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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 o 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. In 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. 

1974 

Roland D. Westergard 
State Engineer 

Division of Water Resources 
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WATER-RESOURCES APPRAISAL OF RAILROAD AND PENOYER VALLEYS, 

EAST-CENTRAL NEVADA 

By Ao So Van Denburgh and Fo 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 Nevada7 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 springflaw) 
and about 1,500 acre-feet of water from Currant Creekr 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 ValleYr 
and the oil 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)0 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 
zoneg. 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 
quality problems. Almost all water in the two valleys is suitable 
for irrigation . 
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Table 1.--Hydro1ogic summary 

[Estimates in acre-feet per year, except as indicated] 

Railroad Valley 

Northern Southern Entire Penoyer 
part part valley Valley 

Area (square mil es) 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 
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 Oil Field, the hot brine from consolidated 
rocks at great depth may present a long-term, localized contamination 
problem. 
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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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EXPLANA TION 

Area described in previous 
report of the Water Resources 
Reconnaissance Series, and 
number of report 

Area described in this report 

O~~~2~5iiiiii~5l0~~7~5i1iiiiiiiiii1iOO Miles 

NEVADA 

Figure 1.-Areas described in previous reports of this series, and the area described in this report 

• 
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The Duckwater Indian Reservation and Currant, bot.h 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 
activit:ies--employs most of the study area D~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 Oil Co., amazingly enough during the 
drilling of their first exploratory well in Nevada (Murray and Bortz, 
1967, p. 2133). Oil production through 1971 totaled 2,525,672 barrels 
(monthly report, Nevada Oil 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, quantitative, 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)o 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 

UoS e Geol. Survey (1960, 
1966-72, 1970a) 

Robinson and others 
(1967 ) 

Thordarson and Robinson 
(1971 ) 

-5-

Data listed 

Discharge records for streams 
and (in the report for 1968) 
springs 

Hydrologic and chemical data 
for wells and springs north 
of T.lS. 

Hydrologic data for wells and 
springs south of T.9N. 



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

Valley 

Direction from 
present study 

area Report 

• 
Garden and Coal East Eakin (1963, 1966), Snyder 

( 1963) 

Gold Flat 

Hot Creek 

Jakes 

Kawich 

Little Smoky 

Newark 

Tikapoo (Desert) and 
Groom Lake (Emigrant) 

White River 

Southwest 

West 

Northeast 

South 

West 

North 

South 

East 

Acknowledgments' 

Rush (1970), Winograd and 
others (1971), Eakin and 
others (1963) 

Rush and Everett (1966), 
Dinwiddie and Schroder 
(1971), Eakin and 
others (1951) 

Eakin (1966), Snyder (1963) 

Rush (1970), winograd and 
others (1971), Eakin 
and others (1951, 1963) 

Rush and Everett (1966), 
Dinwiddie and Schroder • 
(1971), Snyder (1963) 

Eakin (1960), Snyder (1963) 

Rush (1970), Winograd and 
others (1971), Eakin 
and others (1963) 

Eakin (1966), Maxey and 
Eakin (1949), Snyder 
(1963) 

Several residents of the area have provided valuable hydrologic 
information. We are particularly grateful to the Tom Russells and 
the Joe Fa11inis for their assistance and hospitality. In 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 UeS. 
Bureau of Land Management and their staffs, have provided important 
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. 
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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-
llddb), 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 hunared 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 
milesobut 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. 
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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 quadrangle (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 easte:rnPenoyer 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 
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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 ~y 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 • 
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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. In 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. In 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. I), 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 Valle~ 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 i 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. 
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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 sprinqs, Railroad 
Valley is the destination of intervalley ground-water flows byway 
of consolidated rocks. Penoyer Valley is not known to have any 
interbasin leakage, and therefore probably is a hydrologically closed 
system . 
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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. Lo 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 

Big Creek 
Willow Creek 
Hooper Creek 
Troy Canyon Creek 

Location 

4/55-23db 
4/56..,,18c 
5/56-35aa 
6/57-29d 

1. Measured flows are indicated by "m". 
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Date 

11-8-70 
11-7-70 
11-7-70 
11-7-70 

. h II 
D~sc arge-

(cfs) 

0.3 m 
.4 
.1 m 
.1 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] 

station!! 

1. Charnac Basinl! 

2. Lower Robinso~! 

3. Connors pas~! 

4. Snowball Ranch 

5. Currant Creek 
Summit 3! 

6. Eureka 

7. Ely Weather 
Service Office 

8. Adaven 

9. Currant Highway 
Station 

10. Duckwater 

11. Blue Jay Highway 
Station 

12. Diablo 

13. Penoyer Valley 

Altitude 
(feet) 

8,500 

7,550 

7,330 

7,160 

6,820 

6,540 

6,250 

6,250 

6,240 

5,400 

5,300 

5,000 

4,800 

Period of 
full-year 
record 

used 

Sept. 1955-
Aug. 1970 

Aug. 1960-
July 1968 

Aug. 1962-
July 1970 

1967-70 

Aug. 1958-
July 1968 

1965-70 

1939-70 

1939-70 

1964-69 

1967-70 

1967-68 

1960-65, 
1967-70 

1969-70 

Average annual 
precipitation 
for period of 
record used 

( inches) 

12.7 

13.9 

14.6 

10.1 

10.7 

14.1 

8.8 

12.4 

9.9 

7.8 

7.0 

5.5 

6.7 

Estimated 
long-term 
average 

precipitatiqn 
(inches) £1' 

13 

13 

14 

8 

11 

12 

9 

12 

9 

6 

6 

5 

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 E1y and Adaven stations. 
3. precipitation-storage gage. 
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Figure 2.--Monthly flow distribution for Little Currant Creek, 
water years 1965-72 (location 11/59-5ba). 
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Photographs 3A-C.--A. 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 Oil Field. Blue Eagle Mtn. in background. View eastward. Well is Shell Oil 
Co. Eagle Springs Unit no. 4; total depth 7,885 ft; bedrock encountered at 6,632 ft. C. 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 (aqput 13 and 0.4 cfs, respectively). 
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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 Eartial-record stations • and other selected sites 

Drainage Maximum discharge 
area water Cubic feet 

station Location (sg mi) year 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 No flow 
1967 9=22~67 a 2 
1968 7-30=68 a 5 
1969 No flow 
1970 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 Eartial-record stations 
and other selected sites~-continued 

Drainage Maximum discharge 
area Water Cubic feet 

Station Location (sg mil year Date Eer 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 
tributary.!/ 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. Other discharges determined by indirect methods. 
b. Approximate. 
c. Rounded. 
1. Duckwater study area, Nevada Watersheds Project, UeSe Bureau of 

Land Management (data from Bur. Land Management, Reno, Nev., 1972). 
Discharges determined by indirect methods. 

Mountain Front Runoff 

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 indi+ect determination. The 
drainages for Railroad and Penoyer Valleys are in a zone where no 
appreciable runoff is generated below an altitude of 7,000 feet: 
therefore, 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,OOO-foot altitude and relating these 
characteristics to the mean annual flow. A sampling of these measure= 
ments is listed in table 5. 
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The total average annual runoff available at the bedrock-alluvium • 
contact for Railroad 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): 

Location 

2S!S2-l7add (unnamed stream) 
S!55-18ba do. 
12!S7-18ac (Bull Creek) 
l3!S6-19cad (unnamed stream) 

Average annual flow 
(acre-feet) 

<100 
<100 
<200 
<100 

The data indicate that almost all mountain-front runoff is dissipated 
by percolation and evapotranspiration in upland parts of the valley 
fillm 

Surface-Water Inflow 

Surface water enters Railroad Valley from adjacent Hot Creek • 
Valley by way of Twin Springs Slough (location, 4!S2-l9bc). 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!S2-3b), which in turn receives inflow from Hot 
Creek Valley. The average ditch flow may be on the order of SOD 
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 quantities are small, 
and infiltration to the ground-water reservoir is generally minimal. 
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Table 5. --b<:?"9.::ter m mean annual flow. at sel ected sites 
determined by channel-qeometry methC?ds 

[All measurements made at about 7,OOO-foot altitude) 

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

-~---.--".-. 

Area Estimated 
contributinq Percentage runoff Percentage 

runoff of total (acre-feet of total 
Area ( acres) area per year) runoff 

RAILROAD VALLEY, 
NORTHERN PART 

East side 216,000 74 23,000 88 
West side 47,000 16 2,000 8 

Total 263,000 90 25,000 96 

RAILROAD VALLEY, 
SOUTHERN PART 28,000 10 1,000 4 

RAILROAD VALLEY, TOTAL 291,000 100 26,000 100 

---~. -_ .. '-'-'---

PENOYER VALLEY 24,000 100 1,000 100 

,.-~-~----
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Recharge from precipitation is estimated in this report using 
the general method described by Eakin and others (1951, p. 79-81). 
The method assumes that for any given altitude zone, a p~rticular 
incre~ent of total precipitation is available for rechatge of the 
ground-water reservoir. with that increment, or percentage, depending 
on the average amount of snow and rainfall within the zone. Table 
7 lists the estimates of precipitation and recharge for the study 
area. The total quantity of recharge for Railroa~ Valley, about 
50,000 acre-feet per year, is the same as that estimated by Eakin 
and others (1951. p. 151) using less accuratei:opo'lraphi.c and 
precipitation data but much the same precipitation-altitude 
relation. For Penoyer Valley. the estimate of 4,300 acre-feet 
per year is far less than the annual increment of 13,500 acre-
feet computed by Eakin and others (1951. p. 156); however, they 
recognized that the calculated quantity w~s far too large. They 
concluded that some 3,000 acre-feet per year might be available 
for development, which agree.s reasonably 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 a9reement 
with the value developed for the present report. 

Estimated amounts of recharge in Railroad 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: recharqe ratios are about 0.5:1 and 0.2:1 for Railroad 
and Penoyer Valleys, compared with an estim~ted 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 techarge area in each valley suggest th~t a si~nificant part 
of tot.al 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 source of ground-water recharge; it is discussed in the 
following section and on page 28. 

Subsurface Inflow 

Ground water apparently enters Railroad Valley through the • 
consolidated rocks in at least two areas. Rush and Everett (1966, 
p. 25) proposed that inflow from the southern part of adjacent 
I"ittle Smoky Valley feeds the qroup of springs at Lockes and 
three smaller springs to the south· (pI. 1), for which the total 
flow is about 2,400 acre-fee't per ye·ai:. wate"i-level contours 
presented and discussed by Dinwiddie and Schroder (1971. p. 62-64) 

• 

for deep ground water in southern Little Smoky Valley support an 
e,ast-northeastward direction of movement toward the vicinity of 
the Lockes Springs. Rush and Everett (1966, p. 18) also SUi::rgeSt .• 
the possibility of ground-water movement from the northeastern 
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Table 7. --Est imated average annu.~l_12res.iEi tat ion 
and qround::w'ater recharge 

Altitude 
zone Area 

__ 1 fee,t;oL) ___ J9.£:r_~~) 

Estimated precipitation 
Average 

Range 
(inches) .JftSl.n 

(acre
feet) 

Estimated 
Percentage 
of total 

precici~9.~ion 

RAILROAD VALLEY L NORTHERN PART 

9,000-11,513 22,000 >20 
8,000- 9,000 58,800 15-20 
7,000- 8,000 183,000 12-15 
6,000- 7,000 368,000 8-12 
5,000- 6,000 421,000 5-8 
4,706- 5,000 324,000 <5 

'rotal 
(rounded) 1,380,000 

RAILROAD 
8,000- 8,863 2,330 15·-20 
7,000- 8,000 26,100 12·-15 
6,000- 7,000 130,000 8-12 
5,000- 6,000 173,000 5-8 
4,845- 5,000 49,300 < 5 

-.--;rotal---~· 

1.8 40,000 
1.5 88,000 
1.1 200,000 

.8 290,000~ 

. 5. 210,000r 

.4 130,000_ 

.7 960,000 

VALLEY L_SOUTHERN PART 
1.5 3,500 
1.1 29,000 

.8 100,000 

.5 86, OOO} 

.4 20,000 

------_. 

25 
15 

7 
3 

minor 

15 
7 
3 

minor 

recharg§..."_ 
(acre
feet 
per 'i,£.'?:£). 

10.000 
13,000 
14,000 
8,700 

520 
2,000 
3,000 

_i£2.'o!",ged) 381,000 .6 240,000 2 bl 5,500 

RAI~~;OAD V~LEY, SOUTHERN AND NORTHERN PARTS 
Total 

(rounded) 1,760,000 .7 L 200, 000 4 52,000 
,~....".........-~~~,.......,----. 

PENOYER VALLEY 
9,000- 9,229 60 >20 1.8 110 25 30 
8,000- 9,000 3,500 15-20 1.5 5,200 15 780 
7 ,000·- 8,000 20,200 12·-15 1.1 22,000 7 L500 
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 
(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 ln the Reveille 
Valley area of southern Railroad Valley. 
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part of sou thern Little Smoky Valley toward Duckwa'ter. 

Ground wa'bn- flows int.o Railroad Valley from neighbor ing Hot. 
C,re(',k valley by way of alluvium underlying 'rwi.n Springs Slough 
14/52-19). Eakin and others (1951. p. 151) and Rush and Everett 
(1966, p. 25-26) ~,stimate t:he average anTIllal subsurf'ace inflow to 
be about 700 acre-feet. 

within Railroad Valley, possibly 4,000 acre-feet: per year 
moves from the southern to the northern part throu9h alluvium and, 
perhaps, ca,rbonat:e rocks (p. 25). Thus, accounted for subsurface 
inflow to north",rn Railroad Valley totals, an estimated 7 ,.000 acre
fe.et per year (rounded). 

,-22-
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OUTFLOW FROM 'I'HE VALLEY-FILL RESERIlOIRS 

In areas of shallow ground water, discharge (outflow) occurs by 
evaporation from bare playa soil and by transpirat,ion from pLants 
called phrr;al:ophytes, whose roots tap the ground wal:eI'. The principal 
phreat,ophyte.s in Railroad and Penoyer Valleys aI'e. greasewood, rabbit;
br.'ush, saltbu,;hisa1t.grass, and, where ground water is very shallow, 
meadowgr;~ss, t,ule.s, willow, and ot,her marsh-loving vegetati,on. The 
phr.-eatophyt.es and are·as of playa evaporation dre shown on plate l-
and estimates of evapotl'anspiration are summarized in t.able 8. The 
rates used are based on wor:k done in other areas by Lee (1912), 
Wlli te (1932), Young and Elaney (1942), Houston (1950), and Robinson 
(1965) . 

Evaporati.on from surface-water bodies (mostly small ponds) is 
minor in total compared with other wat:er losses. The average evapora
Lion rate may be 4-4i~ fee,L, on Lhe basis of data of Kohler and ot;hers 
(1959, pI. 2). 

The total amount; of evapot,ranspirat.ion estimated for Railroad 
Va lley, aboul: 80, 000 :'!cne-feet. p,,'r year, is greater than the "order 
of magnitude of 50,000 acre-fe,et" given by Eakin and others (1951, 
p. 151). The higher value is a result: of somewhat more refined 
procedures for evaluating evapotranspiration, better maps, and more 
wateT-·level data. In Penoyer Valley, the present est:imate (3,800 
acre-feet per year) is appreciably less t,han that of Eakin and ot,hers 
(1951, p. 1')6; 6,400 acre-feet), but is in close agreement with the 
present estimate of annual ground-water recharge. 

surface-Wa ter Qutf'low 

surface wat:er is exported by ditch from northern to southern 
Railroad valley for stock-wat.,ering ponds (p. 18). The flow may be 
about 500 acre-feat per year. 

s P I'i n'1.§. 

Several of t.he springs in Railroad Valley are among the laL'g,,'st 
in Nevada. The most prolific group is at Duckwat.eJ:·, where l3ig and 
.T •• it.t,le Warm springs :'!nd sev£;ral smaller outlets yield a total f'low 
of about 15 cfs (11.000 acre-feet: per year). A group of smaller 
but, nonetheless import.ant: spr'ings at Lockes yields about 3.3 cfs 
(2,400 acre-feet per year). Many springs and see,ps line the east.ern 
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Table 8. --,Est imated ave~age annual ground-water evapotransEJratior~~/ 

Depth to 
Area water 

___ 'IY.e~.2.L~",:t,-,~ __ l os s, __________ G>SXC§_'i. __ .l.< =.fe~~l 

NOI~'J:'!lERN RAILROAD VALLEY 

Flaya (bare soil) 

Greasewood, r3.bbitbrush., 
s<,l tbIJ sh, moderately 
dense to scattered 

SaltgrasB. with or without 
above phreatophytes, 
moderately dense to 
scattered 

Meadowgrass, tules, w'illow, 
and other wet-area 
phreatophytes (includes 
areas of meadowgr'ass 
irr.igated mostly with 
s pr ingfl ow) 

.Free-water surface 

'l'otal (rounded) 

38,000 0-10 

68,000 10-50 

110,000 1-10 

12,000 0-5 

-~QQ 

227,000 

SOUTHERN RAILROAD VALLEY~/ 

Greasewood, moderately 
dense to scattered 

-----_ ... _--

Greasewood, moderately 
dense to scattered, 
wi r,h minor amounts 
of sal tgrass, 

----

1,500 30-50 

PENOYER VALLEy2/ 

19,000 15-50 

Ev ~potr-an ~,EiratTon 
Peet Acre-feet 

per year n •• _ • .E,?r yea . .":._<o, .. _ 

0.1 3,800 

0.2 14,000 

0.4 44,000 

L5 18,000 

4 

80,000 

0.1 200 

0.2 3,800 
__ . __ n_ ... __ __ 

1. Discharging playa and most phreatophyte areas are shown on. plate 1. 
2. The playa in this area does not dis'charge appreciable amounts of 

ground water·because the depth to water is greater than 15 feeL 
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margin of the floor of Railroad Valley from 12 to 30 miles south of 
Currant. By far the largest ara Blue Eagle Springs (S!57-11ddb). 
which produce about 4.2 c ts (3,000 acre-feet pe'r yeac). 

1n Penoyer Valley, Sand Spri.ng (2S!55-26dda) flows about a qucut 
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, outcrop of quartzite 
that can b~ seen for a distance of more than 3 miles. 

Data for' the springs mentioned above, and for many less' prolific 
ones that emerge from, or along the margins of, the valley fill. are 
list,ed by Eakin and others (1951, tables 4 and 6), the u.s" Geological 
Survey (1969, p. 161), and in tables 15 and 16 of this report. Many 
other small spI'ings dot the mountainous areas surrounding Railroad aOld 
Penoyer Valleys. For example, such springs provide much of the flow 
of. Currant Creek. 'These upland springs are not tabulated in this report 
because they are not related directly to the valley-fill reservoir. 

Subsurface outflow 

Most of the recharqe to the southern part of Railroad Valley is 
discharged ,by subsurfac~, outflow through alluvium and pr'obably 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. Although the actual quantity may be appreciably 
more than l, 000 acre·-feet per year, their est imate is nonetheless retained 
in this report in the absence of quantitative evidence to the contrary. 
Exce.pt for a few hund:t'ed acre-,f.eet of evapotranspira t ion around the 
playa, all remaining x'echarge in southern Railroad Valley, about 4,000 
acr'e-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 aX'e ,northward, which confirms the direction of at least 
par:t of'the outflow. (The situation in the Reveille Valley area of 
southern Rafl:t'oad Valley is uncertain, owing to a lack of data on water
level gradie,nts.) 

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

Water Use 

Irrigation 

I:trigation in the study area is restricted by northern Railroad 
Valley. wiEh pasture grass and alfalfa the principal crops. Most of 
the water is 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 Spr, ings and Crows Nest, 16 miles to the southwest 
(acreages are from Summerfield and Peterson, 1971, p. 10). In several 
a('eas on the east side of the valley, springflow is augmented by water 
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from flowing wElls. Water \Ase in areas irrigated mo"stl.y by springflow • 
may total approximately 12,000 acre-feet per year (assuming an annual 
consumption of 2 to 3 acre-feet per acre). This quantity represents 
two-thirds of the total diecharge from irrigated andnonirrigated areas 
of meadowgrass and other wet-area phreatophytes associated with the 
springs (table·8; 18,000 acre-feet per year). 

Only one ",rea of appreciable size. the long, thin st.r ip of land 
along Curr·ant Cre,ek. relies on streamflow for irrigation" 'l'hev::, , about 
600 acres are farmed (Summerfield and Peterson, 1971. po 10), and the 
amount of wa ter consumed may be on t:he or'der of 1,500 acre-· feet pe.r year .. 

Desert Land Entry permits cover almost 7,600 acres in northern Rail
road Valley, including 1,600 acres near Green Spr ing Ranch (in and 
adjacent fo 15/57-32), 2,694 acres near Currant. and 3.285 acres near 
Nyala (Summer'field and Peterson, 1971, p. 10). In Penoyer Valley, 
patented entries total abou~ 7,200 acres (data from u.S. 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 
ne"r Nyala; less than 300 acres near Currant, and'no lands in Penoyer 
Valley. In fact, some of the pate,nted land in Penoyer Valley is being 
adveJ::'tised for subdiv is. i.on. water consumptlon in the farmed Desert 
Land Entry areas may be on the order of 2,000-2,500 acre-feet per year. 
all of which comes from wells,. 

h b
' t setverf·al arteas fare

l
, i:n i g

l
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ted uSdin

b
g flohwing wells to rna fin stain sFui t

l
· ab~e •... 

a .1 :a S .or wa er ow. We S owns y t e u. S·. Bureau a port. ~s len.es 
and Wildlife i.n OY' 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 year). most of which is consumed by evaportranspirat ion. 

Domestic and stock 

Domestic supplies. almost all obtained from springs and wells in 
Railroad Valley, may total 10-15 acre-feet per year; only a part of that 
quantity is consumed. I,ivestock, which also rely· on wells and springs., 
may use 20-30 acre-feet in Hailr'oad Valley and probably less than 10 
acre-fe;et in Penoyer Valley during the part of each year that they graz'~ 
in lowland areas, 

Oil Field 

The Eagle Spr'ings Oil Field produces brine as an unavoidable bypro,~ 
duct of the oil. Although the water-to-oil ratio differs greatly from 
well to welL t.he field-wide average may be about 60 percent water (Torn 
Russell, North American Resources Corp., oral commun., 1972). Total oil 
production from 1954, when the f·ield 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 
1; and data releases of the Nevada OJ,l and Gas Cons€,rvat:iol1 Commiss ion" 

-26-
• 



• 

• 

Reno, Nev.). Assuming 1:he 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 oil 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 
climatic 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 outflow, 
within the limits of reconnaissance accuracy_ This value in turn 
is utilized in a· following section of the report ,to estimate the 
perennial yield of each area. 

Table 9 presents ground-water budgets for ·the study area, 
and shows the reconnaissance 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 essentially closed hydrologic system. In contrast, 
the water thought to be lost from Railroad Valley by evapotranspira
tion (81,000 acre-feet per year) 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: (1) 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 blocks, 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 (table 9) may enter 
northern Railroad Valley from adjacent but as yet unidentified 

valleys. In addition, geochemical evidence suggests that Duckwater 
and Blue Eagle Springs are related to regional ground-water flow 
(Mifflin, 1968, p. 37 and app. tableS). 

The preceding paragraphs suggest that the inflOW to and outflow 
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 reconnaissance to represent inflow.and 
outflow is 75,000 acre-feet per year. 
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Table 9. --Prelimina!J!:_.9.!".<::!.,md-water bud'l§,ts for natural 
or near:"nat:ural.conditions 

[All estimates are in.-acre-feet per year] 

Budget e.~E.'I!'~_~,,-t.:::s ____ _ 

Railroad Valley 
~N~o-r-t~h'-ern Southern Entire 

part part valley 
Penoyer 
va 11 "'.'L..._ 

INFLOW 

Ground·-water recharge from 
precipitation (table 7).... 46,000 

Subsurface inflow (p. 20) ...• a 7,000 

TOTAL (rounded) (1) •.••••.. 53,000 

Evapotranspiration (table 8). 80,000 

Subsurface outflow (p. 25) "." .. 

TOTAL (rounded) (2)........ 80,000 

5,500 

5,500 

200 

5,500 

51,000 

3,000 

54,000 

80,000 

1,000 

81,000 

4,300 

4,300 

3,800 

3,800 

IMBALANCE BETWEEN INFLOW AND 
QUTFLOW (1) - (2) ... ~-=--::-:-... " " . " . .-27,000 (c) -27,000 500 

VALUE SELECTED TO REPRESENT INFLOW 

a. 

b. 

c. 

AND OUTFLOW ••.•• ~ ••• ". -::-~:--=-:-:-:'" 7 5,000 _ .s, 500 
, ' " ,",,,~": ",\, ."'F,',~\\>;"·"··;,:;l?,!·t·,,:,, •. )Y:: " , ' 

75,000 4,000 

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

.' ., 

computed as difference between recharge and evapotranspiration. 
About 1,000 acre-feet per year may-go to Kawich valley; the 
remainder presumably goes· to northern Railroad Valley. 

Imbalance is zero because one of the budget elements is computed 
by difference • 
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CHEMICAL QUALITY OF 'I'HE WATER 

General Chemical Char~cter ---_. 
Table 17 lists analyses of ~ater trom the study area. The 

specific-conductance values in table 17 can be used as a preliminary 
indication of gross chemical content, because the co6centration 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 equivalent to parts per million 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 in range. The specific conductances of 
most well waters range from 300 to 800 micromhos. with the lesser 
value·s generally for wells (1) that are away from the lowest-lying 
areas of valley floor. or, in northern Railroad Valley, (2) that 
penetrate deeper aquifers. 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 8/56-3acb (depth. 
550 ft; conductance, 371 micromhos). The same type of situation 
may also be true of Penoyer and southern.Railroad.Valleys. but no 
evidence is available as yet. 

Chemically. most of the well waters are dominated by bicarbonate 
and either calcium or sodium: In northern Railro~d Valley, calcium 
generally exceeds sodium, except at greater depth and beneath or 
adjacent to the huge playa. Conversely. in south~rn 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 important 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/I. 
Exce,pt near t.hermal springs, the t·emperature of water from wells 
shallower than about 1,200 feet ranges from 50 to 70°F (10°·-21 °C). 
with the warm·er waters generally associated with the deeper wells. 
Data ·from deep oil-,exploratory wel-ls southwest of Currant indicate 
that temperatures increase considerably with depth; for example. 
the temperature log for well 7/56-2dab (see small graph on pI. 1) 
shows a maximum reading of 229°F (109°Cr, at a depth of 10,178 feet. 

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

Water underlying the large playa in northern Railroad Valley 
is salin~ (see data for auger hole 9/56-26bad, table 17). In fact, 
two potash-exploration wells drilled in 1912·_·13 encountered massive 
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Photograph 4.--High-altitude vertical vie,,' of northern Railroad Valley and adjacent areas. North 
at top; picture width about 54 miles. (From ERTS-I satellite photograph 8l053l75405GOOO, Sept. 
11<, 1972; multispectral scanner, Im,er red wavelength range.) Hap sho."s area covered by photo
graph. Pattern indicates surficial distribution of bedrock ,dthin the basin; unpatterned areas 
indicate alluvium. 
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beds of the evaporite mineral gaylussite at depths of 781 and 906 
fefO't (wells 7/56-11b and 7/56-22a, table 18), and an oil-exploration 
well drilled in 1954 by Shell Oil Co. (location, 7/56-,2dab; total 
depth. 10,183 feel) encountered considerable gaylussite between 
660 and'2,880 feet, with the greatest quantitie~ in the intervals 
861-894 and 1,120-1,130 feet (Hoiton. 1964. p. 254). The mineral. 
which h3.s a chemical formula Na2Ca(C03)2.SH20. represents the 
evaporative residue from the large lake that occupied the valley 
many thousands of years ago. Strictly speaking, gaylussite itself 
is not an evaporite mineral. Instead, it is a rather insoluble 
alteration product that was derived from a sodium-carbonate
bica,r'bonate evaporite mineral (perhaps trona). The chemical 
tr'ansformation took place following burial of the evaporites 
beneath younger lake-bottom sedimentary deposits. 

Th(~ chemical character of water from consolidated rocks at 
great depth is, wide, in range. Water from oil-exploratory wells 
7/55-28c, 7/S6-2dab, and 8/57-27aac contained only about SOD mg/l 
of dissolved solids, dominated by sodium and bicarbonate, even at 
de,pths as great as 10,000 feet (table 17). In contrast. deep 
water at and adjacent to the Eagle Springs Oil Field is highly 
saline and dominated by sodium and chloride (well's 9/57-34add and 
35bda4, table 17). This type of water is produced along with oil 
at the field and is disposed of in settling ponds. Though small 
in annual 'quantity, the brine may present a long-term, localized 
contamination problem. since the oil field began operation in 
1954, brine production may have totaled about 500 acre-feet 
(through 1971) 0 Assuming an average salinity of 2S,OOO-30,000 
mg/l, this volume of brine would have contained 17~000-20.000 
ton", 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 waler is being affected chemically by the 
percolating brine" Water from nearby 220-foot well 9/57-35bad.3 
con'tains only' 7 mg/l, however; indicating that deeper water-bearing 
zones probably have not been affected, at; least ",,:5 yet. 

Thermal springs (warmer than about 70 op; 21°C) in the two 
valleys are chemically diverse. Specific conductances range from 
4:39 to 1. 200 micromhos, with the dissolved 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 l40°F'(60oC), but the three most prolific flows (at Blue 
Eagle, Duckwate.r, and Lockes) range from 82 to only about 1000p 
(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 dischar'ge of 
nonthermal springs or diluted versions thereof; 'for example, see 
the two analyses .for Little Currant Creek (11/S9-5ba, table 17). 
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The'UoSo Public Health service (1962, p, 7~8) has formulated 
standards that are, g~m""rally accepted as a guideline for dJ:'inking 
waters; in'tac't, these standards have been adopted, by the Nevada' 
Bureau of' EnviJ:'onme:1tal Health as regulations for public supplies. 
The standards, as tht;y apply to data listed in table 17, are as 
follows: 

-'----~---·-Recommende(rmaximum-

concentration (milligrams 
__ ~ ___ ._, __ .J2er Ii 1:_~&_. __ 

Iron (Fe) 
ManganEse (Mn) 
Sul fate (SO,,) 
Chloride (CI) 
Fluoride (F) 
Nit.rate (NO ) 
Dissolved-.alids content 
,--------------,.,. __ .--

0,3 
_05 

250 
250 

a/ About 102 
45 

b/ 500 

,ao Based on an, annual aveJ:'age' maximum daily air 
temperature of about 65°p ,(18l:;°C). The optimum 

,fluoride'concentration is about 0.9 mg/l. water 
containing more than about,I.B mg/l should not be 
cOilsumed regularly, especially by children, 

b. Equivalent to a specific conductance of about 
750 micromhos. 

Most of theSe are only'recommended limits, ",nd water therefore may 
"be acceptable ,to 'many users despite ,concentrations exceeding the 
given va1!,uesn Excessive iron:.or manganese causes staining of 
po,rcelain fixtures and 'clothing, and impairs the taste of beverages. 
Large concentrations of chloride and dissolved solids also impart 

" .an unpleasant taste, and 'stilfate,canhave,a laxative effect on 
persons who·are drinking 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 because it may'increase the 'possibility of:: .;,.~ • 

. "blue·-baby" . disease. 

The arsenic content of drinking water is particularly important 
because of the possibility of.cumulative poisoning. The UoS. Public 
H~althService (1962. p. 8) states that a~senic should not exceed 
0,05 mg/l in drinking water, . 

The bacteriologic:al quality of drinking water also is important, 
but is outside the scope of thL", report. 
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The hardness of a water is of concern'tci many users. Therefore, 
the U.S. Geological survey has adopted the following ratin9' 

Hardness, as CaC0 3 
jmilliqrams per liter) 

0-60 

121-180 

More than 180 

-------- --~ 

Rating ~~<! remarks 

Soft (suitable for most uses 
without artificial 50fteninq) 

Moderately hard (usable except 
in SOme industrial applications; 
softening pro_fi table for 
laundries) 

Hard (softening requ iI-ed by 
laundries and some other 
industr ies) 

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 Railroad Valley, the more 
concentrated waters are soft or only moderatelY hard, but contain 
excessive fluoride_ Soft, fluoride-bearing waters also are charac
teristic of deep aquifers adjacent to the central playa in northern 
Railroad Valley. Most of the thermal springflow also contains 
excessive fluoride, and is hard or very hard. constituents that are 
not a problem, except in a few local areas, include iron, manganese, 
sulfate. chloride. nitrate. and dissolved-solids content. No arsenic 
analyses are known to have been made for water in the report area. 

If any doubt Gxists r·egarding the acceptability of a specific 
water supply for domestic use, contact the Nevada Health Division",s 
Bureau of Environmental Health, Carson City_ 

Suitability for Aqricl,!ltural Use 

In evaluating the desirability of a water for irrigation, the 
most critical considerations include dissolved--solids concentration, 
the proportion of sodium relative to calcium plus magnesium. and the 
abundance of constituents such as boron 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 concentJ:'ations can be highly toxic. The 
approximate 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/l (National Technical Advisory committee. 
1968. p. 153). 

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

Most animals are more tolerant of poor water than man. Although 
available data are somewhat conflicting, a dissolved-solids content 
less than 4,000-7,000 mg/l (equivalent to a specific conductance of 
about 6,000-10,000 micromhos) apparently i.s safe and acceptable 
(McKee and Wolf, 1963, p. 112-113), provided that undesirable con
stituents are not present in excessive concentrations. Thus, almost 
all sampled water within the study area is sufficiently dilute for 
livestock. 
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AVAILABLE GROUND-WATER SUFFI ... X 

o The available ground·-wa.t'H 8lipply in t.he report area consists of 

, 

• 

. ' 

two interrelated quantities: The perennial yield and the transitional 
storage reserve. 

The perennial yield of a ground-water reservoir may be defined 
as the maximum amount of water of adequate qualityt.hat can be withdrawn 
and consumed economically each year for an indefinite period. If the 
perennial yield is continually exceeded. water levels will decline 
until the usable ground water is depleted or until the pUlnping lifts 
become uneconomical to maintain. Perennial yield cannot exceed the 
natural recharge to an area, and ultimately is limited to the maximum 
amount of natural discharge that Can be salvaged for beneficial use. 
This salvage implies diversion of ground water presently destined for 
areas of natural discharge. including outflow. to areas of pumping. 
The diversion can be accomplished by lowering water levels in and near 
areas of natural discharge. utilizing the transitional storage reserve. 
as discussed below. 

The estimated perennial yields for valleys in the report area are 
listed in table 10." Southern Railroad Valley apparently loses about 
5.300 acre-feet of ground water per year' as underflow to northern 
Railro<ld and Kawich V<llleys, by way of consolidated rock as well as 
valley fill., Presumably. only part of the outflow could be salvaged 
by pumping, for this reconnaissance. the feasible salvage is assumed 
to be about half the outflow. However, if all or part of this quantity 
is salv<lged in the upg'adient valley. that amount Can no longer be 
considered available in the downgradient valleys. Nonetheless. because 
the pattern of future development is not known. the salvable part is 
inclUded in the perennial yields of both contributing and receiving 
valleys to determine the maximum yield of each. 

~ransitional Storage Reserve 

T'he transitional storage reserve has been defined by Worts (1967, 
p. 50) as the qua:'ltity of ground water in storage that can be extracted 
and beneficially used during the period of transition between natural 
equi.li.brium conditions and new equilibrium conditi.ons under the perennial
yield concept of ground-water development. Thus, t:he transitional storage 
reserve is, a specific part of the ground-water r~'SOU,l:ce; it is a quant.ity 
that is available in addition to the annual recharge, but it can be 
withdrawn from storage on a once-only basis unless replenished. 

Ground-water dtwelopmen't inherently involves storage depletion. 
The magnitUde of depletion depEnds upon the amount of pumpage. t:he 
hydraulic Characteristics of the aquifer. and the location of wells 
with respect to recharge and discharge boundaries . 
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RAILROAD 
-~,-~~~~~~-

Northecrn part 
Southern part 

Entire valley 
(rounded) 

PENOYER 
-~--

75,000 
2,800 

a 75,000 

4,000 

All evapotranspiration. 
All transpiration. plus 

about half of subsurface 
outflow. 

All evapotranspiration, 
plus about half of sub
surface out:f.low to Kawi.ch 
Valley. 

All transpiration. 

1. 'Phe gtmerally pOOl:' C;uali.ty of ground water beneatll the pla,yas may 
limit development. 

a. PeJ:'ennial y:i.eld for entire valley is less than slmmlation of yields 
f'or northern and southern parts. Summa·tion would incor:cectly 
cou;,t some water twice, becau.se evapotranspiration in north",;rn • 
part is fed in part by subsurfa.ce inflow from southern part. 

computation of the transitional storage reserve for valleys in the 
report ar'",,,, ls based on the :following assumptions. (1) DevelopmEmt 
wellB would be strategically located in or near the areas of natural 
discharge. so that any sJbsurfac8 outflow could be reduced and any 
evapO'tY'anspirat;.ion stopped witch a minimum of water"·lev(~l drawdown J.n 
Ule. pumped wells. (2) In general, water levels would be lowered to 
and s'tabili.zed at a depth 50 feet below th0 land Emrface in areas of 
phreatophyte growth, which would curtail virtually all evapotranspira
U.on from ·the ground-wat0r reservoir. (3) Long-,t erm pumping wOu Id 
cause a modera,tely uniform deple,tion of stora.ge throughout t.he valley
fill reservoir, except, possibly" in the very fine-grained playa deposits, 
whe:nOltransmissibility and storage coefficients are small. (4) The 
specific yield of the valley £111 J.s about 10 percent. (5) water levels 
are within the. range of economic pumping lift for the intended use. 
(6) 'The pumping development causes li·tt1e or' no effect on adjacent: 
vallG'ys. (7) The water is of suitable qual ity for the desired USE, , .. 

Table 11 lis"Cs the p"elimina:::y estlmCltes of transitional stor'age 
reserve for the r1"port art'" ,. For each valley, the esbJ.mated reserve 
is the product of (1) th,,, aJ:'ea beneath which storage deplet.Lon is 
expected. (2) the ,""v(,rag".' thickness of valley fi.ll that mus·t be 
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-------.---~---- - ._--,------
Transitional 

Selected storage reserve 
Selected area thickness of (acre-feet, except 
of depletion depletion as indicated by 

Vall e, .. V ____ _ (<:.::_r_e~!J;;;._/ _____ J!=-=_~L ______ f_'o_o"'-tnote) 

RAILROAD 
Northern part 

Southern part 

PENOYER ,,------

600,000 

200,000 

220,000 

50 

b 20 

35 

a 3,000,000 

c 20,000 
d 400,000 

770,000 

L Assumed to be about 80 percent of' alluvial areas .listed on p. la, 
because of inward-,s loping contact· between valley fill and 
consolidated rocks, and because some alluvial areas may be 
underlain at shallow dept.h by pediments. 

a. Includes about 200,000 acre-feet of saline water beneath playa. 

bo 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 • 

c, Transitional storage reserve per foot of dewatered thickness. 

d. Amount of stored water to be removed to stop all transpiration. 
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dewa'tered '1:0 (-d.,':.minatE;:' e.vdPot],:'i:.~.nEf\.i.rat"i(,Jn. losse,s o,!"' to st:'.~.1.va9'\? part 
of the ground-water outflow {except as indi,cated by footnotes a and 
b), and (.3) an a:3sllllwd spE'c.ifLc y,ield of 10 pf.l:rcent. 

The manlier in which tran~itional storage reserve al1gments the 
pe:!:'ennial yield hqfj. b~:e,n de~Jcr'i1:Hi.~d by Wort.;;' (1967; p~ 52} J and is 
shown in its s~mplif::.c,d fO);:m by the followi:lg6quation: 

QJ Tr'an:3:i.t,icnal st,ora.f'Ti.:':;' r(-~~:::E~r""li..~ 
.-, ,,-----,,---,,---'-.~-------'"".-~---'"---- -I 

1: 

l.n which 9. is thE' pampi:,19 ra.t:e, in ac,t'(;-,feet por year, and t is the 
time! in yearf.i j T.'o!::;qu.i:red to ¢.j,xhaust, 'the st,orage reS'5rve~ This basic 
equation can be modified to "llov.' for cha:lgiag rates of storage: 
depletion and salvage of natcral discha~ge. but it ie not vdlid for 
pumping,ates less than tho per0)!'tnial yield .. 

:1'I-H~::! ~guat:,i..o:ri C:a.n b(:.: UBE:,d to Estimat(:;: the time (t) necessary for 
depletion of th(;::, t.ra:~l$'~,i"t,iona.l E!to.rb.g!::) ,re~so:!~·'Ve it.l a. pa,r:t.i.cular vCllley", 
Using the above equation dnd the estimates for northern Railroad 
Valley as an exampl8 (tranr:it:ional st.O!C,;gE·: reserVe 3, 000 .. 000 acre
feet, tablE. 11; perco!1nJ.al yi810 abott 75,000 acre-feet, table, 10) 

• 

and using a pnmping rat,,,, Q" egllal to the" per('mnial yield" the tJ.me, 
..t, to deplt'lte t.he b:an"i.t::-'O'1dl storage n~serve is computed to be .-
about 80 years. . 

What, t.he: abo'v€ equation dOf.~8 ,not ,i,na.iC!;.lt.e is thl~t, in th€~ firs't 
year of transit.ion, virtl.';,llly all pumpage would be. supp11ed fx'om 
storage, and very little, if any, would be derived by salvage of 
natural. dischargB. On the oth8r hand, during the last year of the 
pe.riod, ne,B,I:'l.Y all pump?ge woald b., derived by salvage, with 
virtually none from the storage reServe. 

During thB pe.r:iod of dEpletion, t.he directions of ground-water 
flow in the valley would bp modi£i,~d substantially.. Ground watelC
·that oLi.ginally flowed from l:he peripheral areas of y.E,chax:ye to the 
central arpa of natural discharge would ultimately flow directly to 
the pu.mpillg ",c;lU, 0 

The above oquation can be uspd teo compute the, time requir<,!d 
to exhaust the storage reserve for any selectod pumping rate in 
excess o:e tho per<~nnifil. yic<ld. Howc)V(':'!", once the, transitional 
storage reserve is exhausted. tho pumping '!"ate would have to be 
redu'ced to the perennial yield to avoid an oVBrdraft and a continued 
increase in pumping lifts_ 
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FOTURE DEVELOPMENT 

Present-day (1972) development of water resources in the study 
area is small: consumptive use f'or agricultu.ral, domestic, waterf~l, 
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
feeL Properly planned additional farming might be ,successfuL pro
vided that soils are suitable or can be made suitable with relative 
eaS0 (see Summerfi81d and Peter'son, 1971, for an excellent discussion 
of the soils in Railroad Valley). According to Summerfield and 
Peterson (p,., 10, 28). the average growing season at Diablo Maintainance 
SEation, in southern Rai.lroad Valley (altitude. 5.,000 ft), is approxi
mately 150 days for a 32°,F (O°C) frost. 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 
altitudG and more northerly latitude. 

A possible. future use. l.nvolves the dGvelopment of ground water 
in Railroad valley as a supplemental supply for the Las Vegas metro
politan area. about 150 miles to the south. Although the estimated 
unit- cost for importation from Railroad Valley is higher than the 
costs- for most othel:' alternative plans (Blackmer, 1970, p. 39), the 
possibility may receive further considel:ation as Las Vegas water 
nepds grow' • 

Brine disposal at the Eagle springs Oil Field will continue to 
contaminate shallow ground water locally in areas downgradient from 
(presumably southwest of) the disposal ponds. 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 8YS'IEM FOR HYDROLOGT,C SITES 

The numbe.ring system for hydrOlogic sites in this report indi
cates location on the basis of the rectangular subdivision of public 
lands" referenced to the Mount. Diablo base line and meridian. Each 
numbe', consists of three lmi.ts: the first is the township north 
or south of the baSB line, the second unit, separated from the first 
by n slant, is the range east of the meridian; the third unit. 
separated from the second by a dash. designates the square-mile 
section" ~'h0 section number is fOllowed hy letters that indicate 
the quarter section, quart.er-quarter section, and so on; the letters 
a, b, c, and d designate the northeast, northwest, southwest, and 
southeast quarters, respectively. For example. well 8/S6-26bad is 
in SE'iNE'iNW\ SeC. 26, '1'. 8 N., R. 56 E. S.i.tes in townships south 
of the bas", line are indicated with an "s" following tbe township 
number (for example IS/S3,-28bda); location numbers north of the base 
line have no letter following the township number. 

In this report, most sites identified with three letters are 
i.n areas where detailed U. S. Geological Survey topographic mapping 
(scale, 1.62,500) is available. In other areas. sites have been 
located using aerial photographs and a less detailed li2S0,OOO
scale map. An index to Geological Survey topographic maps in Nevada 
can be obtained free of charge from the Geolo<;-rical Survey, Fede.ral 
center, Denver, Colo. 80225. 

Because of space limitation, wells and springs are identified 
on plate 1 only by secti.on number and quarter"··sec·tion 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 is 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 Oil Field. Logs of various types, 
including lithologic 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 Oil and Gas 
Conservation Commission, Nevada Bureau of Mines and Geology office, 
Reno, Nev . 
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C. Vulluy rill ~<.:"d~"L<.:<.I LO 

,'i,I~~ fl,; '·,Im""lJll"I, .. <l .""k .. 
h~ In"" 

-,1 ~;-.I/'.'~, 1'~1.,~.,r~t1"n~., 1~_17~ ft; 
t~ffi~. (,~'P (20'C)' 

l.~ J- -(,4 
l.10 10-1D-71 

I" I """ ~_1 ~,_1, I. (~\111 12), 111"" ~O )(1'''', ~7'F 
(I~vl:) (>n n_17_nl'.!!:./; ~'_1.U ~I'"' 
tn I~'''o_'~~, 

L ci~~~;c) l~~' 7-i~~~9l~; ~~~~~~O·F 
CP'" In l~,'l'i, 

lJl) IJ-1J-,1 Ir-.l'J:~; ~;"~~.'~; L, 
DLO~ 10-12-(1 

n? ~. -,';4 fI..100: 1'_90: S.2~a9. No:> 
('R,'i~ ll_ll_C,~ p"tr",'''L1,,"~, 
~~,~A 1~_12_71 

1\,' ~ __ ~:\ IO_~~; ~; .. n~O; I.; r:. 
i().":' 11)-11-11 

I"IM!~ 111_ ~_~I I:. III"", ~,n crrn "n 7_1~_!'.'I.£/; 
Ii,",) crrn "11. lI.l-";-) I, 

C, Vo.11cy till pc-nc-ttlltNI to 
:,14~ l~: ~c'l~o11do.~cd to:>~k.G 

u"l,,~', 

1 __ 'iii 11_.,; i''',\l~'';, I' .. n .. tr~t"il .. "nt! 

~n.-l ~T".)'L'''1 ..... itM r.n.l}' Ifl! d~y, 

4,9 10-1~-71 C, 
~,J 4- 1-72 

12_ ~,';~ ~_2~6~, p,,~i\!,ooL1\!LLw, 40-(,0 it, 

p- -)'1 ~;_~~";M; 

T"IM!~ J-JI-·~ I:. 

~~,I~ 111- ,.;_~\ 

:11, I, 4-111-,\/1 
~-19-~: 

L; C, l'1tGt o:>1L-~tO)duc1nr, w~1.1. 

111 ){ .. ~"t.1". 



·r~~I,. Il,--~!..!....~ __ I:nn~lnl1pr1 

-------------------;;-_'l~~ W.'!";;:r_1 ........ 1 

'i .. Ht 

~,III .. ,) I)Mp!"h Di .. m~l';:~ 

"""'£".'"'~~!I..._, _ __",,,'O'""'_ •• ,",',,"".,,· ;_," .... "' __ ---',",':'d.!!.L~ ...... (t.~S).,..;,._J. i~.~. II .... 
1ej.'i7-11..Jdol IJolyYICO ~cl .. 'r!"y 196f, 401 1('.14 lr.1) 

_)~~"'" I'.~rl IIMII 

-l~oldd Ch~r)("'" W"lI .. nn 

-J~bLL 

I iJ~~-·1 J ~'" 

ll/~~-'Jdt 

1l/~9-Hobol 

U,S, IIUHIiI! ot l,;md Mnn~~~
mCI\t (~~~01l1~ 11.::11) 

1'.<1 II .. ·) ~~ .. ~~ 

U_S. lIul·~ol~ ot L,;,nd Manol!,:c
.... ut (~,,11 r.k. ",,,11 nL>. 1) 

i'I(,\"l~'" Il~Pt, nf lI"lghv.,y" 

IJ,~;. Ih'r"~11 nf T.Mn,1 KH."")lU
m,.nr (101. I)",·.h ..... f· ... r ", ... l.l) 

lz/~6-34"bL> C,,~p"r SM('~ Go, 

13/~('-19d.::1o 

_19d'4 

IJ.~. H",; .... " uI L .. "d M.llul~C
",,.nr (11,,11 !:k. ",,11 "',. Z) 

1~/.~~_12l>d" U.S. BuHU" of Ltllld Mo.n.ll:("-
.... nL (P"lH"" POLL"" H.::ll) 

1~/!',t.i-19bcl:> 

19~7 

1':l~!.I 

1970 

loJ~B 

19511 

1.~/~~-2l~~ U.S, Bur" .. " of 1,\<l1"~ .lItta1r~ 19~i 

13/37-1ldcd U,:;, Ilnr ..... u "f I.!I"M M""HI.~"'~ 
me-nt {GlIth,!,l1r~1 ",,.11) 

Y."l~b .. * H. L. M4I[1,l 

III/.'i·I_~(id ... 1i ~;h .. 11 011 (:n. 

1~~~ 

.I~II~ 

1':156 

.170 

~~Ii 

2,1r) 

251 

". 
348 

" 
'i.'il, 

" 
" 

16 

" 

" 
4/) 

10.(0 

IJ( Ir) 

U(h) 

l1(h) 

1I(lr) 

1J(1.r) 

l1(lr) 

UtE) 

11(1,) 

U(S) 

U{lr) 

U(1r) 

IJ(D) , 

Y1eld (;;;~m) 
,.,,<1 dt .. "uoJ",,\ 

(f ... ~1 ) 

1,0)/)/--

nflo/ __ 
I ,~I(I/ __ 

1,380/--

2,450/--

~U!tolC~ _~."r,.T'I,.r!" __ _ 
... 1[itudc Il~pt~ DoltC 

iC .. "q (f.,,,q me,,~urcd 

5,(),1l lS4 11~ _f,~ 

171,71, 1()_1~_71 
S_~.~.1(', '))(,4: L, \-iell oti~\n~l1Y 

~~~ ft. ,IM"I', ",lLh· h· .. C",; 1~ve1 

r"fl2() 

4,94~ 

1~lIt 

II ·.1 f, (I I_li~) . 

F~H!l: S-lf.11J:l1, I,(",·rnprinn~, 

14S-.'iJ~ Ct:, 

~- _li7 ~;_111~~2. 1, .. ,.r'H"Ll<J'\~. 1('0-3',!.1 rt, 

145,~? 11- I-·I~ ~;_~f:·\7, ~l,)~. ?",r",,,L1';'il:.j.170-
2~O tt, wjt~ "'1'''T1-''n,l .. ~ :· ... ~hw . 
.1.[ 2:;0 !t:, \oIUtCt levcl ".'~ .~t 

Ill, fL I',·lul LO u'::'::"G:ll1\l~ trol:l 
~.'(' h I" ~Z6 £L. 

S3.0~ 10-12-11 i'~l!)~; s-':I9"J"' 

~ .. -70 F_SS; S"llOO!): C, I'~rfnr~t\"n~, 

SS~2~0 CL. 

15~ 7 __ lili ~_Hf>~ S.,)3.18. 1'.::rfot~t1oll~. 

1~~,~~ lU-l;~-ll lr.~_1(l1, fl. 

c. 

" r.~·II/;~u·l'I~nt!' ~('t"'('""'ll 1_1_1,1'; "ntl ')~1~~.'i.1 r .. ,\;;;~d 
t\·om 1;),':I~ tn .I.J,~I !"t. 

4-25-~~ L (3\111, 1'); f:, 1,·1" .. 110 I:\~'" 
~,\ 2-~-J3; 4(f(1 £pm ,,~ 1,_1'i_H 
.• h~r "'M .. u-uuL: 2~0-J~ll ~l'''' 
~n ~~_i_1i7. 

~,.'iflfll 

M~fI/I()·~ ~,()9'i 

9.':1 ll-·lU-~I, 

29 12-17-3':1 I"J; :?"211; ~;-,7IR; 1._ 

Ju/u 

81--

'i,R20 

~.:)flfI~ 

fi,()90 

~.!I~II~ 

i ,3(IU~ 

.,8 7:; 10-12-71 

:;~(: t ... I>I,. 14 

7- -(,!.J T-4: S~':I':I~!I, [!"11M.; (:. C ... ~d lO 
14!.l f[; ~~rtQr,lt."lnn~, 'ifl_11.~ 

(L:· ~ri'lC1~'''1 l"~r~r-h,. ... rlnl.' 
'-Un .. ~"u~ .. " j.;r"v~l. ~U-lill rr. 

lJO 1- -,1\ 1,."~i"I; ~._I,(lO(); 1... 
2(1;',·1/ I~_ 'i_71 

10- -59 F~l9; S~~(I!::; I .. 

cn,:I~ r._IR_fIB (~. 

Ul,toto 1(1- ~_"11 

" 21>.';7 10-12-71 

IIr)" 9.2.~_57 L. 

204,70 4- ~-·n 

11ry 9.-2.1·.';7 

2()4.~(, 4-2~-4~1 Il_.\:'~. 

lOl.S~ (\-ll-_'ot, 
2QR 1.; 10- ~-11 

I>~ .Ii~ F_lSI): S·'11011i )., 

~ __ Iii ';_l.fIl~R. Pd1"~r"t1Nl~. J)II-V,fl 
[1._ I.I .. L",· L<.:w~. ('~~I' (\':I,'"C). 

/'KIW/Y/:I~ !'AI.I..!:::!: 

lS/.~S_22 .. 

':;/SS-17r1", 

2s/3('-Jdc 

~(' .. d" 

.1~/~4~24K<': 

_2';bl 

-2Jdc 

Ifnn .... L J"l,,\ ... .::11 

~;h~r1n'" _11 

lIun\~ R-:lnch 

Bo, 11, Mlil:1o;:). 

III ~~.k Kuo:k .... ll 

N. J. Gu"d .. r~"!1 

D, C, Doll' 

H<:t\:o<:rt (lo~~ 

-.ll.o..l~" p, J, HQn~(:n 

1970 

1%7 

I~II7 

1%1 

lZU 

" 

'" 

~~o 

If>.l~ 

. " 
" 

" 

11(1, ) 

U (i.! .11) 

" ; 
11(1, ,[I) 

\I{I~) 

1,(11\(1/ __ 

l.l~o/--

·1, ,II!I/~~ 

; .f1~1l'" 

~,fllf\. 

4,850"" 

4,SSO~ 

/',')()O 

I,.I~II~ 

237.00 10- 7-71 

~I,Q. n 10_ 7_"/1 

9~,91 111_ ~_71 

113 1%7 S-%II1I; I., 
llS.10 10- 7-71 

I~~ I~fil, S_7fi79.· r.hid ol~~1tF 11,~_},1 ft-. 
11,1i, I~ 1(1_ 7_71 

1~1,91 1- l-~I.f 

If>B 1')(,7 

1~.7.~ 'i_ .'i.~~ 

1'1, In 1(1·_ i_71 

1!1~,3.' l.I-·.'\I-n9 

102 1%] :;-':It.l9t1, I;~ipt .'q"ff .. , 1.1~.nR Cr. 
lo/ollCt tCm~, If)"I' (n ~"I:!. 

'7,IIR 11_20.M C. 
2L';O 10- 7-11 

S7.30 10- 7-H 

1%1 

11."\ 1')64 

135 

I'-I~; ~_t.117~; t. !:hld .. ~"Hu 
9I)-~!I(1 f~. 

F~l13: S-\l02\1, i;h"lPT H'I"I' .. , 
11,~~I'll fL. L,,~~"J only qn~ 

~u~l'~. I:hl~r ~'l"1Cc: .. 13=,-~=,O lL. 
\.nr.~"rf "I"dy K~nd "",I ]J.1"vd. 

• ., 

/ 

" '. 



labl. 12.~-~--C:O!lt1n\Jeoj 

Land W.L"~Ml,wMl 

y~u Vj .. ld (gpm) .. u~( .. ~ .. m .. ··J:!l\rt:'~ 
dr1l1~d D.pth Dl,. .. "t.r .. n~ dr~w.j""'t\ .. ltitm\t:' Depth ~1J.tc, 

Lo"4t1ol1. Cr.>t\litr 1i:4d("~1 " du! Ih"~l ~j~~hnl , .. (fc,ct~ (fcc,t~ (l'::"t~ IUlo:lI.wu~ .. d 11 .. "",rkR • JS/~~-3l".::.'" C. ,. Pas:<>. l!i16(1 1~"1 " D(I~.ll) 500/- '" t9f/1 lr-U?; :;:-~!"JI , ql1~t 11.'1<.1UC!. 

lll-1~1 "" Lo~~c,d Qnl~ GaM ,,, ~rllv"l. 

-Beell Md1.e H&8tetlAt.r 1964 .~O.~ I~, I~ 1J(lr) 4,!HO n, 1964 P~1l4: g_7S6f .. Chh( w~"H,,<· 

HO_~I,~ ", 1."g~ .. rI "nly Mllnd 

- and S~~v .. l. 

-34.::..::.~ ]"lw.nnll 1.I,.~k"Tlt:' 19M ~37 " U(l~) 2.5~O/~7 " 1~1i1i """U). );-~~II. Chi .. t "'l,,11""r 
4~S_/,~'" >e, 

_.~~dd'" .. " 1!-1I]I:~r 1968 m " 1I(ld UtI 196~ S-~~41). 

-~h(, 4,1170 IJ7.90 ". 7_71 

JS/~6-6.::.a Bull •• v.l.l 4, 7~.\'" n.7'" 10- )-71 

_17r1~. 11(IT,IJ) 4 ,~4~ 10J.I;lJ >0- 7-11 C, 

4s/~=-2cd 4.897· 142 " 11_20_~<J 

_~~c.'" , . .. l'jrleQI!', .Ir. 1963 '" " U(lr) 1~1) 19~~ 1'-IJl; S~g~92 • Chi,:,l 1I.'1"Ho:t 
1~9-208 IL. 

-4.::.1 U(S) 4.870 111.22 11_2fl_~~ 

U~.~fl 111_ ~_.) I 

_4<:2 1970 "" 16.12 U{lr) ~,~(II)O(l1i ~,AAI") '" 1~1(1 5-11130. [l(:litP(:',I(:'.J !rOw 23~ ". 
ChId .. ~uLC"t 260.400 fL, 

-5d, " 0, En~l(:]Lt~n 1966 '" " U(lr) 2.~oo/~42 185 1966 F_l<!6; .~_<!~O6. (:hJ .. f "'l'd~IIr 
2M-~5() ft. IOIITm .,~tf'T. 

N .. ~rly "II ~lInrl ""rI cr.-vII), 

-711,,* :&u~n. P:..,cn 196!i 240 '" I"~~ I'-I"~; );_A~~i1. I:hi~~ ~'l"if"T 
I"'~_~~() 1",. ," ~~n~ ~n~ !,.T.w"l 

_Sbb'" (;. c, ma:l~lILIInn 19~~ 150 " U(Tr) r ,51)0111'1 A,9~(j I'> 19~~ F-lI)~; 5-1Ul~ 1. Ch1ct l14uifcr 
24D-2.'iO £~. Warm ",aL .. r. 

-911<l " U(h) 4.940 H6.MI '"- 7_71 

_IOd~~ C:. C;. H·rJo:1nll- & Ano~. 19~~ '" " U( () ~1.1 19M S-9)~~. Dcc!-,cncd tl"OIrl 394 ", 
Chi.::.! lI.~uif~r 394-4:;0 l~. 

-131111· '"- 10H ,", " U(I) no l<JfI~ ~'-~~~; );_R~1 \. l~hl .. f ~'1,,!fllr 

~?9-1,()1 '" . ' !lilt .. fT<;>m IIlvin M;:Lan.e. Duat Ru~ar"h 111l1titLLtC. 1972 . 

.. 

• 

• 



[1I",ul,.k l"·nir .• !~" I'dlL"i~u1 "ilt~L·-~~,.lr1n~ M"~, WhH" 
1<.,1011,\, .r.:J~l.n~ n~pl"h .~n<l l' .. rru.,·"~,,,Ll ." "~~~~"w,j !IH~T"','I~, 
ilL r .. "" b~lo" IJ.l"Id· ~vrl",;(~, I"Lli,·"I .. LI 1,.' ~"i..::,\~I'~>"':..l 

______________ ~,-,,,c"-.,-----~' ..... -- T1I1~1;':' ·---'-------------"'''"1C~----

D"~lll 
(f~~I") (f-"'~!J. 

i.o.,m, •. '"'y 
C~~v,'l Jn~ ~nILln""H, l"o~~ 
SIlt, ~~,\dy 

~.",Ll ,,"Ll ~ravel, ",~c .. r_h~"rln,'. 

sun, ~J.nd)' 

nill aILd ~ravol, (~""'":I" .. n 
~~ILLI HILLI !\1·,,~.::1. "'J.tCY-t>c~'·!nr, 

~IJlI 

1!;;.I_·)}~n (c.,~",1 1.<> !92; !",cTf. ~I,:.-~n) 

~,,! I 

!;T.W" I 
I"'"."'~I .• ,,~ c.)"y, " .. ,,,,,,",,,Ll 
,;,'no .,nrl ~T."·'''I. "'''L.,,-b'''''illL~ 

S .. mi IlLl.j G!).t 

S.LI.LIJ, \IHer-~~~!:"ln~ f>~I<L'" 11f) ft. 

To~,~oU 

C,·w·,.::l, c~[,cnt~.1 

Ii, wvo..:l, lOOG~ 

l;c"v"l, ~"""'LLL~Ll 
I;T.w .. l. I,,,,,, .. , "H.~CY-t-cLlt1!l;, 

Cl,'y, y~.I.I<L~· 

Cr.lvcl, loM.~, .... I"c_h .. ",.lLL!\ 
(1"j, ""1101-/ 
1:,·"v,,1 •. l."w~'" '''<It''t"-b~~''lnr, 

.Y.l~~~l 
5011, ".nLly "tHY 
l;r.w~l, ""~T"~ 
C~ilvcl with h,'1:n rl:,), 

'" • , , 
" 

w 
m 
46.S 

.\1111 
1U() 

wo 

/0 

5/55=2all..b..b ("~,, .. ,I Lu n9; ~crccn ~,'_)1} .,",1 HO.21:;) 

~i1c 

G1JY. 11,'rtl 
GL"v~l 

CL..j, "':llrc 
1:1 "y, h, ""." 
"c.", ... 1 
';,'no~t""~ 

C1:,1"~ I, "'.,t"T-..... ~,·ln!t 1,9 
C1<l~ ~I) 

SI.IIL<.1, "tlleL·-b~J.riI1r, ~" 
CI~y ~B 

(;nv.,l, w"LH,·.h"H~1"K ~., 

!:I.'y ~; 
!'~nn ~"d !ic"v,,!, ~ .. L"r-IL'::llr1'L~, lI'1tn. 

~I.,y !nI"H"~]~ "L 7:;.77, 83-!l4. 
Yl)-Y~, "n~-II'IIi_IOq fl. :,~ 11)9 

~""LI "",J ~l.,,:, lLZ 
I:].,y I II, 
SLl!L~ ..1n(1 r:'·.w~ I, ",.'t"T_ll"",·JTl~, wLrh 

d.LI.Y 1L·.t~·rV,11 ,1t II~-I,~I ft 12 LZ~ 

1:1 "V ~ 13~ 
I~"~v";, "'''L",-h'Ll~1,\~ .'i UO 
1:1.,:, 11,8 
';.":)0 .'n~ ".c .• v .. 1, ·~"I.",-u~l.L~l,,~ 
(l·W 
CrLlvcl, ".:1t~T-n~~r I"!; 
C1", 
(:l~y "",1 \;L"o)el 
(;r,v"l, ''''HL''K, ~ilt"~-be,w1l"1p,· 

~;.ll L 

S"uJ ':IllJ !.ill" .>;l'J".;o1 
1:I"j, "hlL" 
!;~nd ~",I l\LHv"l 
!;,'n~~r""" 
SilLld ,lLld !\T"v~l 

Cl.lL~ 

.. :,,",1 ~!L<.1 )1,.,.",,1 
(;,~" 

!;.,no :,nn 1'.' 'WILl 
r;L"y 
Gltl~ ,I,1d r.T.",~ I 
StlLl1 ':ILld ~r,'''~ I 
(;hy 
"~T\LI 

:: I "y ,n,1 l~,·~" .. l 
1:1.,y 
I:L'~\I~I 

(:1"y 
GIL1Y J.~~ r;...,"~1 

CIJ~ 

1.<;1, 
1 ~~ 
1/',1 
m 
193 
21~ 

M-.,t· .. T!.,1 IL~~"' l\~ptr M"L~r1J.l "'L>~ Depth 
.~«( .. ",) \["cO (s..'!.';'.!:L_J..f.::.$!.l __ 

R.o.I tIWAI! VALLEY 

~I ~:'_l'nn~ __ I:"" t InILH:I 

S(\\"l'; ,'nM foT.", .. 1 
eLlL".::l. ~"J1:~C 
(~],. \" 

r:l~y .• "n 1\' "viol 
:':.11',! 

G'·"v.::l 
CiHy 

'!;,"n 
Gl.lY 
GiH,,,l 
f:1 .,~ 

, , 
" ,", , 
, 
" , , 

~I:.~-U~~.~ «:,,~.,,1 L" 3%; ~cL'L ll~-)~~,) 

T,,~~o11, ~"!l~y I"~m JIJ 
Crlll'.::l, c"t>t>l~-<l.~"n 10 
C1"1 Illl<.1 il,t"Llvel 12 
S""J ':ILhl ~TJV~I H 
Cltl,< LlILu ~l'Jycl ... ltn ~nm~ ",n,1 40 
S"",I LlLl~ f;nv~l ... ltn ~"m~ rl,y 14 
~"",I "ILLI )l;<"<lv"l, cl~J.\"l, oq.:l'~T_~~.'T!"1: 1~ 
1:I~y 

!;,'n,1 .,nn CT,,, ... I, '·."""w ... ILLI ~"'IK:L.L[cll 
,1,14) tt; "".,t~T-h ... ,,,I"\-I S 

CI"j ""Ll ~1·.lV~l 'i1 
1:I"j ~ 
I:I.,y ,n,1 ~ .. '''VlLl I') 
~;"no .'"~ eT.,"~l, "'''I ... ,~],,, .. i1LL~ 1 
Cl.Il~ .lJJJ:i I\Y,W'1" 1 2J 
S""U .LI.,W I;r<lvcl, C<;l.;T~~, ~.I~,,", 

",~I ... ' .b", .. d"", 
1;.I.'y .,,,1 I;c",· .. 1 n 
SJ.~j ,1nrl r:T .. w~l, "~t-Hc.h .. udLl!\ 4 
Ollly tl,lu il.l·J'.'~.\ 10 
';,n,1 ~",J \;<""',~1, I-!Llt~l:-bc~ ... !nl: 7 
t:I.,y 
~~n,l .'n~ I:~''''''!' ~·ILI.ILL·'t:"WLiLl~ 11 
C1.lY, c,'nrl, .,".1 CT,,, .. I 14 
S",,<.1 all~ t.l:,w~l> "'.'t .. T_h .... cb!~ 
Cll.1j, ~Ll.Il.j, ..lLl~ I:".",~ 1 17 
~"Tl<.1 '''L<.1 !\~J.vcl. 'l~~n, .... 't .. r_h~~cln)L; 
I: 1.':-' .• "<1 <:,,,v .. ' L'> 
SLl~'l ,1n~ r,T.w~l> cl~~", 1"""H, 

",LlLc~-bcJrjl1r. 

CloLv iI:lu ~rLlvcl 

~'.,",; ",,,I )L;, .. v~l, "ilL'~L'_b(:~L'jnr, 
;:I.,y 
';Jno .,,,.1 er~v~l, r It: .. , w .. L.::t-lLe"r1LI~ 
1.:l.1}' 
S""J LlI'~ ~t"J\'~J, (I ... ,", r~'c" .. , 

w"L~r-],~<lL'1'I" 

1:I~y ""Ll ~, .. v"l 
!;.,~~ ,"n eCH",,,1, <.:1~"", >J<llcr-bcJr1n?,. ~ 

('1,1Y, ~"'l!n , 

S!S.~-36<.11l.j" (C,l~~~ t,., I1i/; " .. Tf. 60.17~) 

1·"1'~dl. ~1", LLL.LLI ~t"a,,~C I,.; 
1:1.":-, I, 
I:I..v .,nn )L;'''"Hl 1(1 
CILlY, r.T.w~l, .,",] ""TILl JIi 
~~,,<.1 >LILU ~~J.v(:l 11) 
I;T.'"'' I , o:.,hh1".,h.::<.1, 1-I<l~U-bc~T!n~ If) 
CIJY In 
Cl .. y '.11th ~QI'1~ ~T.", .. I " 
G, "vd, ~~~e ~~bb 1~-~1 ,,.<1; ~-.' 1" ... ,_ 

h"Hil,,~ 
r:I.,)· 
(;T.W~ I, ""'"I.: ,·."lLlLl"-~L:~~; "'~t~T-
h"H!n(~ 

1;.1.'), 
CYLlv~l. cob"l~-~! ,..<1, ""I ""~b""llILI( 
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~lL'""kM 
"91,~11." l,~rrl. ~nt! I"'r,~ ~,rov"l 
ct..y. M"ft, .• n~ I!r,"'~1. 

(:n(·.'~I, !:I-in. to 4-1n. 
(:1,,1'. ~Jn,jy, ~nJ. h~'cI .. ~"",luo 
Gr~\'~l, pCu ~~ 6-1" .• "~ ... r~ g""rl," 

""~HI'.b"Hrlnl:< 

" , 
" , , , 
" 

?1,'i7-~rl.lb (c~~cJ to 141: v",r I~~-I!,I) 

101} 

ToV~ol1 4 
%11 an..! d" .... t i~~'. 10 
C1<1.)" wl<ndv 14 
C1",'. H"rl .• • .. ~t~r_~n~k~" 13 
>:t..". d ... k." d"'n~~r ~I 
'~t,,1 .. nd c I.'Y .H 
,;"." .. 1, t1ne tco ~o) .. r~c ... "L,"~ 

~e.lt1!l.~' E' 4) 
~J.nd. c",JLlIn l" fi~ ....... ,tH-b~~rin~;: 24 67 
[l"y, h,,,,,..,,. ttJ:llt .,4 1()1 
·;"'l~ ~ 10:1 
~lJI', IIhil" 
S~oJ 

Cl"y 
G,"v~1 "n~ ft •• n.1, (.~m1-c~lIlcnr;",,J 

<:I~y, brown, nl'lht 
"r~"~l and g~n~, w~ .. l." .. ""nt"d, 

""t",-b .. ", 1u~? '" 
91~7-.''ih''<!2.(''M" .. <1 t" ,'~~; I'r~aulllably "~u,\·""d: 

l' .. rf. !,Il_MII\ 

S .. nd. ~ilt, "n~ ~r<l.vcl. ~O~ o! l"L .. l. 
J.ll&ul.l[ t" ~ub("w,J,,<!, '·xrlcnlnr .. ~; 
~l1~'l""". 2,:, Hufl.. ,"~n ~~l,",r~<:>u" 
ro~k "",<.I v~bbl ..... 2S~ "f t"'~l '()(,l 200 

2l2:.l~ (oj 1 ~1~<:0"cry hole: d~~c'lV~l"'t 
b~acd ~l"",Wl .. "tl,..,l.y nn Mtdl ~~lIPle!') 

~MM I"g d .• t!j"(~!lt ~ll -J.5h.~l DO no 
~.nd, ~tlt, ,'n~ l:tJvel, !;lcl1~1""loL .. d. 

"!I~ulJr to ~ub'uu"d .. d, .<lth 
~~u,,~~~t ~U"Lt~ cIYHlK1M, iO!; 
~1 .. y. l1~ht. MLWy III bllff, ~j It)' 
to w .. "Jy. "~ry r~I~,,'~n,,~. ')I)~ ~J() 76(} 

SllLHI "n~, H~hr ~\"'Y to but!. ~"l~, 
""n<l~' 1n I'lacc~, calcH,,""'" "llh 
"h"n';"nt ~u"rt, erY~t~lw ""J """'M 
<:h~n ?~i'l ~~Ij 

r~bblc~, llIulL1<::u1 .... , KU. V,,,d,, .. I,,,,,,lly 
v~ry ~OIL'W". "ill! K""''' qll~rt" 
~~YIIL"LH; "PP"UH tn"" I'~rm~"-ble 
ILnd "'~t"r_j,~.rl!l~ 20 ~.OOO 

~Ill~t"n" ~~ "h"" ... "'tIh J()% ~l-IlY 
t" hnff. ~"ft, tlJIcy. 11l ~ .... ·t 
~tlty to a'ln,l~. ealc .. ~",,~~ d"y 
in 1ntcty ... ll.760-2,OOO £1 2.IID J.II() 

Sllt~tonc ... 1Ot !Ib,,"". but h"~",,,tng 

h" .. I~" ,'iO~; ""n~ ,'n~ rcbbl"o. 
'-'n(nn~011d .. '~J. witll ... bullil""L 
q" .. ru "rYMl"l .. , .JiJl! ~fI 3,16(1 

SQnJ ,,~..! ~"bbl",~ "w .. buy.. ~I) I, ,Oil 
Sl1~.lu"" .. ~ "b"',,~, 'vny ~ .• ~~y in 
phr~~ 1,0 J.hO 

r.i,..~~tnne, l1~ht to dllrk b.-uw" .. ilh 
c~I~1t~ VC111~ ... nd "l:~""HIM ~<I""""n ,~O ,1.2]1) 

J.im.;,~tOile a~ uh,,"~, "O~; ,I"\",,..HM, 
yell ...... Hliglot.l ... Ilm.y. 511% 11)0 J.]/I) 

r",l"",ll ... 111;':h< ~" nllT~ brovn. v~ry 
h .. ,d. 11_:; in I'.,q, ""1th cal,,1t~ 
""ln~ ""d r.rT"t.'l~ 100 3.470 

n..,l"mll" .. ~ ~h;' .... ~, ~Il~: ~hllic. butt, 
~ 11 ty t" ~~ry ~tlndy. very 
r.,IC.ltcoua. r.I[o..Jer~l"ly ""CL. ",llh 
"~\ln~,lllt ~"oIrL< "L~»t .. LH. ';Ot ,0 ',.~nn 

~'hJle oI~ .. buy ... ~"'y M,,,<iy to p .. nbly 
in pl .. ~"". , .. J_""tngl\ tn H~ht 
~.,,~ In !nt~rv-"l ~,040-~.J)O tt no 4.410 

'~h"h .. ~ ~bovc, ~o;;: WII"..JWt.,,,, •• 
y~lloli, !1"w ttl c""'x" .,:rllv .. l, 
p~"rly ;'Ult"J. ,,~Ir.~'~""~. 

p .. bbly, iOr 10 4.420 



I'~hl~ 1.~._.S .. 1~~[¢a w~ll )O:>l1.e _<:"nt".lnlL~lLl 

TIl1~k- Thick- n,j(k 

I'IH_rt .. l [lC88 Il~pth Hat~",'.,l n¢~& I~~~h !-!"tc"["1~1 nc~" 1)"~I.h 
(£.IOl) (r<!ct) If .... q I!"etj 1£ ""c) (tc~t) 

q/'j 7-3~badI1--(:nnt"ln"l\d IOl'>7-15 ... d (ca~cd '0 '00; ~"r(. W,.ZOO) 12/~~·2S"J. (cA~¢d " ~k9; p"d. 240-2!!9·1 

,:h"l. "bove, VCTy " .. ,,~y '0 ~;" i I ~;" i I , • pl>o~"H, "lLh pcbblC5 ", C14y .. , gr .. ""l '., " Sand ~n~ r.r,,,",,l '" 1,U 
iH",,1 ~h",,,u)(h"<It; blJc~ Clol.y !>!> In';· Stlnd ,., ~r."..,,1 , "HlIlWlLl"~ 1 ~n '" .pou " [""hnn,,~.,,uM Cr.v .. 1. "Atcr-b~~r1n& " 115 ~H,d ~nd. ~!:~I'~l , .... t .. c_hn' l,,~~ l 2~5 

..... L.rhl cODI:I~n "" 1',710 1:l>oy " WI) ~;"nd H,d ~r"vd, C~"'.~llr"" .I, no 
!'''~~t.nn., buH " l1iht gr"y, ~;.'nrl Hn,1 11",,· .. 1, I."tl[er-b~.""1nr. ~M 

"t'r)' ~." I <:Hr"""Q, YU)' liard lIJ!~I-Z)~b~ (nl 1-"~p1"r"[10,, hOI,,) .. , b,.1HI .. 'c pI""", , wlth g .. ,,~. il;1.·al'~l, ,1n~ dAy (II">LI.H~""L~ 
1115t<-J4cb, (<: .• " .. M ... l(\'J; ~"t! , 4t\-~I)()) 

~bundllnt ~llt- 'c ~"bbl .. -
IIh~d en!I>' "' 11m ... ~nn., "II.) 1.420· 1,4,1) ~;\lr r H"" ,",Hcr!al , 
d"l"",l~". .., CbHt; 'l."~"'h 

~An~. ~""v.l, -, ehy (Tcrcl-11T), clAv " " 
<:rr .. tHh .. LcuW~t (,j~~crl~tj"" 

.• goo) 1 ,~9> 3,U~, ~;.,;o.i V, 

~ .. ".d. ,. p .. n ,. C'l-':~~ ..~ 
(:jAy with "<,aN"" ., ~1I.Q'1 C1.':1 "c' b""ld.,·,. H 51! 

!nt .. ~Y ... !.. 4.71o-4,1~~ ~n~ 
(T .. rt1"ry 11)(") 90~ 4,120 ~;~n·1 "c' ~n.·:Ml " "' 

~.OOO_6,OD ") 1,740 {,,4~U V"lc"nf~ ~n~.", rloy"llLlc 7~O .s,n~o 1:I~y ~n~ h"'il~ .. ,,, n '" 
I'yyocll1~t i ,. vnl<:."iI: t·""lo:~ 

Llm"~t"n~ "c' lI"tumiL" (hlc,"zo1c Cl·IIV~1 , ""n<l, H"~ b"u.l~crn· " lli[\ 

(Ol1K"ccn~ ~it'?) ." I, ~n> 
~~~?) m 5,55~ Clay '"' b" .. IM"T~ H 113 

ll,,,,ld .. ,~ '" '" Lb'.~I"" .. , "h0.1"" .. , :!"l".,1 t_ 
If1/~I-~7,,~ .. (" .... "d " 100: I'HI, " )()~) (~h •• " l'IlK" ). " Eoc~ne ng.) '" 7. 78~ 

llmcot~n" , Mh"J., "lLd Jlo).Lld~ton~ S"nolOC ",., ... ri.,l " " 
H/55-1:'b~ 

(Plll~o~o1c "&-) l,5~S H),.HO Cutv"l n 28 CLa"el, C"'''r~'' "' " (}o'"tL~ 1III)c.20ntt~ ~~ 10,lo;R CIKY. .. ",,0.1), " " Slim! oM 1I."["~v"l 1~5 .~U 

·;.,n" Anil I':,.vul, ~·!l.tH-~e.'''1nl''. , 
" ~'Hnt!, £1"", ~'J I,~~ 

~.~ ("Ol~"d " 4Ql; p .. ...r . 1"O~220 ""' C:l~l', "~nri'f , 
'" 141.401> S~d. ~nd ~~~v"l e ,eo 1~/~7_U.b~? (""H"'o.1 " ZIJIJ; l'~rf . I ~~-l~OJ 

'''p""U , Clay, ~J.Ildy " DO 
S"r!~~c ~~ter·I~1 

S"nd "c' ~ra"el, "8tH_h .... rtn)(· " II, ~' 
Gr,ov.l ~, bOU1de .. ~ '" ;0 

I:hy. ""udy " t-,R C'''Hl, c"'",~n.~~ II) '" C:l>oy "ru< )(.~v"'l " "' ~;.~nrl "c' 1I'~'fd. w~t~r-b~~"'1ng , 11"1 
CIHY , " Gr .. " .. I, ~."mW"L"o.1 135 nil 1;.,." ... ,,1, ""m~lIted " ," 

Clay "c' ~TM'·M1 , 2lY 
Cl~y, """,I, " lOll) 

(;r .• v,,1 "Ill. "I.,~ali..~ " ol,y " l~' 

C, .. ~~l, T'eJ-~17_ • m 
~ 

Cl·,,..,~ I, ~._m""L"t! '" WO 
t;,.,'wl, ecmcnt~ri , 

'" Cu,,,cl, "','t"r_h .... rl,,~ ,eo 
" .. ~vRl , p" .. -&lze , 

'" I~ny.l ~, bo~ld~n " M, Chy 1.'1n. r.r~"~1 Zl~ 

Gr .. v .. l. tl)(ht V ?71 elK".. hh,,,, ~Llc~.y " illl I;r~v.l .d ~an'l, "Jc~r-t .•.• rI,,~ ~Z" 

CIa), .. ' grllv .. t ", "" ~D1Jl~"T~, I [mul'",,, , 
"' 1;I~y ",11.10 ""KVo:! " ~n 

G, .. val '" .102 Lillo"~t()nc lJ " Crovel Jnn "~nn '" chy "c' ~rllv"l " 319 r.1HY ... ilh iI;'·~I'~l ,eo 
Sand , ~."",""l .. <l , n'J ~ (""KKd c. nu; p~rt , '" I 'i~) 
Cl4Iy. 8"n rl y 

, m g"il, tinc , 
C[4.~cl, ce"~n·_d ; DO 
< •• "vo:! , 

.~"l 
S""J, ~ya"cl, '"' ,." b,,,,LJw,~ {; .'.1 

~:.nd, """",,'tcd , '" 
I.WVk. l"v" bO<ll~cr5, .'n~ fr"d,,, .. <l 

1;,. ...... 1, P""'Ml~~ 
, .J~~ 

I"v,,; ",L""r tlllv.l<lnt 0' .. -.'~ .. r " 
., , 

(;"["~ .. ~I , """","L~d 
, )~:r 

I.~v", ~r"k .. m .. , haotYr,,~, ",~h,_ 
CQni:l"m .. r~t" .. " ," h".Hin!': 0<. 

S .. ,)6, ce~nh" , 
'" 

Lol""_ "" 11~ '" 140 

nwy ~" .il.Y,3Vel , '>93 
Ltl~4, br,"~cn Ar.d r" ... t:Lu,,,d, I<<ltCf-

C,.v,,1 '" 
L"n.l..:l~~ , II,., 

1:1..,- "c' )('~~~l '" 
L.wv". ~"l1d " "0 
I .. v .... rn~Lc"·c~: [Dln~"[" ",,.,,,,nt". "f 

""t .... , III 
LQv~, ~nI1~ '" 1~O '. I'EKO'IF.R ';I"A!.:'!Y 

l.i/~6.6 .. d iC4G"rl 'C 12~; l'"rr . ':lO-12()} )~!'4-·ih~ 3~:/~~-)Sb2 (<OH.w..:. " !"J~ ; p .... f. :.'l7.~3~) 

S~nd " " ~;11t , ~ ... rnl~ , (lId ",,,11 n~ 2]B 

~N"d " ~l.1y, ... "t .. T_h"",ln)( '" " HaYdp~n .,nM HHnd eo , :;~n~ .• nll 1'''''"111, .. ~L¢'·-t.~., .. l"r " :J)() 

~; .. nd In.)I,to)."",l, "'"t ..... -h" .. h,K ~\~ no C,a"",1 one. ~~"d, ...... L"r-l.o"arin~ " n S~lld '"' ~r.",~l , <:w""'''I.~d, "'Jt~,.-

th., .. ,\d ~ravcl, "'H"r_b~H,h~ , " b" .. '1n~ '0; ~35 

I;r ... ,·~l ... n:l ... ,\~ , wot~r-n."rln~ W " S~nd '" Er.,,·~l, w"l~r-btatinl: Z02 n 

• 
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Date 

2-20-68 

3-20-69 

2- 3-70 

2- 9-71 

10- 8-71 

2-15-72 

3-30-72 

Table 14. --Water-level measuremen'ts i.n observation 
wells 1/53-7adc and ll/57-9cd 

1/53-7adc 1l/57-9cd 

water level Water level Water level 
(feet below (feet below (feet below 

land-surface land-surface land-surface 
datum) Date datum) Date datumL_ 

77.78 2-13-48 175.2 9-J.8-53 174.51 

78.81 4-25-48 174.94 9-10-54 173.79 

7.6.66 9-16-49 177.61 8-30-56 172.93 

76.48 3-27-50 a 174.40 10-25-57 172.32 

76.57 9-15-50 a 174.03 6-18-68 b 172.93 

76.77 3-13-51 a 174.62 7-19-69 b 172.74 

77.95 9-11-51 174.04 10- 5-71 171.77 

3-26-52 a 174.32 4- 1-72 171.67 

9- 9-52 173.89 

a. Pumped recently (windmill). 

b. Data from Alvin McLane, Desert Research Institute, 1972 . 
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Loc.ation 

2S/.51-lhl 

1/52-22c.b 

21.52-7cd 

N.'lme 

f;ummf'.r 

Cedar 

pyralilid 

,1!~."i-27db, 

6/511-11aa· S I;orm 

-1111(: Coyote Hole 

-23hd Abel 

6/56-?.7~~(:h CrowA Rest 

6/S7-J.b 

-,"ih;HI. 

7 l:i5-lf!db 

willow 

Ch'1mn('y )I;,lt 

7/57-2R;'Ich 'RlllhThac.ker 

-2Hc.bd Thorn 

8/.,)S-14bcb II.'ly Corrall! 

-15~w~\ 1\orth~/ 
-15~I(;b Rit2! 

~15adJ 

H/57-11ddb 1'11111:"'. F.''I.~lel/ 

-14,'lC K,'ite 

-27d,"H: Butterfield 

lO/55-CJa 

lO/:::;H-'Jbcc 

Ike 

1.1 !.'Hi-JOdaa .LIrad~~l~;l{O] 

-31bc,", 

-31ccd T .. f'.mn,'l,n 

1l/58-15<.lc .. ~ ~~nm ... ' (Crystal) 

-32bbc Pai:>troni 

12/55-.16<: . 

12/56-5;~(: 

-.5cbd 

?>1c.Clure 

Little Warlll 

-l,Rdd,"'l Old Collin::; 

13/55-fld 

-:Wb 

Big LOI.1ie 

ltllm?, F,lorio 

13/56-3?h;H': Big Wan11 

14/56-14t1dc. Big Dull 

-25bdc Bull Ct.'('!~.k 

14/57-22aaa· .LIJ,rl~\l 

1.=.i/S5-29c 

lS/5i'-33cbr1 

Nf'.vada GO\'ct:'TI(lr~ 

(~r een 

2S/55-?6dd;1 Sand 

Table 15.--Sprlng d,,lt,;l:l/ 

Approximate 
land-~ .. an.'r;)c('. 

altitude 
« C(~t:) 

6,700 

n,540 

"i~B2f) 

(',,600 

7 ~ oou± 
11.805 

4.R:?0 

4.ROO 

4,755 

6.000± 

4, 7 ,".i 0 

/1 ~tHO 

4,760 

{I, 750 

11,770 

4.805 

'1,820 

~1~'770 

4,7,1,"i 

Q,7.')0 

6,600 

5,250 

6.010 

6.lRO 

Ii, '"~oo 

6, .1HO 

5,."\60 

6,310 

.5,590 

S.46Q 

5,.".iilO 

,1,4 /10 

6,270 

6,2/10 

5,6t1S 

5,B20 

5,790 

6,/'50 

(I,J.50 

(1,080 

TJatf'. 
flow 

(gpm)2! 

RAILROAD VALLl::Y 

8-. 1-67 

8- 3-67 

'8- 3-67 

11- 8-70 

1,0- 7-71 

!i- 7-67 

5 , 
25 

Tt'11ip.~r-' 
atu·re 

~ 11 °c 

77 2,1 .. 0 

()il 20, n 
5H lti.5 

4:'i i.O 

98 36.5 

.1..13 4:i,O 

·115 46 .. 0 9-12-68 

!~- "J~67 

11- 7-i'O 

2- 7-34 

2- 7-34 
8- 7-67 

S6 13.) 

l.Om 53 11,,'; 

2- 7-VI 

.10m 

0, 
20 

10 

l.O-13-71 :;0-1.00 

3-.10~ 7'2. 

11- 2-65 

6-2,1~()7 

1.0- 6-71 

4S0m 

(.) 

( 0) 

. (0) 

2~U-/18 2.260111 
10- 6-71 l~,l"H(lOm 

1-2~,-35 14 

2JO 

flO 1S . .5 

14() f,O.O 

59 15. n 

95 35 .. 0 

100 37.5 

97 36.0 

"2 28.0 

7] n.o 
61+ 1B.O 1-/'4-,3~ 

1"1.- 6-70 

10-12-71 

1.2m 54 ,12.0 

8- 7-67 

10-12-7.1.. 

10- (1-71 

10~ 5-?l 

10-1.2-)) 

200 

c 1-5 

1 

I.." .1.-5 

r~ .1.-:; 

c 1 

b 2(10m 

50 

.1. 

c .. ~I:"'.veral 

60 .1..5.5 

5(1 D . .':. 

ll.- fl-70 

11- 6-70 

1.0m 54 1.2.0 

O.Jm 55 13.0 

4-.16-(d (a) 

1.1,- (;-70 d 400m 

e n5m 

ll- 5-70 5-1.0 

4- /'-l/. Dcy 

11- 5-70 f lOO+ 

PEKOl'ER VAT-LEY 

90 .12..0 

54 1.2. (1 

g.o 

63 .\7.0 

),0- ,';-71 1).2m 86 30,n 
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Chloride 
(ms!l) 

2:1 , 

9.9 

11 

'-, 
:I.J 

6 

._- ' 

HI 

l4 

12 

10 

9 

20 

10 

11 

10 

B 

lH 

18 

6 

24 

·"~--·-----spec if i c 
Hardness (:I)I)lhICt-

;,r~; c;'Jcn 3 anc.e 
(mp../l) (mlCI:'(1r11hfl~.:) 

IRa 
1.21-1 

l.fd 

J2.o 

356 

358 

201 

260 

211 

27.) 

260 

252 

lrJO 

,130 

3HO 

117 

laO 

190 

6() 

"1.00 

2il O 

lHO 

.')]] 

415 

427 

177 

1.,200 

1.070 

l~l[)O 

:PJl 

S2ll 

tli.!. 

799 

487 

]11 / 1 

5Sn 

365 

574 

609 
----.-.-.".~.~ 

• 

.' 

• 

.' ." 



• Footnotes to table 15: 

.... 

• 

1. Data from U.S. Geological Survey files except as indicated. For 
most springs with chemical-quality information listed, additional 
data are in table 17. 

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

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

a. See table 16. 

b. Flow measured 3-30-72. 

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

d. Earlier undated estimates indicate that flow may exceed 400 gpm 
at times: Flow has been several cubic feet per second, according 
to R. H. LeDosquet (U.S. Bur. Land Management, written commun., 
1971), and about 5 cfs, according to C. T. Snyder (u.s. Geol. 
Survey, written commun., 1971). 

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

f. Earlier undated estimates indicate that flow may appreciably 
exceed 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'l>;' cfs (in about 1948, according to 
notes recorded by G. B. Maxey, U.S. Geol. Survey). 
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T;:thlE! l(). ~-Disc h;:):q;~~ me.asurementl::i [or RiB W.um SErin!;li nt!~\J:" Duckwater 

and thr(:(~ ~pr1I'W::: at Locke::;! 1967-72~/ 

• • DI.$charsf!. (cubic. feet pl2'r .second ••• /i)"i)rl;.h Spring Big Spring Reynolds Sprint';$ Big Warm ,:Sp:rlng 
Date ~R/55~1."jaaa) (8/55-l5""r:h) .(8/55-15.<1<1) (13/S6Cm.,") 

s- .-67 to ,> 

6-11-68 
(b) (b) (b) (b) 

7- q-68 n.37 1.0!. 0.60 l:;.9 

H- 1-68 ,39 1.0. ,64 13. H 

8-2H~fl8 ./~5 ,26 .50 , 13.2 

9-26~68 · :n .RI .58 U.4 

1'0-28-68 .49 .8J, .74 14.1 

11-22-68 .48 .89 .96 

12-19-68 · (~2 1.02 .56 

1~1.,)-69 .'<1 .84 .n4 

3- 5-69 .44 1.08 .68 

4- 2~()9 ./~() 1.11 .79 

4-~9-69 .:1:1 1.20 ,71 

, 5-/'9-69 .. 19 1.07 .73 12.6 

6-2.5~6cJ .J7 .96 ,70 14 . . ~ 

7-30-09 .32 1. 35 .7R l3.4 

10- 7~6[J .1.5 1.07 .R) 12,] 

11- 8-69 .36 .'7 .75 12.9 ; 

12- 3-f,Q .56 .97 ,75 

1- ti-70 .54 1.07 ,64 

~- 9~70 .43 1.02 _67 
0 
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a. [)<1t,~ provided by (l. n. Gonzale.z (U. S. C~ol. Survey, w'ritl;.etl commun. , 197') • 

h. Data pub1i:.;hec1 hy l!. S. Geolog1.c'.ll SllYV~y (1969, p. 161) • 

c, Meal::iUrCl:'1p.nt!'l of 1-17-68 <:i.ncl 4-11-68 not used, b€r.;th,t~P. entire flow pyoh~hly was -
not meaSut(".d. 
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Table l8.---Relation betw~n EI!.SI1-_ish and metric units of measure 

English unit 

Inches (in) 
Feet (ft) 
Miles (mi) 

Acres 
Square miles (sq mil 

Gallons (gal) 
Acre-feet (acre-ft) 

Cubic feet per 
second (c£s) 

Do. 

Gallons per minute (gpm) 

Metric unit 

Mill imeters (nun) 
Meters (m) 
Kilometers (km) 

Square meters (m2 ) 
Square kilometers (km2 ) 

Liters (1) 3 
Cubic meters (m ) 

Liters per second (lis) 

Cubic meters per 
second (m3/s) 

Liters per second (lis) 
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Mul tipl ication 
factor to convert 
from English to 
metric guanti~ __ 

25.4 
0.305 
1.61 

4050 
2.59 

3.78 
1230 

28.3 

0.0283 

0.0631 



LIST OF PREVIOUSLY PUBLISHED REPORTS IN THIS SERIES 

Report 
_-"N~·o~·",-. ___ ~V:..:a~l~I.::oe;.tY ,::;o~ro.....;a~r=ec::a,-_____ _ 

1 Newark* 
2 pine* 
3 Long" 
4 Pine Forest* 
5 Imlay area" 
6 Diamond* 
7 Desert" 
8 Independence" 
9 Gabbs* 

10 Sarcobatus and Oasis* 
11 Hualapai Flat* 
12 Ralston and Stone Cabin 
13 Cave* 
14 Amargosa Desert, Mercury, Rock, 

Fortymile Canyon, Crater 
Flat, and Oasis* 

15 Sage Hen,'Guano, Swan Lake, 
Massacre Lake, Long, Macy 
Flat, Coleman, Mosquito, 
Warner. and Surprise 

16 Dry Lake and Delamar 
17 Duck Lake 
18 Garden and Coal 
19 Middle Reese and Antelope 
20 Black Rock Desert, Granit.e 

Basin, High Rock Lake"Mud 
Meadow. and Summit Lake* 

21 Pahranagat and Pahroc 
22 Pueblo, Continental Lake, 

Virgin, and Gridley Lake 
23 DJ.xie. Stingaree, Fairview, 

Pleasant, Eastgate, Jersey. 
and Cowkick 

Report 
No . 

.32 Lovelock 
33 spring (near Ely) * 
34 Snake, Hamlin, Antelope, 

Pleasant, and Ferguson 
Desert'" 

35 South Fork, Huntington. and 
Dixie Creek-Tenmile Creek 

36 Eldorado, piute, and 
Colorado River* 

37 GraSS (near Austin) and 
Carico Lake" 

38 Hot CJ::eek, Little Smoky, and 
Little Fish Lake* 

39 Eagle (ormsby County)'" 
40 walker Lake and Rawhide Flats 
41 Washoe* 
42 Steptoe 
43 Honey Lake, Warm Springs, 

Newcomb Lake. Cold Spring. 
Dry. Lemmon. Red Rock, 
spanish Springs. Bedell 
Flat, Sun, and Antelope* 

44 Smoke Creek Desert. San 
Emidio Desert, Pilgrim 
Flat, Painters Flat, 
Skedaddle CJ::eek, Dry (near 
Sand Pass), and sano* 

45 Clayton, Stonewall Flat, 
Alkali Spring. Oriental 
wash, Lida, and Grapevine 
Canyon 

46 Mesquite, Ivanpah, Jean Lake, 
and Hidden 

24 Lake* 47 Thousand SpJ::ings and Grouse 
Creek" 25 Coyote Spring, Kane Springs. 

and Muddy River Springs* 48 
26 Edwards Creek 
27 Lower Meadow, Patterson, Spring' 

(near Panaca), Rose, Panaca, 
Eagle. Clover and Dry 

28 Smith Creek and Ione* 
29 Grass (near Winnemucca) 49 
30 Monitor. Antelope, Kobeh. and 50 

Stevens Basin* 
31 Upper Reese* 

"indicates out of print 
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Little. OWyhee River, South 
Fork Owyhee River, 
Independence, Owyhee River. 
Bruneau River. Jarbidge 
River. Salmon Falls Creek 
and Goose Creek 

Butte* 
Lower Moapa, Black Mountains, 

Garnet. Hidden, California 
Wash. Gold Butte. and 
Greasewood 

.. " 

, 

• 

• 
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LIST OF PREVIOUSLY PUBLISHED REPORTS IN THIS SERIES 
(CONTINUED) 

Report 
. Bo. Valley or area 

51 Virgin RiVer, Tule Desert, and 
Escalante Desert 

52 Columbus, Rhodes, Teels, Adobe, 
Alkali, Garfield Flat, 
Huntoon, Mono, Monte Cristo, 
Queen, Soda Spring 

53 Antelope, East Walker area 
54 cactus Flat, Gold Flat, Kawich, 

Yucca Flat, Frenchman Flat, 
Papoose Lake, Groom Lake, 
Tikapoo, Three Lake, Indian 
Springs, Las Vegas, Buckboard 
Mesa, Mercury, Rock, Jackass 
Flat, Crater Flat 

55 Granite Springs, Kumiva, 
Fireball, Bradys Hot Springs 
Area 

56 pilot Creek Valley Area, Elko 
and White Pine Counties 

57 Truckee River 

Report 
No. 
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Valley or area 
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