo 1RO perf. 150-1m0 Cluy and gravel with eome xand 40 110 mﬂﬂli\fp,’nﬂrl' b hard, white L'Dy
Saud and GTLE 100 mn Sund nd ATOVEL with rome rlay 14 114 cream, arcdliareonk, AN voleanic
Sand, water-beacing kelow 110 ft 40 1 Suml und wrovel, elean, warar-hearing 17 1368 peliblec, datlk on greasniab geay, 308%. .
. 4 140 aond und siltetene, *07 B 198
AI06=10da {omawd Co 233; port. 221-755) and gravel, codrse and ceiiared "Llmeatone'! od wbove, /5=808; wnicanic
Topaoil sy 3 14 tz; water-huaring ) g 14% ; pehblea wud ailtwtone, JOR £ 95
Crusel, ecmented P 40 aud gravel . . 51 200 Limestone” ar ahews, grading in pare
Gruvel, looge 2 a I ang o puizicalerad, fina o m‘u:um_ ] )
Graval . cenal el 185 231 flay sl yrraeal ] FA L] calearcous candstone, 9575 mian., 3% 60 31
liraval, lote, weicr-beoring 2 w3 Gand and gpravel, walwoebuar fug 1 g "Llmeslvne' ac ulove, Lh=R0%; akmle
Clay, yallme N " M Bai, Clay and 2,1:-."1:&'-.[ 21 FEY] ar ahove, m:znx; sillatone, sond,
Gravel, Lomee, wabarshusr bux Y wah Sund dod gravel, cosrss, clesm, and minc., 23258 un NG
Cigy, u 'lwr’ 1n s wHLRL 'buul.'lm'; AS-" ?2; Nzlrccm*d ' i 1 420
Y S : ) M e rFHYH @ "Llukstone ag abeve, B0-100%;
Gruval,, lovse, waccr-tearing 3 235 Sand Ao ;?:v!l. wnbneslimee Lug 4 Vi whala ww wbove, Jn:mf. 10 ¥4
. R Cluy ool gr 1 10 ZHL "Lireebona’ wn mbove, 2510 3att
Afat-dadgh {rawed (o 1007 perl. 50-100) fand wad growel, vater-bearing 7 28 wassive, wilEy fnoaemly, Luu.l
siund, wuler-beating helow A0 f g on Cliay 1 AN culaukbeous ohale, 758 10 500
Sand and gravel, walucobeae fog i K] Vbl my whove - . . A 564
RIA S TH! ) Clay, cond, and grawal 14 LA sravel, pedlunm tu pebbly, multd-
- . Bund and gpravel, waksr=bexriope 7 4il ralorad, Toomely consolideced
;}:::,,:,"::',{r:l"" : T Tlap, sand, ad grover 7 Ja with tan whals ratcls B0 00
crnvéllwith hard elay b; 0 Sand wud gyavel, clean, water-kearing 0 263 travel am ahnwe, hut unconsclidaced S0 ';?50
- Uiy and pravel 15 358 Veluwndle rock (tutt? 300 1,510
5/53=28dkh (uawwd Lo 2137 screen H¥-377 and 10022153 *°::L:‘:2bg;;;;. aluan, Tounn, i e “*:';:;mm and dulemite {Falcozndc P
gilc 5 5 Cluv asd gravel 3 any
Clay, havd & I Yand amd powvel, woLer-beoring A 371 2456=Pdan (ownwd Lo 2000 peTt. LEU-7A0D
:E;.:Wlw'-nll:c- ; -E:-" "h:’ and gravel, Cle Lieg=Lear Lo : !?"g clar, ""‘-;-M Blue-gray, with Louds
ErpsAi o 7 FERt L el o At Bisck exrbamaessaw(?) weleriul 245 Ry
irawal q " Sund Gid KTavEl, ©lean, Foaran, ' Adlacene ofl-cplnration holu
Sapdmtame 4 A8 wabug-buaring 3 184 7“:“5‘1“ penstrated valley ””m
Cxavel, watar-hase ing 4 2] Glay wod weuvel 1 368 o 1’6-%9,“5- ""‘13°31§"ff:” .
Clay 1 i) rd and prawel, cluan, waLer-bearing* h 4 '_'"'_ ' *% LLy und Fuleosfle 76
Suud, wultr-bearing 2 52 Clay, selid b 4, atal dapth (10,183 I
Cluy € a8 . -
Graval, waLurehuasing 5 2 3/35-36dad? (eased tn 1743 perf. G0e179) 7/5h=llgk {rared ta 423 prriunsated Locerval unknm
Ty ’ £3 " . tlay, white, woft, atiek 23 21
tiand smil pewvel, wulvi-béarios, wich pomms i, el wd el 'fl b iy Wik, ot aticky 7 410
clay Intervaln al 75«77, 82-84, . 3 Clay, Mrwun, wolt, scicky, viside
QU-Y5, and- 06100 FL 44 ] E;‘!v' and ’"'l““‘l . 1 ::‘5 ?g mmall ameunt of walue (l:‘h\tcf leved
Sl nad Loy 3 112 ¥ FTAVE s AnE KN . had Tiren ke A4l ft Ml Alanl of
lay ; v fwed sl gravel 1 ”" Bl lae test) 1 ses
Faud and gravel, waber-hearing wlth ifI-WHT- vabblesniged, Wazer-bearing 512 {':2 . ’
) e V21 Th ‘ Loy ] - - : duseripe
gy feeerval at WES1RL T BB oluy wach cone graves 9 o Alblcde: f\;:-‘:r:TPI;mh:lr;hd::;:i::;.m baged
Frmewl s waler-beariog 5 140 Gravel, uohe cobblo-gdrad; watar— E ™ iy h ¥
i 4 e Dwewr Lug, 5 154 o ravrd a1 45
At and travel, usla-beat g ] 154 Elay : £ Pluyabouc, Light groy-green,
LAy - u En trave |, Aok eeblbic-sieed; wocoer— esleniwoun, sundy {5-104%, wich X
Cravel, waker—hearing 10 Vel huarinyg i A pehhlug La0 3%
Clov = 14 141 Glay A i sileetnne, pray, slayny, wecy dandy
uy wnd xoovel 2 193 Cravel, cobble—sdixad, watwarsbuae Loy T Lnn TL0-20%), with neranlonal pebblea 30 VRE
iravel, BoMinw, wafer-bearings RE 219 Clay B 11d Olayateae as abewve, hut vacy uandy
Clay wl gravel 1 114 (10-20%), with L0#% pehhlex {n ull
8/35-5bhA (ramed b 24DY sefvewn S0-180 and 1R0-24py Sravel. Dloc, water-bearing Lo bat Lup 30 It moosee
— Clay and praval K 121 Ulayutune as wbowe, 75%; ach, clear
sl 3 i3 cpawe |, cearee (oobblustooe), WaTeE- tn gray, ailty mandunlew very
Sund oud i grave) k] 1 hrarinp T 1hA parena, A5Y il Alg
Clay, white L 2t Tlay and groavsel i) LT Hudgtone, f{ght Fo medlom brows,
ancd an! pruvel 1 37 Zuid and cohhimr-mized pravel, wales= o01lre apd sandy, teffacevus, wery
sandetonm % an T lug g 155 valunbeous and potous, wirh
Eand and grawel il 1] travel, cementwd 13 185 inturbaddwd xulil?} a0 475
Clay 10 Tu Sand and grave!, remented 1) Vin Ath 05 ahpws bur white Lu pracs,
Hand 2 T L4 modstane am ahowm, 40T R ing
thand el waaael 5 77 £436-27uul {eaged oo U5 perl. 5098} Silcacene, lght gray and llghe
Mav A A N 1 3 1 wicen, sandy, very argl!lacuous
namd and juaenl ? £7 [rp 17 0 wnd wlayey, with nocastomal pehbian,
Loy 4 k3 Si amd el 14 4 S0%; weh nw wbowe, 257 clayrfane,
Clay amwl prawal i s Caand, amd srwvsl 5 iy Yigh* praanchoosn, sudy, 28§ L0 3
Sl and gravel 14 106 Cund and aravel 4 ‘Z Claycrene, (iphr gresn, In pace silcy,
3w : Arave 19 vz L5 pudoeane, 1Aght Fe med i
5 112 Saud aud eloy 12 N4 e LRt
sumid wnd guuvil 14 .1 howin, wllly, 135, a5 2% akovs
anal praval R :;2 bub 1lght Lbrown, 204; ceta, ght
Cla H ik e - . . . tuom 33 . R0 i
,;1_.;:” i ) Lfniobada Cemmmit fa 1500 pucl. 130-1303 r:\.1;;-:*-::1':“12:-‘:7";1:j-m'uuu to light '
Clay o Lif Cluy wel grawel 52 5 vrown, stiby and wendy, wady
Clay and pravel a Lag Zan.] 3 Ih caléaremia, with cenax el
Claw 1] 16N Clay and gravel 25 o Efuiniod pephler Ao uppsr parl oy Ry
Coutinued
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JTable 13, wm3uluctad well logei-Concinued

Thick- Thick- - Thichs
Mxtmrinl neGs Depth Hutmrial N Dupth Harerial BRHM TDupth
[feir)  (fuut) {lmal}) {(lunt] . [fmmt)  (Tmmed
7/87-bagc—Gonrinued B/ n=3dpb—Continued ) B/57=220 cunConl nund
N recocod 115 H0o Band au whuvw a0 280 amd, 90%, madivm—pgrained quarcz
tlayrtone, gray-green with dark lay am above, but precalsl weay and limescone; shoele, 10X, .
layera, very calosz mous, and grecalah bLluw sbawvw 700 ft, whice, wlixitly ealearmnus n ag
wlightly wilty 131 s 1ighL Lrown helow . 1y Ll
Clayxbona ax ahove, SU¥; ach, Gluv, light Ilun, tn pact &1lcy, £/59-37 (cased o L00; perf. 50+%5)
light green to white, WodeTatily 90%; volcanic trapmenta, melti- "Wamn" (purface sudimenl? i 1
to non-calodreous, 0% & QR0 colrred, ME;' quariz gewlue, H;n:'rtnnzmbt:'“ k) 1; ho
Clavetone, sllratonw, mudkbona, clear, trocturad, 2% T 740 IAreeton * o forch EE H
and dome wih, wimilxr Fa theae Zlay as alove - an 280 e SU“;;. RIMY . wnber—feaving . .
degerlbuld whove 1,010 1,990 Clay, lixlit beown tn prayvish brova, Hpaall" n?} is ’2
Bunult flow, altered, teddlch allgntly bantnsitic, rorr, F0%; Crwnnl L 10 r:!n
purpls to purple-tlack, very veleanic fragmencs and quarlsz . hear
mrypdalnddal 0 2,020 gratne an sbowe, 7 oand 3% 15 75 Quirkrand, witer bca!.ing*. an 100
Mudstnne wich a little claguiona tlay az above, alightly fiemer . . " .
in upper 70 £17 slmllur 1o below #55 [L ’ gy ibi-labb Coaoed tu 200; perf. 14A-18A)
choge dusckibud xheva QAN ¥, L0 Clay ww wbuva, 3% velcandig zoil a ¥
Sund, [lux tu medium, angular tn frdpmentys und gquarkr gradne as fand and N-la. Ly Aeln. gravel a1 34
subankulay, 0T eudukone, tag abuove, 47 wnd 3% Lo1% . 1,n and, molwl & 3H
to light brown, milty to sandy, Clay with walcanlc tragments 1% 1,03 Cluy, wandy 3 72
ralearennm, satt, aCieky, 40%: - Yalcanic tragments az akove, 75%: nd and gravel [ TR
congloncyetu, voutsan wand +n eliy and yumzts ax ahove, 201 and . Clay, eotr, sandy, with yravel
pubblu, moktly carbonaces, Jox 150 3,110 © AL 1% 1,050 slovaky . 2h 10z
Sand, fiom ta very coares, angular lay with valcanie tragments &0 1,110 “3lwil," hard, and larae praovel a 108
to subrounded, ¥0X! wudutunm wx volranic tragrento 4 dlove, S0s75%; ny, woft, and gravel g 116
above, 20X WA, 140 alay a6 aboye, WICh worw gquarks ®l, %-in, ta 4-in, & 120
Silrgtene, llght brown, very aboye 1,125 wod balaw 4,040 Fr Ay, sandy, and hard @Ciémks 22 142
culewrwoun and argillacesup, 2550% A% 1,1rh Gravel, peu fe é-ln., "vary good,"
with mamfT £n pebbly Zoncs 180 3,330 Voleande warerial, multicolosed, wulkrebunusbng L1 200
S4lrrtone, tan to light Lrowa, ' mubanpular te angulus, with
. caleareous, armillucawus, quarcy grulns In placwes 1,045 4000 2/87-tdab {caccd to 141% purf. 129-1410
wicth gdndy wielngwes, Z5-607; VYuluwile matwrinl am ahove, witi Topaeil .
dolumile xnd |{muwbonm, tag, bright, chatky, rod, shatp- Top ) N 4
' A S04l and clwv, tivhr [ io
brown, grax, and vhire, adperd vutt, AGY; clay, Liwht Clay. wandy o ia
13-45% (percentage generaliy nrmm, mnrt, bencositic, wad ) . .
. Cluv, Awllh, watrr-gnnked o 23
{mereangr with depchd; ehexe, minoT quarcs, SNT a3, 240 Y dark
) Cluv, darker, depesr 8 il
alear, light red, asd beouwn, Voleanic malerdiul ks sbove, RH-100X, aued and rlav 5 35
2% voleanie particlus xnd masCly greutw: Llimn 80X zlay ac ;rw‘_l rin.c'tw coarse et © )
quarty aralanw, 2R-10% {genwrslly abie, Dwilif; quurrz amoanove, pearimgr L GREE. wt ’
e ; , . N earing? 10 41
ducreusus with depth) 92y 4,243 0-3%. Zaall ammmt ot ilwcatons sand . sedlum Lo 1 b JogT 24 o7
A{ltwtone an abnve, 10-40%: (5L or lees) i a tow intkevalx. Clug. h‘_m_n' 0 h:'"‘ warer-beariog’ 3% 101
Anlemite and liccstone ad ahove Core, 2,074-2,B55% ¢, ronglomerate. ':anz’ » HE '9 1t
with wvow hlack, T0E; chert Clunpw, 50-60%: mnlricalored : : N
: Glay, whitw 1 104
we ubove, and multfcoloTed volvanion, MWW ran limesiouw, sand 3 100
quarszite, U%; woleaule %, maerdx, 40-50%:  calunrwouw, El
, ’ ) . uy 3 109
parcicles, 2re A A0 tannish brown fodaloos 1,610 1,850 Gruvel and mand, gemi-semenced 3 1ta
Silrstone aa wbuve, 40%; dalomite Yoleaaie matccinl ww mhowa, 50%; " R PEneE . a
. ¢lay, browm, cight & L7y
(loalnant) wnl 1imentone ax lloutone, ligkt fan, pink, and :
_ . ' cravel and gund, wuzle=cuoantsd,
wbuve, 45I; rkerr ae above 157 15 white, 153 quarts as above, 5%, warer-beus bug? 17 141
Silemeona arm above, 3-30%; dolowpive Lnre, 1,% 3867 ko, conglowmermlv. LA
and 1iveETone as above, 50-75%; lases, 507 multicelorad " .

' - M 3/57-3%bRd2 (cannd oo i ~und
chett and quartelite we whuvw angular te Powwdel, puorly sorted, 3/53-3%hnd7 (s ::: ;::-nrll Preaumaly opunsun
In=va%: wolcanle porticlus wmd wioll comented, wlightly eatcarams r )
quartz graluw, =10% 517 5,01 volodale det¥itun, =50 Sand, mtlt, 2nd gravel, 0% of Lolwl,

FTanglomerulu, Kray-prusn (rore (o wwmnindu: peenumably limesconel, angular to Subcoundud, varlenlersd;
ro. 1). HMateria! parocen Hatrix, 30E: alightly calearceous silistone, 23X, aolt, very calcarsous;
L3200 ane A, 05 P probably elay, =ilt, and 1ime gand with wn ook and pebblux, 258 af troral T} 200
mimitar {0 chavacter, but imprrmeable appeardnce 230 4,0R0
degeribod Erow diteh weoplas 15 4,00 Voleanle wacerinl ua shove, A5-20%; B/33-35hadh (el ddrcovery hole) descilpbicon
Dodrock deminsbed by limestrone, dulvmitw knd 1imeatene fragoeaca, baced alwost wntirsly on ditch samples)
dolomite, and shaie {Gchilling angular to gubangulur. 20-53%; . "
o H Sem lag of adiacent yall -15badl 10 130
d farside, 1965, p. 1A & 2y =13 4
and Garside, 1968, p )] 2,450 7,403 ci:dgn?:r?:?":‘I:ﬂlaz";;r:-p‘? 0% Gund, milt, and gravel, multicolorud,
" Lwe v IRl = angular o aubruunded, wlth
" ) . N . '
7j37edulhb (caned to b0; perf. 30-60) _quarn an apove, 3-i0% 35 4,405 bt dquarte erentaln. 30%:
lay, trovn 5 5 rentative top of voledilos lu elay, ikt wiuy Lu hoff, aflfy
! o boar ; ; place ar 4,405 fL. Voleanie : - 4 .
Furd, blue, gaccr-bouriog xL 30 M1 A LN ks (@osLl a i Pufie) to wamdy, very ealgarenos, S0 6l 760
tiand, water-bedr bk Iy [ rocks (aaally pyeoluwt e frvel ey Slliulome, lHpht gray co burf, aoft,
fvum 4,605 [t to taral dapch IS TCRPCF2Y wandy in places, ealeareeus. with
T . a5, T L g tz er
F57=5cun (eaned ro part. anoway £796-26had (imessed auger holel :n:::-\n\: qUATEZ eryatalu wod soma o -
Lhay - N truxkb, whirizn, dry salt and Pebbles, multleolorwd, pradominantly
Hud, blue 43 50 clax 0.0 D.OR VOTY Gourww, wilh wume quartz
Sand. warmr=braring ) L) S : " - M 4 .
e, blue 23 s 137 and rine sund, Len, klightly crywlilu; Appsars to S permeable
B - - molst n,44 (S atisl wabmr-basring 20 1.000
e . s " Clay, 1iwll Lam; Brasks concholdally Stltatena am shove, with W4 gray
F/57-17%n {uncuwed; VAo wnter”) und Ew molat Snt mor plastic ta huff, maft, tialqr, 1o pate
Ciav, biuwm 1 3 akuvs 7.0 ft, very plastie but allty o sand?, calcdtcous clay
flay. blua 137 00 nat pupny below 2.0 ft 4.0 45 in incerval 1,760-21,000 £t 2,110 3,10
Hand 2 an2 Clay, black, very plastle hut Siiterone aa dbova, but hacoming
Clay, blus 10/ i nel sunny, wulflde ador:s somewhat larder, 50%; msnd and pebbles,
- Trna planrde halow b.b te 3.0 75 uncongelidated with abundant
7/37=21ax7 {ramad to 150; pert. 130-135D) Same 36 above, bul with wmall quart? cYystula, 50T LTI 1,151
oy a N amount of flux und; watwr-baaring 0.5 .0 Sond ond pelbles ws wbuve AD 3,700
-1 Slltutuns an whous, “very mandy in
Ty ol 4 . + ¥ ?
Gravel, wiler-tosriag il an 8/57=l4nr (ensed ©o 185: perf. b 20 and 160-130) plaren W 3.240
Fand, water-bowr ing E k) T——— 1
. - . Jimerzane, 1Rt o dark Loovwn with
Sund and clay L 105 tlay 6 ] . 3.2
Sund, wntar-haar 10 115 tiravel, loosc Lkr-bwarin u 14 raleice velnd aad vrysiwls commn R
Sand, ng i b . i, wWillkr -bwa E 1] s
- . . Limeatone as wbove, 50I; dulomits,
Sund i £lay 2% 1 Elay 1e 2 yellow, wllghtly Hmey, 50T Wy M
e —hoar : _hear . whtly y S0T v
tiand, warer-bearing n 1560 g;::u luoww, watrr-hearing 1% 'i: Toloalta, Light Fo dnrk boowm, very
AF30-1dbb (01l-wapl. bwley damcriptinn based Geavwl, lanne, water-bearlan 10 &0 lueds ey Inpare, wheh eadelie et
alzest culirkly v ditch mamles) Gruval, camentad 113 170 Dulomite an ahpvs, 0%: ghale, butt ’
Gravel, loome, warer-beariae® 19 L& aeve, alld:oshale, .
Sund, 1ILlle: and minera) graing, 1w N 1y ailry to very candy, very
Joinunlly gray, tan, brovm, aad T - Faleareous, moderatuly wolt, with
aruen; wuhanpniar to subToupded, afnie . ~ v Lied Abundant quarce woywitals, 50I W AN
awdlum to cnaree ond franule Afi=viode (eased Lu 4Q: pert, 10-40) Shale a8 abuve. wazy mandy te pehbly
wlza, fairly woil sorced 42 4z Suud, 0% of Eobml, cosese o [lue in placew, 1=degrxngs ko Might
©lay, tan co gresmlish tan and with peeanional pebbles, elay, xray in {nterval 4, 040-6,150 1t 10 4,410
RTAY-Riwun, calcarenur, in 5%, white, ativky, »lightly Shale am above, 503! aundwlune,
purt xandy 98 1) caliuyuous 0 0 vellow, fine te cuarss gravel,
Sand ax ahove, tot domfsantly Zund wad clay, 40 and 60%, Baou poo¥ly surtwd, valearsons, '
gray, groy-bluc. purplu, Hngd rwd n AR Hx Hhove; chisr aquifer froo pullly, 30T 10 4 420
tlay a6 2beve, but kIl keayegrean 100 S60 10 to 22 fr 20 A o tinued
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Thick-

Haterial oces

9/57-33bady-—tont inuad

ZShala zu above, very sandy in
placen, willh pebbles and
gravel throuxhour; black
aporp ot carhomacaous
matarial comacn 90

Mudskone, buff to light gray,
wery calowcwoud, very hard
and brittla in pluced, with
abundant 211t~ €n cobblu-
wlzed chips ot timextnna,
dulomite, end chetT; guartz
cryatnly abundant (description
hanad Lo pill om coTes fraom
intarvalu &,710-4,/hE and

6y 000-6,013 L) 1,740
Fyroclastic voloanic tocke

(0ligocene aget) a5
Limextona, xhale, and dolowits

{Sheep taxn Fa. of Eocene agr) 430
Limeocone, shalu, wnd sandatone

{Paleogois age) 2,545
(wels mopgonite k1)

L0/67-12dda

241501}
Topeall 2
Graval sad bouldera LK
Clay and gravel 3%
Gravel, cwmuntel 13

5
Clay and gravml 5
Cravel, pea-elizrm ]
Cravel, cebented >
Lrmuml, pra-elze i
Gravel, tight 2
Clay and gravael 15
Cruval 14
Clay and gruvel 17
Sand, cemantud ]
Clay, pandy 5
Cravel, cepented 3
Qravel [
Sand, vemeated a
Graval , peasalze 1
Graval, cumunted 4
Conglomerate a2
Sand, cemepted g
Cley and gravel L
Ginval a
flay and gravel 3

3/56-bad (cased tn 120; purr, 90-110)

Sand 15
0

Snind 1o elay, water-hasrlng
Sand in,pravel, water=haaring kY

(laut) (foct)

(caged o 401; perf. 140220 and

Thick- Thick—
limpth Material negs liapth Marerial aesa napth
. (FamL} {(faor) (feet) (teetd
10/57=15mad (oased to 200; parf. 105-200) 12/5%02%ud (cased co #A9; pmrf. 240-288)
sntl 1 3 Lot E] )
Clay and graval v A7 50 Fand and pravel 117 10
Clay T Yoy 5. Band and gravel, cemented 120 240
fGravel, waCer-bearing - I 15 Sund und grayel, warar-hwws ing® 5 245
4,710 Flay 85 0 Sand umd gravel, cemeated ! T30
Sand und wruvul, Warer-bearing 4 25y
10/3/-7sabe {nil-wxplurecion haolel .
Gund, giavel, and clay linalnonal ¥ 12/36=34cba Ceaned bu 2007 pert. 40-700)
apa) 1,420 1,470 forface maLerial a 3
sand, wravel, wad elzy (Tercisry thax ’ 24 27
agn) 1,99% 3,415 ; : v k] 34
18y with struaks of pant Clay and busldurs . 16 A
{Tortiary mgu) a0y 4,320 Sand and gesewl . 17 A7
6050 Voleanfe rack, rhyolliie Tan o 5,040 Clay and honldues a1 I8
. Linestone and dulumice (Palcozelc . Crave!, &and, and Loulders# a2 LA
s aget) . 36 5,556 Clay and boulderm 113 1/
b Bunldurs 29 0z
I 10/57-27aam [exawd £o 200; weri, RY-2007
A 147 55=1 2l :
Surtace magarial 13 13 —_—
10,330 Cruvel . 13 28 Cuawel, coarss a7 a7
10,358 Clry, wandy 5} A5 Saud and grawel \ 255 342
aand and giuvel, varer-bearing 7 92 Sand, [ine .- P sy Ann
Llay, mandy & kL] .
Sand and graval 23 106 L8/57=32bat (ewaed Lo 280; perf. 1AN-2R0)
2 :1«:. Randy benr ing® ?'_,: ?}9 Surface watersal ? 2
s fian und gravel, water-haaring },_ A Gravel, comentad an W2
as Clay, sxady 0 l\‘»)"l Clay 3 I
o tiand and yravil, water-boaring i L7 A " 193
ag Blove sy BB el bl wiicaks ot - 3@ Ly
m Gravel, camanbud 38 160
1ag  Lofsy-le Cravel, watar—bearing A 1BG
246 Gruvul wid boulders a0 L4 Cluy Wwith grave! R 234
7% Clay, hlue, aiicky 20 il Liravel wnd goad, vacAr-pesring = aie
b2 poulders, limawtone 9 5 Elay with gowvel 44 27
302 Limescone 11 26 Crovel and nand a 244
319 Cluy wich gravel’ 4 a0
aan L1/%6—2mde (nnwrd Lo LGO: perd, A0-152)
B s pme ' 1
a1 Sand, gravel, and a fmw bouldurs 27 23
e Luvw, luva boulders, and fractucud
4R Lnwa; mlney asount of watsr 11 61
e Lava, hrokun and fractured, water-
Tt beartng 5 18
389 Lava, onlid T4 140
393 Lava, broken and fraclured, wiker—
P buerfng* 3 140
Wl Lauve, wulld , 21 170
favae, (ructored! miner amannk of
¥atmr 2 17z
Lova, mnlid 738 250
NOYER_FALLEZY
35/ 34-2hac s 3e/0A-15b2 {oawwd Lo 300 perf. IAT-433)
1> H41t, mandy 2 ? uld well . ZaR 238
4] Hardpon and uand kB o Zand and grwewl, water-tearing 92 100
1zn Cravel apd eand, walgr-learing 23 112 Sand and pravel, ocemeobted, wareT-
©luy und gravel, wacmr-hauring 7 s benring 10g 423
lirmew]l and wand, water-hearing i} 175
Sond 1n graval, wuter-bearing 02 417




s

Table l4.--Water-level measurements in observation
wells 1/53~-7adc and 11/57-9cd

1/53-7adc . 11/57-9cd

Water level . Water level Water level

{feat below (feet bhelow (feet below

land-gurface _ land-sur face land-surface

Date datum) Date datym) Date _datum)

2-20-68 77.78 2-13-48 175.2 9-18-53 174.51
3-20-69 78.81 4=-25-48 174.94 9-10-54 173,79
2= 3=70 76.66 9-16-49 177.61 8-30-56 172.93
2— 9-71 76.48 3=27=-50 a 174.40 10=-25=57 172.32
10- 8-71 T6.57 9=-15=50 a 174.03 6-15%-68 b 172.93
2-15=72 76.77 3-13-51 a 174.62 7=-19-69 L 172.74
3-30-72 77.95 9-11-51 174,04 10- 5-71 C171.77
3=26=-52 a 174.32 4= 1=-72 171.67

9= 9-52 173.89

a. Pumped recently {(windmill).

h. Data from Alvin MclLane, Desert Research Institute, 1972.
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Teble 15.—-bpring fl-;\t:,.-\.laf

Approximate ‘ ) . . fpecitic Lo
land-surface ‘ Temper— ‘Hardness  conduct-
altitudse Flow atura Chleride ax {al0g ance
Location Name (Foat) Tate (gpm)gf cr T (mg /1) (ma/1) (mic rombing)
_ RAILROAD VALLLY .
25/51-17a Aummer &, 700 - ) - S o L
AR Cedar f,540 8- 1-67 . .Z.5 77 5.0 2 130 533
1/52~22ch  Pyramid 5,820 8- 3-47 0.2 6% o0 9.9 128 415
2(52-7ed — B, 400 "8~ 3-67 — 5% las 1L 163 427
' 3/55-27db. — 72,0006 11— 8-70 5 45 7.0 s - 27T
6/54-1laa  Slorm 4,305 10— 7-71 5 98T 3.5 17 320 1,200
-1lde Coyote Hole 4,820 = 7mf7 2 113 &5.0 Y& 356 1,070
-23hd Abel 4, BOD 9-12-68 25 -115 4.0 15 . 155 © o 1,1u0
a/56-27ach Crows Nest 4,750 = 7-h7 - 56 135 1.3 201 a1
6/57-1b - 6,000 11- 7=70  1.0m 5% 11.5 & 260 52
-Shaa Willow 4,750 2- 7-34 0 Iom #0 15.5 - - --
7/55=10db  Chimney lat 4,810 I- 7-34 a5 — - e -- —
‘ A= TmB7 20 140 &0.0 14 211 (4]
7/57-28ach  Rullwhacker 4,760 2- 7-34 10 500 15.0 0 —- - -
~28chd  Thern i, 750 10-13-71  50-100 - - 14 275 BEG
B/ 55-14bchk  lay orrald! 4,770 i 3-30-72 qum - - —u - -
“Liawa  Norehd 4,805 -« 11= 2-65  {a) 95 350 12 260 694, s
“15ach  Rigdf 4,820 A-21mb7 (&) 100 37.5 10 252 694
-15add  Rewvaoldsd/ 4,770 10- 6-71 - (&) 57 36.0 .  w= - ==
8/57-11ddb  Hlue Fagled/ 4,765 2.13-48  2,260m  —— == - - --
: 10— 6-71 Tl,8a0m . 42 25.0 g 190 S84
-l&ac Kate 4,755 1-24-35 1é 730234 - - -
-27dac Butter[icld 4,750 1-24-35 230 G4 L8.D - - -
10/55-9a The 8,600 11- 6-70 1.2m 54 120 20 130 4ll
10/ 58=%bce - 5,250 10-12=71 . 200 55,130 10 380 79%
11/56=30daa  Bradnhaw 6,020 L c 1-5 - e - — -
-3ibea  Indian 6,180 8- 7-57 1 b 18,0 24 117 268
=5lewd Teoman f, 300 - ¢ 1-5 - - - - —
11/58-15aca Snow (Crvstall f,380 - o 1-3 - -— — e —-—
-32bbe Pastroni 5,360 10-12-71 khle) 33 130 11, 180, 4z
12/55-16¢" MeClure 6,310 - ol -— — - o -
12/56-5ae Little Wakn 5,590 - 6-71 b 200m &0 15.5 10 200 704
-5chd - 5L GED 1n- 5-71 50 56 13.5 8 190 551
-10eed -- 5,540 10-12-71 1 - — 14 B0 462
-1fdda 012 Collins 5,440 —_ ¢ several —- - - - e
13/55-6d Big Loule 6,270 11- 6=70 L.0Om 54 12.0 13 200 487
~0b Youny Florio B, 240 L1- 6=70 0.3m 5% 13.0 —_ - 344
13/56-3%bac  Big Warm 5,605 f-16-63 {a) an 32,0 7 260 586
l14/56-14dde  Big Bull 5,620 11- 6-70  d 400m — - 6 160 365
-25hde  Bull Creek 5,790 - e 225m 54 12.0 - - — =
14/57-22aas  Lirch 6,250 11~ 5-70 5-10 e B0 24 240 574
13/55-29¢c Nevada Governors 1,450 b= 272 Cry - - - ——t e
15/57-33chbd Green h,UBd 11- 5-70 f Lo+ 63 17.0 e - Ada "
PENOVER VALLEY
25/55-26ddn Sand 4,805 - 5-71 .2m 86 20,0 5 180 6049




Footnotes to table 153

1.

Data from U.S. Geological Survey files except as indicated. For
most springs with chemical-guality information listed, additicnal
data are in tahbhle 17. '

Measured flow indicated by "m." All others are estimated-

Flow quantities listed by Eakin and others (1951 p. 148) for
2-7-34 may be sstimates rather than measurements on the basis
of several field notes:

See table 16.
Flow measured 3-30-72.

Data from R. H. LeDosguet (U.S. Bur. Land Management, written
commun., 1971).

Earlier undated estimates indicate that flow may exceed 400 gpm
at times: Flow has been several cubic feet per second, according
to R. H. LeDosguet (U.S5. Bur. Land Management, written commun.,
1971}, and about 5 cfs, according to ¢, T, Snyder (U.S5. Geol.
survey, written commun., 1971%.

Data from Mifflin (1968, app. table 4).

Earlier undated estimates indicate that flow may appreciably
exceaed 100 gpm at times: Flow has been greater than 1 cfs,
according to LeDosquet; about 2 cfs, according to Snyder {(see
footnote d): and about 1% ofs (in about 1948, according to
nctes recorded by G. B. Maxey, U.S., Geol. Survey).

—51-



Tahle 16.--Discharpe measurements for Rip Warm Spring nedy Duckwater
and three springs at Lockes, 1967-732a/

Discharge fenbie feet per sfecond b
North Spring Big Spring Reynolds Springs .Bigrwarmjsgting“
Date (8/55-15aaa) (8/55-15ach) (8/55-15add) (13/56-32pac)
2:11{2233 e (b) (b SR e ) o , -
7- 9-68 057 Lon 0.60 o T
8- 1=-68 ' 39 1.04 . B4 12.8
8-28-h8 A3 o ee -1 : C13.2
9f25“68 31 Al .58 172.64
10-28-68 .49 ST O ‘ .74 SR V30 SRR -
"11-22-68 .48 BT T < —
12-19-68 42 1.02 .56 - i
1-15-69 4 \B4 64 - )
3- H-h9 CAE 1.08 B8 -
4o 2ubD 4D 1.12 .79. . —
4-29-69 S K 1.20 o7 ‘ -
522963 39 L7 : .73 : 12.6
£-25-00 .37 .96 70 V4.3
7-30-69 .32 1.35 .78 13.4
10- 7-69 s I W' s 12,3
11~ 8-59 .36 N Y s 128 ’ P
12- 3-69 .56 .97 .75 — '
1- £-70 .54 1.07 o (Bl : -
2- 910 43 1.02 67 R ' .-
1- 4-70 L34 1.06 : .56 -
4-l5m70 .3 ‘ - _58 12.7
Se 5el0 .32 - ‘ .63 C 1.7 ‘ ' :
6-30-70 6 ez NI 13.3
5-21-70 TR L2 .96 L
11-23=70 .34 _ 1.21 N ‘ 11.9
1-23-71 L8 1.07 81 -
- 2-71 17 1.27 1.13 13.6
4-19-71 43 1.14 .63 13.8
§-22-71 .31 1.06 .7 12.4
10- 3-71 .32 .80 1.11 12.7
2= -T2 .38 1.10 .75 11.7%
1967-72
Maximum .56 T.42 3.31 14.3
Minimum 17 .80 .50 ' e 11.7
Avirage L8 1,06 74 ¢ 13.0

a. Data provided by O, T. Gonzelez (U.5. Ceol. Survey, wrirten commun., 1977).
b. Data published by 1.5, Geoloplcal Survey {1989, p. 161); :

-
-

c. Measurcements of 1-17-68 and 4-11-68 not used, becauge entire flow probably was

not measutad,

~52—
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Tuble 17 wsChumicnl uonlvsin of well, opring; ang OCYeam woarerd
IART A

Mrtligrams por licce (uppet neaber) and Factnrs affecting

] nillfeuivaloats per Titmr. (lownr numbuz i/ cg;:’]:::f m:“i;ﬁ‘:ﬁﬂ“y
Souree (with . - wne Gan
well dupth wr Twmn= Mo~ tar— Hutd= fmipro— Hn= 50—
il reamf Tow paT- ial- oe— So0—  Foras- Bicav— Dbonw= Suls Chlo= Fluu= - Hl= Lla- neas  mhag par icy dium
where Nate ature elum 2luw diwn slum bonkls atm Tage ride ridm trate molved, a0 am it BT lix-

Lopation  bpproprlote)  mamplad YR T (0a) DN (A3 (kY (RGO (ool {80W) (Rl 1Y {Nay) colidar) Cacoy 250} pHY wed  Sa oard WG

Kali fAD VALLEY

?::I:u-?lr! Ledar Spring _gf b- 1-47 77 25.0 £ 5.0 a7 2.5 ant n 45 2% 0,8 i1 LET) im0 513 7.7 L 1. L g
1,00 040 204 Q.05 A03 0 000 L0 fEs 0,04 fLnm
15/53-28bda  Duwp will 329272 M 21.0 T4 1 LY 138 u 1 - — - 40 387 8.1 L WA Lom
(AR5 fr) 0., 181 .26 0.00 0.96 139
V/ns=ttieh  Pyramid af v= J-h7 L4 20.0  4) 4.9 40 0.2 04 n 31 e - A4 6 12 ald  f4F L L5 L 5
spring 215 0,40 Losd 0,02 3.3 000 BN 0,9f o d1n
Lin-ddae Eaar Edde 10w 8a7l me om 45 A LYIRL 0 PR3 B - - - 130 231 8.1 H 5.0 L M
well (1200 CL) 2,35 0.315 ER) 44/ 000 202 172
-lude  Frud'w wall  af 3-15-88 &% 170 0Y 0,0 419 4 4 430 460 e/280 3.0 2.5 2,610 2 4,0a0 10.EF v 3SR W 1
(136 Fr) U LO0 A2I5Y 0,25 §.05 16.33 9.5 10072 .45 004 :
-*feba Tasc Srand I-pe-72oE% 205 110 hilin 731 0 A R — k2 /oW L 12 MU
wall (2000 [L) . n.55 0.00 6,46 Aobd 000 LBl DLoh
=Mider Jyramid well &/ G-yiekB E3 L0 L7 L# 50 143 n 7.0 7.2 1.6 0.3 207 an 273 7R L 4L &
(317 f¢) DA% 0,15 1.70 0.131  2.43 0 0.0 IS 0.0 0.07 0.00
af5i=lad Eprlug #f 3= 3.67 SR 145 AR 1.& LI BN ] 2! 11 - LK 2 16 427 T.SFL 4 L 8
AAT O L 0 0d a4 000 0.5 0031 .00
2753-23ke HanTiee well M- =YL R 19,0 91 j] b/ 49 218 [T R [ J - AR LI T L7R R TR
{LAN +EY 1.54 0.21 .85 3.3 0.0 148 0,54
1/53-15bae  Bd'u well af L1388 57 VA0 &0 0K 118 A w0 059 =/ 1 0.3 £10 12 565. T.AF L 12 ¥ v
U0 B 5,00 0.21 0 L3R 0,00 1.3 O.GA .83 000
3/ nh=ihe 93t Zanch Al S=d0-7E -- - ] 0 h/160 281 b uo - - - 16 T N ) I | u
well (225 fc) 0.30 0.02 f.A) AR 0,21 1.487 LT
4/5%e10de Well (259 £r) 10c 9271 am an 27 3 b/ 28 oL a7 a - - - 7 e A0 b a1 %
1,35 0.71 1.23 2.0 0. foah 0,25 .
2% Hly trawk T1- 2-mMm 40 9.5 62 IR Bt %1 2 0 AR N = mm - 230 508 — u e L8
(.35 rfu) 10T Y.51 n.el 0,0 1,89 0,95
5/5a5-d2bbd  Well (260 o) L0-13-71 bl 1.0 LG5 b/ U5 [l 52 W o-—- - — 130 AR OE.D L 1.3 L &
2,20 0.40 1.51 o.00 1.08  0.85
S¥rdd well CA0R FR) 10-13-F1 &0 155 L Lo a 14 5 wm - - EE] mp o 1L L0 L 5
1.25 0,7 u, 9 o o DY
=Jododl Well (105 L) df10-13-71 50 10,3 4h 22 b/ o1y 0 2l 7 - - - i 454 8.0 L &6 L Ed
2.20 1.80 .40 0.0 0.58 .23
5f 3ttt Hanper Lregk LI- A=70 4K FK.D 1 15 hf 2 a 15 L) - -— - 140 L - L [N T K]
fabout 0,1 3.0 1,20 1, 57 oo 0.3 Dots B
ela)
8/54=1ihd  Akel fiprimg o/ 9-12068 11% 4R.D 10D 26 12D 22 873 2 5l 15 LT 0.2 [T 50 1,0n faFH LA
- A099 214 R.2EN.SR 11.01 GO0 1.06 0.42 D.16 0.00
BFGR-Thie Wall (245 (L) wf 9-13-88 GG 189.D 13 &b 5 G616 o L el s A D3 255 51 30 B.IF L 31 L H
0,65 0.3& 2.1% Q.10 2,7A 0L00 035 T4 Ly oo
-1%dbd  Kwala well ¥ =1%-71 &R 13.5 A% In by 41 13% < &0 g - - - T 100 374 8.5 L 1L.8 L 5
: (101 o} [MERH 1.77 2.84 017 MRy 033
SBAtle Tray fanyem 10-13-71 52 11.0 a6 1 by 1t 340 o 22 v - - - [ED] 1 T I S 0.6 L2
rrmek dlvar- 1.80 1.20 0.71 3,11 B30 0.46 0.1k
wion (M, 3= .
N1 53]
-2%ucl  Woll (98 LL} 10- 671 56 13.5 40 22 LT m g 11 3 - = -— 1490 A OR.Z L 0.y L8
2,00 1.80 T, 1,88 0,00 0.2 thou
£/57-1h Hpring 1= 7-70 53 11.5 119 LTAL: 200 o &3 6 - - - 260 LEL I 0.8 L 8
364 1.3R 0.7 472 0.00 090 D.17
}ins-ltdl Chiewew Hor o af M= r-67 140 a0,0 s L/ 1} 450 o a7 2/ -- 0N 455 711 640  T.5F L 20 LM
s iux 2008 LAD 590 0,80 504 00 Duee 0,73 .o
L2ea well {1,701 10- A-35 140 A0.0 12 5 L/1sg 410 D99 0w - - - aL - KA oM 16 KU
Ly oLt n.60 .41 A.22 6.7 000 .06 D.45
Ifwfeddab Wall (b M- Pl-sg=bt 229 1050 7 [} LIkl 4% LN a0 RR um - - 42 - 5.0 M 13 H I
10,123 renE RS 0,15 06 [T 4,81 1,41 L0k 1.8
7757-28chl theen tiprlme 10-13-T1 wm ms 371 Ly a5 378 o 25 14 - - - ZEO GEA TR L 0.2 L a
2.BA 275 1.52°  &.20 0.DF D.3Z 0.8
Af55-15%ach Dig Epring af L-2i-LV 100 17.5 bh 21 52 10 i7h 1] 58 w 1.2 nu 4u1 357 R4 76K 1 1.6 L 3
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S2Zde well (A3 (e df10=11-71 = - 25 3 kt a7 303 n 14 11 - - -— B 50 A3 L 1.1 L B
1.25 %75 ] A.07 AN 0.3 4.3
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6,720 LOHEDY BH,0 5010 EIVIER] AN LU0 ZE, T RBALSA

—C3a



Takie 17, --Lhasluul wiolyads.of well, Epring, wnd whosws waberse-Gontinied

e
B Hgrama pur Llley (upper nooberd ond FacLors attecting

wdllicquivalenta par Tliwe [luwel dumbari's Speettie : watlobilicy 2y
- [ . ot - fur lreeigatlen’’
Spurce (wikh A Fa-
wull depch or Taw- Maz- Car- Nard= {mirra- 1in- tin-
wiruual low par—  Cul-  up= No- pPotam— Bleas= bous gul- Chlo- Flon— Hia Dis-  uweas mhog por divm
whrra Dace azyre  cinm wlux Jlum ofum oanafe AbA Catw clde ¥ide Frara siluwd | oaw et e

Rax
Loation  appraprintm)  wwopled " "noofoa) o (Mp) (MWD GED O (00 (o) (8040 (81 (FY (hnad mel ldadd 0udDy 23000 pw;L“ ard GAl wpd REC

1/ 5= ke Epring A/ 9-12-63 39 15,0 ik : 34 2.4 17 ] 26 g 0 H,7 70 1k ik 17K 1 Ly L X
. .30 NEL L85 0.015 2.0 0.00 s OVRY 002 0014
W0/5710mdd Well {71 #k) 4= Ta72 58 1m0 %R LR B/ el i o e - - i ARA A0 L Ao 8
Losie 1,50 1.87 | &.11 b AlRY 0 DLEL .
SWdhbh Well (3B Lo af #= "=R7 A1 16.0 s 1% RIS 133 i un 15 am 4.2 HRE 152 [ A U 1.1 L 4§
) 180 123 Lyds 0.0 306 000 0,78 0.4 n.a7 o .
10/58=-Bbac  lNpring 10-12-71 55 1%.0 b4l (YT ARD a a1 - - - BLIT M B0 M a.7 L &
und chb 4,10 3,40 T1om LA T SR P T R TS - IO
IL/5G-U1bed  Cnddan Sprimg s/ 8« 7-47  4d 140 37 Y 1HD 1] 8 - 2.1, 244 LL/ 368 7.8F L' [ N 1
L H5 Q.20 L0 MW 0GR 0B 0. 0%
JI125R=32b82 Puwtrund -Le=41 55 130 L I-H Bt 0 0 o 14 1 vem -— - 130 432 hE L 0.7 L 5
Spr lugn 1.B0 1.40 I, RR .77 000 0. M
11/39-Iba Little Cnrrant A=20-53 41 b0 he 0 b/ 11 1% 0 1z T - - - 144 a0 A2 L (PN 2
Creek (VA che) . R .42 Lo oo oIt 0lls .
(0.9 absd V= A=%0 33 &.0 0 16 LT L2150 - 4 == - - e - L o N
2,50 1,30 .33 345 Ougn oo AN
-liba Strem (075 4= 2-bp 4% 85 2% 5 [TRE 104 LY LI - R4 F-L I I Y B
ctod . 1,28 AR 1,52 LM 000 0,28 0017
—1l6ba  wAll (290 £U) 17 V=LA-KRK 32 11.0 31 11 hs 37 232 Cor 1h 14 - o §am 181 - R 1 5
. 2.54 1.07 LD 3.80 [ R T P < -3
Lircle darm - =71 == - LI B/ ot 368 0wz (LN ~— — #0 a6 MO AL ]
spring 1.1% Z.05 T ki £.0% 0000 1.EM 0 DLUK
-Gchd  3pciag Hi- 5eY1 55 13,4 aRI L/ 4% PRk g LB B - -— 140 51 8.0 L Ay S
Lohh ¥.25 Tloug auf LD 1,00 002N .
~l0gcd  4pring L-1E-71 == wn Fi ! LY 1810 noT e o - -- - & [T P 4L H
.10 1,10 10 N .01 n,7L 0,5l
17/%7-%hek Bull Creck woll  fi- 2-72 58 15,0 #h ? L/t 143 a 22 1 -- - - MWMAE 8.0 L Lh o ]
{376 fr) L1020 3,06 1.27 2,463 W0 A8 034
13/55-0d Mg Tnula af 9-1I-08 5T 14.0 36 11 ES I 4% o 24 &/13 0.3 1L L5 15% Lk o 0.7 L a
SFTiNE 279 0.90 1.0 0,05 402 000 050 TLal 00D 07
19/ 56-22bue Blg Yarm af A-R1-87 91 1n0 A B2 2g g A 4T B 0.A 0D LU 87 BD L A a8
dprlng .08 1.1 l.zz 0017 o oD poay e NLR3 O nonn
147/ 56=-14ddc Mg Bull 11- =0 57 1.0 i L/ ROTA 194 i} e I - - Lot RLE) - L .5 . 5
spring 1.80 1.40 o, Rl 3.1 0o o, 48 n.17
[1/57-%%aan Blech Spring 1= 5-70 &40 4,0 f2 I VTR uir 1] Ll FL I “u - Laft EFL IR 0.7 L H
deu .71 1.1 AA6 Doan o noT oLl
i 55e20dde  Tand Npring 0= 5=71 e n.n TR Lf 67 as? ] Vh 5 m= - - 180 ooy RO L 2.2 . ]
. 180 1.ED o, S8 000 oL D4 ‘
JE/43=leee wmll L= 5-71 &7 14.5 EE] 'l L/ BN 1Nk n Ti L 13 - 1 i B L A L &
1.00 2R ¥ Zulb DO TLRA 0 DlbY s
-23ded  WalIl Afldr =gl - —— a9 20 1R o28 Looam 3 == - - 23 1,10 oo b4t . H
' A4 1060 T8 AT D06 gy 0,00 .
-9 Wall (300 tc) af F=2I-RT 6D 15,4 Ar 2.8 an 11 159 0 41 KA N 1] 244 RN ATl hee N . L 3
2 LURKEARL SRS I By -3 R I [ERLSLIE T Y« O 1. S | Y A v 3
3E{6-17dcd  wWell 10= 5~/ — - 44 1Y b/ 17 202 & A & - - - 143 Sl .4 L iy £
2.0 1.40 Tu, b CI DA I P 0.17
FART # . ,
; Sillea  Tron Manpammes  OYChoplocphote  Roron Filfea  Irom Magencze  OvFnepnesphele Rares
Lacacicn {Fi:) {Mn) (FOu) {0 Loganien (84037) (e {Ha} {1} 4133
22/51-21d 5 003 Q.00 f.0n .o Ly Tf.ii-iﬂdh £l 0,04 0,0n Loy L
3875528 3 -- -- - W0 /5% Liuel iE 08 J1h .t R4
1/s2-22ep i L1k .t . RV /562 K& .09 W R S
1/53=-Tads a3 AT .Na St - R757-200Rt 1] -0z ] L0 Ak
-3lde g 54 .20 Wi L0 - 10/ 5-9ne 45 L .0 .0 -
2752-Trd 18 -0 .01 -00 NE . 1R/57-BEbbL 27 L -on: i .16
3/ 50-%5han ac L0 -0l -0 - 1173631k 3 .00 L ] .27
F/GA=200¢ 7 ik -m A - P83-6d . Hh NZ ] R0 —_
gf5E-Banc 74 .0z L0 L .20 L af=40kae 25 Mk -0l il s
1. Hilligrame per Tilac and milliequlvnhum PeT LiTer are muisle wndte of neseaes Lhao wre wiTena ity (deatdeol 0o partx pre wlllics and cqnivalenlu pex
mé1ldon, twepeccively, Mo wll Watera having w dpecific sendurtance leas thon shout 10,000 nicromhos, e eetrle syater af ‘mewanrvecnt 1o recelving lucrcased

use thronghuul che Uniced fStstus becadse of 4ta value ad an internatlomal [obw of sefontifin sowwaulégrdom, Therafore, Che U5, Geotoglual Subvey rerestly
hes adopbed thue ayetem tor repetiing wll wacer—qnality data. Where only ume uueber 1g ghewn, 16 ks 0d1lldgrars per Tbwae,

2. Boliniry hazard lu Lased on spectfic cosdecrance (45 mlcoohos) a6 talleam:  Da750, 1ow hamard (15 waler suftabls for aleewy 2l appiiesllone)
750-1,500, madinm (M, can be detIimental Lo wen@icive crapeds 1,500=2,000, hiph (0p can be decrimental +o nmagsorape); 5,000.7,900, vexy hirh (Vi uhould be
umed nnly fop tolerant planie oo permeahis wellus 27,300, nneuloble (V)0 BM drndine sdwocplion 0avie) provides an iL‘LwaHHm of whul etrent an lrelgutlon
water will hawe nn sedl-draloese chataccerinkdun.  8AR 1o catenlatwd aw Lullove, vetng mti] legulvalentr par Jllee:  SARSNQ/eTGa 0 /27 Whers rodhm plod
prtaamium ew- conpured by A1 Cuceuce racher than sualyzed for (Fanenota by, tlae walue 4= veed Lo cowpace BAR. Luw 2L Ar haksd oo oo cmpitieal
Telafdon buLwewl nali-nity hazard wud godiym—adanrptlon Eatio: lea (03, rediow (M), Rign (1), or wery Llgh VI, Crealdda]l caddum cachonuteli  sabe (NY,
sarginal (M}, oc uxeuivable V). vhw wwveysl factate shoudd be wsed as general fndlealors-only, Secsuws the sultabd ity of  goeer forolerigallin slea
dependr on oellmute, cype of modl, draluupe chatasterisatles, plaar cype, and smounl of gater Applimd.  Thewe and nther sepsola of wacer qual ity Toy Jrrigation
wie diosusned by Lliw Noclonal 'l'!chniml Adulsory Commftten (1968, p. L43=t77), and Lhe 1.8, Saldndty Lebuorwtory Sratt (10847,

F. Compulid gum (wirh hlcacbondTe nodtip! fad by 0,492 to make rusoll cospartable with residuc valuec),
& lmburatory determinatloni, except For §lald smcosaremente Andlecuted by "¢

A, Detalled laboTatory snalysis! addiciomal dwtwruwloatlons ore Vistwd Lo pa¥t B oot this tahle.

b, Sediwm plus potasminm, compuled ag the mi | Hagulvalopc-per-11ter difleceacs botwnen the delesadaed gepative and poallive fopn; repreascd a2 Gaddam (Ll
concentration ol eodium generally Le ur least 5-10 tloes that ot poatamsloe) . Compocation amsamas LLAL soncentrabionk of unGelerudned nepallve lopg-—
capeclally piFralur-ars small,

. FauLiwaced on hanly of an addicional Jln:l'l'yulﬂ or analyass,

4. Sumple balied Fram unused woll pr trom sLock-waloT AEATAZE Lankd Wd¥ ToF repransnl chcaieal thararree of wulet yielded hy wall aller apprecishle pupiaf.
+, Annlywis Ly Shell 1M1 in. Tegperaturs da mux b MGasur c-d At Llow of lonr.!.ns,‘

t. Samplw Lrow 1,700 tt while [luwiug,

gs  Collented durlog drill-stem laab {duprl of tasted inperval 1o indicated); wwople 1z acsumed to be wuacly fermation wales gagher chan Arll1Lag tluid,

‘. Froduction wakw:) producing intarval ls fndicated.

1. Analysie hy Huvwds Stale Heolrh mivialim.

1. BEcaidue nn wvaporapioa ar 1050 ..




Rt Table 18.--Relation between English and wetric units of measure
Multiplication
‘ factor to convert
: English unit Metric unit - from English to

metric guantity

Inches (in) - Millimeters (mm) : . 25.4
Feet (£t) Meters {m) 0.305
Miles {(mi) : Kilometers (km) 1.61
Acres Square meters (mz) ‘ 4050
Square miles (=g mi) Square kKilometers (kmz) 2.59
Gallons {gal) o Liters (1)‘ 3 3.78
o Acre-feet (acre-ft} Cubic meters (m”) 1230
Cubic feet per ‘Liters per second (l/s) 28.3
second (cfg8) .
T Do. : Cubic meters per ' 0.0283
,. second (m3/2) ‘

Gallons per minute (gpm) Liters per second (1/s) 0.0631
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Report : Report
‘ NG . Valley cr area No., Valley or area
1 Newark¥ 32 Lovelock
2 ' Pine¥® 33 S8pring (near Ely)*
3  Long® 34 Bnake, Hamlin, Antelope,
4 Pine Forest* Pleasant, and Ferguson
5 Imlay area* ‘ Desert*
6 Diamond* 35 South Forlk, Huntington, and
7 Desert¥® ;Dixie Creek-Tenmile Craek
8 Independence® . 36 Eldorado, Piute, and
9 Gabbs*® Colorado River®
10 Sarcobatus and Oasis#® 37 Grass {(near Austin) and
11 Hualapai Flat® Carico Lake*
12 Ralston and Stone Cabin 38 Hot Creek. Little Smoky, and
13 Cavae® ‘ . ‘ Lit#le Fish Lake¥*
14 Amargosa Desert, Mercury, Rock, 39 Eagle {(Ormsby County)*
Fortymile Canyon, Crater 40 wWalker Lake and Rawhide Flats
Flat, and Oasis®* 41 Washoa¥
15 Sage Hen, Guano, Swan Lake, 42 Steptoe
Maszacre Lake, Long, Macy 43 Honey Lake, Warm Springs,
Flat, Coleman, Mosgquito, Newecomb Lake, Cold Spring,
Warner, and Surprise Dry,. Lemmon, Red Rock,
16 Dry Lake and Delamar Spanish Springs, Bedell
17 Duck Lake Flat, Sun, and Antelope*
I8 Garden and Coal 44 Smoke Creek Desert, San
19 Middle Reese and Antelope Emidio Desert, Pilgrim
20 Black Rock Degert, Granite frlat, Painters Flat,
Basin, High Rock Lake, Mud Skedaddle Creek, Dry (near
Meadow, and Summit Lake#® Sand Pass), and Sano*
21 Pahranagat and Pahroc 45 (Clayton, Stonewall Flat,
22 Pueblo, Continental Lake, Alkali Spring, Oriental
Virgin, and Gridley Lake Wwash, Lida, and Grapevine
23 Dixie, Stingaree, Falrview, Canyon
Pleasant, Fastgate, Jersey, 46 Mesguite, Ivanpah, Jean Lake,
and Cowkick and Hidden
24 Lake#* 47 Thougand Springs and Grouse
25 Coyote Spring, Kane Springs, Creek*
and Muddy River Springs¥* 48 Little. Owyhee River, South
26 Edwards Creek Fork Owyhee River,
27 Lower Meadow, Patterson, Spring Independence, Owyhee River.
{near Panaca), Rose, Panaca, Bruneau River, Jarbidge
_ Eagle, Clover and Dry River, Salmon Falls Creek
28  8B8mith Creek and Ione* and Goose Creek
29 Graszs (near Winnemucca) 49  PButte*®
30 Monitor, Antelope, Kobeh, and 50 Lower Moapa, Black Mountains,

Garnet, Hidden, California

Wash, Gold Butte, and
Greasewood
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{(CONTINUED)
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Report Report
- --No. Valley or area No.

Valley or area

51

52

53
54
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57

Virgin River, Tule Desert, and
Escalante Desert

Columbus, Rhodes, Teels, Adohe,
Alkali, Garfield.Flat,
Huntoon, Mono, Monte (risto,
Queen, Scda Spring

Antelope, East Walker area

Cactus Flat, Gold Flat, Kawich,
Yucca Flat, Frenchman Flat,
Papoonge Lake, Groom Lake,
Tikapoo, Three Lake, Indian
Springs, Las Vegas, Buckboard
Mega, Mercury, Rock, Jackass
Flat, Crater Flat

Granite Springs, Kumiva,
Fireball, Bradys Hot Springs
Area

Pilot Creek Valley Area, Elko
and White Pine Counties

Truckee River
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Consolidated-rock geology based on maps of Kleinhampl and i
Ziony (1967), Cornwall (1967), Tschanz and Pampeyan (1961), 1g°
and Hose and Blake (1970). Alluvial geology by Rush in

1974, Hydrology by Van Denburgh and Rush in 1971-72.
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Cartography by Marjorie Thielke

PLATE 1,--GENERALIZED HYDROGEOLOGIC MAP OF RAILROAD AND PENOYER VALLEYS, EAST-CENTRAL NEVADA
Kecory ©©
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