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Many people, seeking some measure of security in this uncer-
tain age, are tarning their eves to the West in search of new land
where they may put down roots in our social system, develop
farms, raise their families, and to some extent find freedom from
the increasing worry and grind of present-day life. The West,
and States, like Nevada in particular, with vast areas of

unclaimed and undeveloped publ

ie land beckon them.

Many of these pioneers are not well informed as to western

land and water and are too w
savings on land-deévelopment pr
hundreds of desert landscapes i
erumbling, sunbaked and wind
houses, surrounded by aeres of b
plow——grim monuments to blas
toil.

We want as little of this as
major reason why our Legislat
cooperative program between th
Water Branch, and the office of

The first purpose of this coop
location of underground water,
ag possible, and give this infor

illing to risk their hard-earned

ojects of little merit. There are
1 the Western States dotted with
swept ruing of little homestead

arren sandy land serrated by the
ted hopes and wasted years of

possible in Nevada, which ig a
re in 1945 wisely established a
U, 8. Geological Survey, Ground
the State Engineer.

orative group is to determine the
to evaluate the resource so far
mation to the public in printed

form. To date, eight Water Resources Bulleting have been
printed and several mimeographed and typewritten reports com-
pleted in regard to arid and semiarid valleys throughout the
State. The magnitude of the task is apparent when it is stated
that over 80 such valleys arein Nevada.

Thig bulletin covers ‘an area in southern Nevada, HEsmeralda
County, named Fish Lake Valley. During the last few months,
applications for ground water from Fish Lake Valley have poured
into the office of the State Engineer until now 105 have been

received, and the end is not y
reveal that far wore land has
irrigated with the guantity of v
careful land-classification surve
Experiment Station and the U.

further reveals that only about

is Class I, ypon which, with caref

et in gight.  Our examinations
been applied for than can be
vater that can be developed. A
v by the Nevada Agricultural
3. Bureau of Land Management
ne-tenth of the land applied for
ul farming; crops could be profit-

ably raised, if supplied with sufficient water.

We hereby -express our deep

appreciation for the splendid
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cooperation of the U. 8. Bureau of Land Management, U, 8. Soil
Conservation Service, and the Nevada Agricultural Experiment
Station, Without their experienced technical aid it would have
been difficult to obtailn much of the information included in the
report,
ALFRED MERRITT SMITH,

State Engineer.

May 16, 1950.



PRELIMINARY REPORT ON GROUND WATER
IN FISH LAKE VALLEY, NEVADA
AND CALIFORNIA

By T, B Baxi

INTRODUCTION

Bince July 1, 1945, the United States Geological Survey has
been cooperating with the State Engineer of Nevada in a study
of the ground-water resources of Nevada. The purpose of these
studies is to evaluate the ground-water resources in the various
valleys of the State. In the latter part of 1949, as & result
of numerous ground-water applications and the prospect of
expanded development of ground water for irrigation in Fish
Lake Valley, the State Engineer requested the Geological Survey
to make a study of groundswater resourees in the valley. Collec-
tion of data on wells and water levels had been begun in 1946
by the Survey. The present study was directed toward an esti-
mate of the average annual recharge and discharge of ground
water, and the extent of present ground-water development. This
preliminary report stmmarizes the ground-water conditions, on
the basis of data available, as of December 1949,

The writer gratefully recognizes the considerable assistance
and ecritical review of this report by his colleagues, T. W. Robin-
son and O. J. Loeltz.

LOCATION AND GENERAL FEATURES

Fish Lake Valley lies principally in western Esmeralda
County, Nevada but extends into the edstern parts of Mono and
Inyo Counties, California (see Pl. 1). The valley floor, in the
form of an irregular crescent, concave 1o the east, is about 45
miles long, and extends from a water gap on the north to a point
about 8 miles south of Oasie, Californig, It ranges in width from
about 1 to 5 miles, The outlet at the north end of the valley,
known locally as the “Gap,” is roughly 1 mile in length, its floor
averaging a little less than one-eighth of a mile in width., 1t is
the only surface outlet for water from Figh Lake Valley. How-
ever, according to reports, surface water from Fish Lake Valley
discharges through the Gap only during periods of high runoff.

The altitude of the valley floor is about 5,000 feet in the vieinity
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of Oasis and about 4,700 feet in the Gap. The slope of the valley
floor is northward, averaging about 11 feet per mile from Oasis
to Fish Lake Spring near the central part of the valley, and about
5 feet per mile from Fish Lake Spring to the Gap.

The valley is enclosed by mountaing except at the Gap. White
Mountaing on the west form a bold rangé extending south-
southeast from Boundary Peak near the State line in the north-
west part of the valley. The crest altitude is in excess of 10,000
feet for a distance of about 25 miles, and probably averages about
12,000 feet. White Mountain Peak, the highest point in the
range, has an-altitude of 14,242 feet.

North and east from Boundary Peak the crest altitude and
drainage divide declines rapidly and follows a line of hills across
the north end-of the valley to the Gap.

Southeast from the Gap the drainage divide follows the very
irregular crest-of Silver Peak Range which lies on the east side
of Figh Lake Valley, The Silver Peak Range has a crest altitude
ranging from about 6,500 to 9,500 feet above sea level and averag-
ing  about 7,500 feet, Piper Peak, east of Fish Lake, is the
highest point in the range. The Palmetto Mountains are a south-
east extension of Silver Peak Range. From Palmetto Mountains
the drainage divide extends southward through Magruder Moun-
tain, thence generally west to the Sylvania Mountains. An allu-
vial divide connects the Sylvania Mountaing with the southeast
extension of the White Mountaing to close the valley at the south
end, The area included within the drainage boundary of Fish
Lake Valley is about 965 square miles.

Principal access to the valley is Nevada State Highway 3A,
which leaves U. 8. Highway 6 about 7 miles west of Coaldale
Junetion, enters the valley from the north, and extends south-
ward to the State line. From this point an undesignated Cali-
fornia road continues southward to Oasis. At Oasis a road
extends southwestward to Big Pine and Bishop, and eastward to
the Nevada-California State line, where it joing Nevada State
Highway 3. State Highway 3 extends eastward 42 miles to its
junction with U. S. Highway 95 about 15 miles south of Goldfield.

Nevada State Highway 3A is paved from the junction with U.
S. Highway 6 to about the south line of T. 8 8. Beyond this point
to the State line it is a graded gravel road. Nevada State High-
way 3 is a well-graded gravel road. .In the California part of the
valley the roads mentioned above are paved. Numerous other
roads and trails make most parts of the valley accessible under
favorable conditions,
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CLIMATE

Records of precipitation of moderate length are available for
two stations, Oasis Ranch (Oasig) and Palmetto, in the southern
part of Fish Lake Valley. There is only one short record, that
for Dyer Post Office, in the central part of the valley and none for
the northern part. The longer records include the period 1903
to 1919 for Oasis Ranch, and the periods 1890 to 1911, and 1945
to 1949 for Palmetto. The Palmetto station location and altifude
were probably not the same for the two periods of record. This
is indicated, in part, by the station altitude for the later period of
record, which is 400 feet higher than for the early record. The
normal monthly and annual precipitation, together with the pre-
cipitation for the maximum and minimum years of record for the
stations, are shown in Table 1. Similar records are given also
for the Goldfield station whose 44-year record includes the period
1906 through 1949,

The record of Oasis Ranch indicates that precipitation on the
floor of Fish Lake Valley would generally be less than 5 inches
per year. The records from 1890 to 1911 for Palmetto suggest
either unusually high precipitation for the immediate area, or
that the gage was subject to exposure which resulted in recording
abnormally high amounts of precipitation. The precipitation
record for the period 1945 to 1949 at Palmetto is obtained by the
use of an automatic-weighing gage and, therefore, is more reliable
than the early record. The recent record is shown in Table 2.
The maximum annual precipitation during the recent period of
record was 8.09 inches in 1948, and the minimum was 2.60 inches
in 1948,
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Ground Water in Fish Lake Valley 11

Analysis of the records of six stations in the region around
Fish Lake Valley indicates that precipitation for the period 1947
to 1949, inclusive, averaged about 50 percent of the normal pre-
cipitation. The data, based on records of the Weather Bureay,

are summarized below:

PrrciprraTion ror Proaion
: s L ORT 40 1040, Tnonusvis-mey
Period of Procipita- Averape

Altitude feeord tion normal aunual Porcent
Biation (feet) {yenrs) {inches) Cinches) of normal

Bllery Lake. L8600 23 29.90 14,88 45.5
GomLake o 9,120 23 26.54 183.31 50,

BEridpenort.. 6,440 29 10.70 Bl 54.5
Goldfield. 5,700 44 it 1.87 214
Mina. o 4,360 58 398 2.58 71.8
Bishop 4,108 28 617 257 41.7
Avarage h04

Goldfield is east, Mina is north, and the other four stations are
generally west of Fish Lake Valley.  Together, these stations with
their different altitudes and different geographic positions with
respect to Fish Lake Valley afford a reasonable basis for inferring
that precipitation in the valley for the period 1947 to 1949,
inelusgive, was far below long-time normal.

The average temperature for 15 yvears of record at Oasis Ranch
was 48.9% F.; the average maximum was 67.5° F., and the
aversge minimum was 30.4° F. (See Table 3.} The frost-free
period at Palmetto averaged 96 days for 20 vears of record end-
ing in 1911. However, it is believed to be substantially longer
on the floor of Fish Lake Valley, which is from 1,500 to 1,800
feet lower.

ESTIMATE OF PRECIPITATION IN THE TRIBUTARY DRAINAGE ARBA
A satisfactory estimate of the precipitation in the drainage
area tributary to Fish Lake Valley is hampered by lack of ade-
quate precipitation records within the valley. There are no
records for the adjacent high mountain areas, where most of the
water supply for the valley area originates as precipitation.

In the absence of basic data, an attempt has been made to esti-
mate precipitation in the drainage area by applying the graph
developed by Lee! showing relation of precipitation to altitude
for the east (or lee) side of the Sierra Nevada where the average
crest altitude is 12,000 feet. It is recognized that it is somewhat
hazardous to transfer this relation to an area which is in the
“storm shadow” of the Sierra Nevada without applying a factor
to compensate for the “storm shadow” effect. However, there
are no data presently available to indicate the order of magnitude

ee, O, H., Tolal evaporation for Slerra Nevada watersheds by the method

of precipitation and runolf differences: Am. Geophys, Unlon Trans, pt 1, fig,
8, p-58; 1041, : ’




Ground Wuater in Fish Lake Valley

12

. BULIOIIED KIunoely OUoRy
Ui §1 UORESO TENI0R BUl UEN0YITE BORASN UL UDURH BB SIS PI0Os UOURY SIFBG IO JEDMIMIOU SIS £ jnogqe DB SUEN SODHT el sou
gouwy S9IVOI 1B peurelge Lgegord piossd Jo B CHIGT-806T pored ogy WA Ing farelenun sresd Tenioe fsaesd T DPI0oBd Jo MISueTy

708 LT 61 B:8% 20y R LY e 2°e¥ gag 9°62 TFE 86T ggr T A OB BIBAY
'8 g'oy §°8¢ 1°68 '08 bt £'68 68 ¥k 969 z'g¢ LEY 3 B BINIBITEN 93 RI8AY
68¥ 988 §LE 0°6% €08 1'69 9°69 T'%8 5a¢ 9°6% Lt EFE PR B RIBAY
EET T “AON 90 “yidog By Amg sump  AEH “ady 2wy “gag ey

{8pi0val MRAING IYIE M)
MEPRABN ‘AJunon TRIRISWIST ‘moury
SISBQ “JIeNueley sesadep ur ‘seanjelodwmie) Tenwuy pwe A[UIUON WHWIUIN sfvisar pus ‘e s8BIsar ‘eBviony
& IEVL




Ground Water i

of such a correetion for this a
applied in this report. The g

13

Fish Luake Valley

res and, therefcsre, none will he

raph developed by Lee is based

upon numerous precipitation records which were systematically
adjusted to.a common 60-year period.

To estimate the precipitation

nthe drainage area of Fish Lake

Valley, zones were arbitrarily established between selected con-

tours on U. 8. Geological Surve
several zones adopted occupied
7,000-fo0t contours, the 7,000-a

oy topographic maps:
the areas between the 5,500- and

Thus, the

d7,600-1oot contours, the 7.500-

and 8,500-foot contours, and above the 8,500-foot contour. On the
basis of Lee’s graph, the average precipitation in the successive

~ozones was assumed to be 9,12,

14, and 201 inches, respectively.

Precipitation at comparable altitudes in the mountains along

the east, southeast, and southw

known to be far less than that

areas are generally in the “storm

tains, Although the difference
and west sides of the valley is
and reports of local residents s
the east side of the valley is 4
Mountains. ‘Accordingly, the p

egt gides of Fish Lake Valley is
in the White Mountains. These
shadow” of the White Moun-
of precipitation between the east
not-known, personal observations
uggest that the precipitation on
bout one-half that of the White
recipitation in the various zones

was reduced by 50 percent for the maurltam areas other than the

‘White Mountains.

The area for each zone in th
Liake Valley ig given in Table 4,
the average annual preeipitatior
precipitation in the tributary ¢
about 864,000 gcre-feet a year.

Precipitation below the 5,500
area of the valley floor, accordi
inches. - Lee’s graph is; in part
Ouasis Banch, gltitude about 5,00
by the graph for this altitude i
average for the period of reco
oceurring on the floor of the va
estimate because in Fish Lake V
gible part of the ground-water r

e several drainage units of Fish
and the data used for estimating
v are given in Table 5. The total
lrainage area is estimated to be

-foot contour which includes the
ng to Lee's graph, is less than 7
substantiated by the record for
0 feet. The precipitation shown
s about 5.5 inches, whereas, the
rd is 4.77 inches. Precipitation
ley has not been inecluded in the
‘alley it is believed to be a negli-
echarge.
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Ground Water in Fish Lake Valley 15

STREAM FLOW

There are six perennigl streams in Figh Lake Valley, all of
which head in the higher parts of the White Mountains, In
order, from the fiorth these are Chiatovich, Indian; Leidy, Perry
Aiken, McAfee, and Cottonweed Creeks.  Miscellaneous discharpge
measurements or estimates have been made on Chiatovieh, Indian,
and Leidy Creeks: However, the best available information is a
3-year record, 1947 to 1949, inclusive, based on staff readings for
McAfee Creek. The flow of McAfee Creek is diverted to a small
forebay at about the contact of the bedrock and alluvial deposits,
and thenee over g 3-foot contracted rectangular weir into an open;
lined ditch, In general, the flow is well controlled except possibly
for short periods when conditions permit some water to bypass
the weir.  The staff readings and eguivalent discharges are shown
in Table 6.

Table 7 ligts measurements of other streams fogether with
several staff readings for a recently installed 5-foot contracted
rectangular weir on Chiatovich Creek.

For the period 1947-1949, the records at stations in the region
adjacent to Fish Lake Valley (see p. 11) indicate that precipita-
tion, on the average, was about 50 percent of the long-time nor-
mal. Bince stream flow is related to precipitation, total stream
flow for the period undoubtedly was substantially below average.
During periods of high runoff, stream flow reaches the playa area
in the northeastern part of the valley, and according to reports,
occasionally part of this is discharged through the Gap to the
Columbus Marsh basin. The frequency of discharge through the
Gap iz not known,
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GENERAL GEOLOGY AND WATER-BEARING
CHARACTERISTICS OF THE ROCKS

Rocks of  Palezoic age, includ
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ng limestone, sandstone (quart-

out in the White Mountains and

in parts of the Silver Peak Range. Limestone, lava, and tuff of
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rocks of Jurassic and older age
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White Mountains,

Tertiary lacustrine sediments
out prominently in the hills acr
Valley, in the north end of the 8
the mountains along the east side

v in the White Mountains,
have been metamorphosed adja-

The
usives which are exposed in the

{ the Esmeralda formation crop
0ss the north end of Fish Lake
ilver Peak Range, and locally in
of the valley. Lava (basalt?) of

post-Esmeralda age also is exposed in the hills at the north end of
the valley and in the mountaing along the east side of the valley.
The valley fill which underlies Fish Lake Valley consists of

gravel, sand, silt, and clay. Th
the post-Esmeralda lava and pr
Tertiary to Recent.

On the whole, the rocks that for

sse-gediments are younver than
obably range in age from late

m the mountain areas surround-

ing the valley are much less permeable than the relatively uncon-

solidated valley 6l
rocks may transmit large quanti
Spring riges in alluvium adjac
seems most likely that this water

ent to Paleozoie limestone.

Locally, secondary openings in the older

Thus Fish Lake
It
is transmitted through solution

ties of water,

openings in the limestone to a point not far below land asurface,

then rises in the alluvium to the s

Beds of sand and gravel in the

for obtaining water by wells. Tl

several successful wells in Tps. 2

S., R. 87 E. Water-bearing bed
been encountered by these wells a

The consolidated rocks of the 1
movement of ground water into o
valley they tend to divert underflo

reservoir in the valley fill.  The

graphic evidence indicates that w1

sibility of water entering Fish
drainage basin is very remote,

urface.
valley fill are the most favorable
his has been proved, in part, by
and 38, R. 385 E,andinT. 5
8 of different thicknesses have
t depths to as much as 700 feet.
ountains act as a barrier to the
r out of the valley, Within the
wlaterally to the ground-water
geologic, hydrologic, and topo-
nder natural conditions the pos-
Lake Valley from outside its
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GROUND WATER
GENERAL CONDITIONS

The source of the ground water in Fish Lake Valley is primarily
precipitation in the White Mountains and, to a lesser extent, in
the Silver Peak Range and other mountains surrounding the
valley. Precipitation on the valley floor and the lower parts of
the alluvial apron averages less than 7 inches a year. The
greater part of this precipitation ordinarily is utilized by plants
or is lost by evaporation. Consequently, recharge to the ground-
water reservoir from this source is believed to be negligible.

The slope of the water table, and hence the general direction of
movement of the water, conforms in a subdued form to the slope
of the land surface: that is, the slope is toward the central part
of the valley and northward along the axis of the valley.

The water level is at or near land surface in the lowest part of
the valley northward from a point west of Fish Lake Spring. It
increases in depth toward the margins of the valley and south-
ward along the valley -axis.

Essentially all the ground water is discharged from the valley

by transpiration of vegetation and evaporation from the soil and
free-water surfaces. Underflow from the valley through the Gap
is very minor. During years in which surface water is diss
charged through the Gap, a small part of the discharge may be
derived from the ground-water reservoir.

RECHARGE

The ground-water reservoir is recharged from precipitation
within the drainage area of Fish Lake Valley. The recharge
may result from direct downward percolation into the bedrock
of the mountains, thence by lateral movement into the reservoir
in the valley fill, or from deep percolation into the alluvium after
the precipitation has been concentrated into streams. In the latter
instance the recharge may be effected anywhere that the water
flows, but generally the rate is greatest in the higher parts of the
alluvial slopes.

Although the amount of average annual recharge to the ground-
water reservoir cannot be determined definitely, evaluation by
several methods gives figures that may be considered reasonable
under natural conditions.

Bvaluated Bunoff From the Bedrock Area
The annual increment to ground-water storage may be esti-
mated, in part, by evaluation of stream runoff from the bedrock
area in the mountains. The evaluated runoff minus the con-
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sumptive use by irrigated crops and also logses from evaporation
and transpiration will give a residual amount of water that is
available for ground-water recharge,

Stream runoff of McAfee Creek in Fish Lake Valley has been
evaluated on the basis of the S-year staff record. From this, an
annual unit runoff of 175 acre-feet per square mile was deter-
mined.  For Chiatovich Creek an approximate agreement with
this unit runoff was obtained from the spot measurements made
in 1949, which were adjusted with due regard to seepage losg
along the alluvial fan, and to the fact that Novernber stream flow
on McAfee Creek approximated the average flow for the period
of record. A lesser agreement was obtained by similar treatment
of the spot measurements on Indian and Leidy Creeks, However,
it should be recognized that adequate data may warrant a revi-
sion of this unit runoff. When applied to the drainage area, the
unit runoff indicated an annual runof of 48,800 acre-feet (see
Table 8). The unit value obtained appears very low when com-
pared to other drainage areas along the east side of the Sierra
Nevada. General consideration of the several factors in Fish
Lake Valley suggests, however, that the unit runoff in the valley
would not be as large as that for basing on the east flank of the
Sierra Nevada for which information 18 available. It seems
reagsonable, though; that runoff during the period of record was
much below the long-time avera ge because of below-average pre-
cipitation during the same period.

TABLE &
Evalugted amiual runoff, in acre-feet, for restricted drainage basing
in Fish Lake Valley, Nevada and Californiat

B . Hyatuated
Drainage bagin Area of bagin annual rinoff
. (restricted®) {sepuare-pniles) {aore-fest)
Wildhorse Fiat . 21.5 8,760
Chiatovich Creek 38:8 5B20
Indian Creek - 13.9 2,430
Leldy Creek oo o 0 T 19:6 3,480
Bouth of Leidy Cresk - 7.5 1,510
Perry Aiken k.. 20.7 3,820
MoAfee Creek. 14.8 2,590
Furnace, Taber, and other Creeks.. ... - 23:8 4160
Cottonwood Crecl . 49.8 8730
Mountsin aren south of lat. 37°30° M. 298 53,480
Silver Peak Range, north of 1at: 377804 N 1057.9 20440
Total estimiated wnnusl runott (approximate)y o 00 48,800

TEvaluated yunofl (nit 15175 aere-Teet per dgiare mile, baged on analysis of avails
able gtream-Aow data prineipally from the 3-year beriod of stall readings, 1947
1949, for MeéAfes Creak,

The restrivted bazin designates that ares Tving upstream from the approsimite
bedrock-alluvial contact ‘or upstre 3 he-actual or aseunted points past which
all’ the evaluated runoll’ on MceAfs “histovieh, - Indixn; - and Leidy: Crecks flows,
Becausge of lack of runoff data; 1 icted area for the other drainaze basing ig
taken as the total precipitation the area of the 5,500~ to 7,000-foot zarne,
e frowa’ the contact of the bedrock and

SR A
ag this will approximate the a

T,
runoll unit of 175 avre-fect per square mills ig redused By B0 percent
Boinaccordance with discussion on page- 18

alluvial depo
AHvalua
for these arey
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The records for six stations in the region around Fish Lake
Valley indicate that precipitation for the period 1947 to 1949,
inclusive, has averaged about 50 percent of the normal for the
periods of record (see p. 11). Also, runoff during the two years
1947 and 1948 of the West Walker River and of the East and
West Forks of the Carson River has averaged about 64 percent
of the mean runoff for periods of record. Thus, the runoff in
McAfee Creek for the period 1947 to 1949, inclusive, may range
from B0 to 64 percent of the long-time mean. Using an average
of 57 percent, the unit runoff per square mile would be inecreased
from 175 to approximately 300 acre-feet and would indicate a
long-time mean annual runoff of about 86,000 acre-feet.

As was stated, the mean annual runoff minus that water utilized
for irrigated crops is the amount of water available for ground-
water recharge, and any evaporation and transpiration losses.
It is estimated that about 5,000 acres of land are irrigated with
an annual crop use of 2} acre-feet per acre. Thus, about 12,500
acre-feet of water are used annually for irrigation. This would
indicate that during the period of record the quantity of water
annually available for recharge, and any evaporation and trans-
piration losses, was about 36,000 acre-feet, and that for the
possible long-time mean about 73,500 acre-feet would be avail-
able. The losses by evaporation and transpiration depend largely
‘on the quantity of water passing onto the heavy soils below the
irrigated lands where the opportunity for recharge to the ground-
water reservoir is poor. In the absence of detailed information,
it is diffienlt to estimate the magnitude of these losses.

Secpage Loss From Streams

The amount of water being lost by seepage from streams can
be estimated by making measurements of discharge along the
stream at two or more points under relatively constant-flow con-
ditions, when losses by evaporation and transpiration are negli-
gible.

A geepage run was made on Chiatovich Creek, December 2,
1949. The flow as meagured by current meter, was 7.1 second-
feet at a point 4.7 miles upstream from the Bb-foot contracted
rectangular weir which had been installed late in 1949. The weir
is about 200 feet east of State Highway 3A. Discharge at the
weir was checked several times during the day and a constant
How of 6.01 second-feet was indicated for the period. Tempera-
tures were sufficiently low to make evaporation and transpiration
losses negligible between the two points. According to miscel-
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laneous measurements, the rate of flow prior to the discharge on
December 2 had been more or less maintained for about a month.
The loss indicated by the measurements probably is near a mini-
mum because during low-flow periods the stream isin a relatively
tight channel which results, in part, from silting that occurs after
a period of high runoff. Rate of loss undoubtedly is considerably
greater during heavy spring runoff as the wetted area of the
channel is much greater and additional stream turbulence tends
to scour the bed of the channel. These factors greatly favor an
increased rate of deep percolation in any stream channel during
periods of high runoff.

On Chiatovich Creek the measured loss was 1.1 second-feet in
a distance of 4.7 miles or an average rate of a little less than one-
quarter second-foot per mile. The measurements were made on
the intermediate slope of the alluvial fan. Near the head of the
fan the rate of loss ordinarily would be somewhat greater and on
the lower slope the rate of loss would be somewhat less. On this
basis, the measured rate of loss represents about an average for
the stream across the alluvial fan. Chiatovich Creek and its
principal tributary Middle Creek, flow across the alluvial fan a
distance of about 10 miles. - Applying a seepage loss rate of one-
quarter second-foot per mile, a loss of 21 second-feet is indicated
for Chiatovich Creek at the time of measurement. This method
could be extended to all the streams in the valley to obtain a mini-
mum value for the potential average annual recharge from
geepage across the alluvial apron.  Most of the discharge of
Leidy, McAfee, and Cottonwood Creeks is conducted across the
alluvial apron by pipes or lined ditches, which would greatly com-
plicate any estimate by this method and would require a great
deal of study to evaluate the net effect of the pipe lines on pround-
water recharpe.

Indian Creek was measured near the contact of the bedrock and
alluvial deposits 2.6 miles upstream from the MecNett Ranch on
December 2, 1949. At that time the discharge was 1.93 second-
feet and water was being spread over the land at the MeNett
Ranch. The water from Indian Creek is used largely for irviga-
tion at the McNett Ranch, but part of it sinks into the ground.
According to report, the creek almost never crosses the highway
about 3.5 miles downstream from the MeNett Ranch,

Recharge as g Percentage of Precipitation
The method of estimating average annual ground-water
recharge as a percentage of precipitation in the several effective
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zones in the mountains has been described in another report'.
The general characteristics of Fish Lake Valley suggest that
application of this method is reasonable. As the method is based
on an assumed long-time average annual precipitation, it should
yield a higher value than the estimate of eround-water discharge,
which is believed to reflect the substantially deficient precipita-
tion for the 3-year period 1947 to 1949, inclusive. According to
‘this method, the average annual recharge to ground water is
estimated to be about 54,000 acre-feet, as shown in Table 9. It
this actually is representative of long-time average recharge, it
affords an upper limit to the amount of ground water that may
be developed by wells. It should be recognized, however, that the
safe potential development of the ground-water regervoir in Fish
Lake Valley will be something less than the average annual
ground-water recharge and discharge, as development by wells ig
unlikely to be as efficient in the recovery of ground water as
phreatophyte transpiration and evaporation processes.

TABLE 9
Estimated average annual ground-water recharge, in acre-fest, as a percentage
of precipitation from drainage units in Fish Lake Valley, Nevada and

California.
5,500 o 7000~ 1o 7500 to Above Recharge
7,000-foot 7.500-foot - 8,500-Toot " 8,500-foot approxi-
Drainage basin zongt zone? #oned zonat mate
{restricted) (acro-feet)  (acre-feet) (mere-feet) — (acre-feet)  (acre-fest)
Wildhorse Fle 710 260 ang 2,010 3,930
Chiatovich C 170 140 1,020 8,640 9,970
Indian Crack 110 80 180 2,520 3,470
Laidy Creek 1290 180 600 4360 5,210
South of Leidy Creek: 50 4] 350 (3 1,120
Perry Alken Creell 70 130 CHGD 2,500 4,260
MeAfee Creek - 40 70 260 2,620 2,890
Furnace and other Creeks. 300 24990 1,420 2,010 8,720
Cottonwood Creek - 300 200 1,120 4,700 11,3240
Mountaing south of
BYRRON ML I §:11] 00 80 170 1,870
Silver Peak Range north of : ) L
Tk, 879807 M5 iiiomenomonns 820 1.060 2,950 1,180 5,870
Total (approximate) e §,100 2,000 10,1400 27,500 58,7040

iRecharge, 3 percent of total precipitation.

Recharege, 7 percent of total precipitation.

sRecharge, 15 percent of total precipitation.

ffrecharge, 25 percent of total precipitation,

50mn basis of precipitation reduction (see Table 5, footnote 2).

DISCHARGE
Water is withdrawn from the ground-water reservoir by wells
and springs, by transpiration of phreatophytes (water-loving
plants), by evaporation from goil and free-water gsurfaces, and
by discharge through the Gap at the north end of the valley. All
the discharge from wells, except that used for stock and domestic
purposes, is used to irrigate crops, and only the discharge from

Maxeyy G B, and Bakin, 7. B, Ground water In White River Valley, White
Pine, Nye, and Lincoln Counties, Nevada: State of Nevada, Office-of the State
Engineer, Water Resources Bull. 8, p. 40, 1949,
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the McNett flowing well; in sec.
area of  transpiration in qua
through the Gap is believed to

charge from gprings and the Mec
evaporation and transpiration

19, T, 1 8., R. 36 K., veaches the
ntity. - Ground-water discharge
be very minor.  Most of the dis-
Nett flowing well is dissipated by

and thus may be included in the

latter estimates. Thus, the average annual ground-water dis-
charge from Figh Lake Valley may be obtained by estimating
evaporation and transpiration losses and the amount of water
pumped by wells, with the exception of the McNett flowing well.

Transpiration and Bvaporation

Field reconnaissance during this investigation indicated dn area
of “about 48,600 acres from which water is discharged by
transpiration and evaporation processes.  The average annual
discharge from this ares has been estimated to be about 30,000
acre-feet, most of which is discharged inthe area northof T. 4 5,
{see Table 10},

TABLE 10

Estimated annusal discharge of ground water, in acre-feet; by transpiration and
evaporation in Fish Lake Valley, Nevada and California

: Aréa Diischarge
Vegetation typa {aores) {agresfest)
Ares noyth of T. 4 8+~
Habbit brush; greasewood, eto ZR,200 7,890
Moterate to low density: .
Depth to water, 10 to 40 feet, average about 20 feet,

Average rate of use, 0.3 foot per year.

Hall grass, rabblt brush, grasses, ste 13,800 18,860
Moderate tu optimum denﬁ'xty
Depth to water, 2 to 10 feel, average aboul b fesl)

Average Tate of uge, 1.0 foot per year.

Bare plava . 2,400 2400
Lt surfaee inte ruptx tlm capillary fringe all yéar.

Diepth to water, 0 to 5 e

Average rate of eVapora foot per yeuan

Reeds, rushes, dense mixned gre 200 4,000
Some free-waler surface.
Water table at or near land surface ail Year.
Average rate of use, 5.0 fest per

Avrea gouth of T 3 Be—

Babbit brush; greasewond, st 5; 200 15680

Maoderate to low: density.

Depth to-water, 10:to 40 feet, average about 25 feet,
Average-rate of uge, 0.3 Toot per year.

Total dlscharge by transpiration and evaporation
CAPDPIORIMATE ) | i e i i i i o ks e it e L e 20,000

The scope of this investigation precluded any detailed studies
of evapo-transpiration rates in Fish Lake Valley. Therefore,
etismates of the rates of evapo-transpiration are based on data
obtained from studies made in other parts of the West, especially
those made by Lee* and White® in the Great Basin. : These exti-

Lee, O M., Ancintensive sindy of the water resourees of wopart of Owens
Valley, California U, 8.Geol. Burvey Water-Supply Paper 204,135 pp. 1912
SWhite, W. N A method of estimating groundswater supplies based on dis-
charge of planty and evaporation from soll: U H Geol. Survey Water-Supply

Paper 6594, 105 pp. 1982,
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mates were adapted to the climatic and hydrologic conditions of
Fish Lake Valley and eompare favorably with the values of con-
sumptive use estimated by Piper, Robinson, and Park® for the
Harney Bagin, Oregon. ~ Congsideration was given to area of dis-
charge, and to type, density, and distribution of plants. Under
average conditions, the annual transpiration by plants is more
or-less tniform, but will decrease as the water supply becomes
inadequate. ~ Thus, to satisfy their water requirements during
extended dry periods, the plants utilize water that ordinarily
would be discharged by soil evaporation, and evaporation from
free ground-water surfaces, andy/or would draw from ground-
water storage insofar as possible.  Aceordingly, after: several
dry years the average water table might be lowered several feet
and the rate of evaporation from the seil would be reduced, as
would the area of free-water surfaces.  As of late 1949, this con-
dition is considered to be in effect because of the 3-year period
(1947-49) during which precipitation was about 50 percent of
the long-time normal.  Therefore, it is logical to assume that the
lonig<time average annual ground-water discharge in Fish Lake
Valley is substantially greater than the estimated 30,000 acre-feet
in 1949,

On the bases of the stream flow of the West Walker River and
of .the East and West Forks of the Carson River (flow during
1947 and- 1948, 64 percent of normal) and precipitation in the
region adjacent to Fish Lake Valley (50 percent of the long-time
normal) the ground-water discharge in 1949 may have been
between 50 and 64 percent of the long-time average annual dis-
charge. Using the mean of these two values, the average annual
discharge would be on-the order of magnitude of 50,000 acre-feet,

Wells

Withdrawal in 1949 from 17 -irrigation wells in Fish Lake
Valley is estimated at about 3,100 acre-feet (see Table 11). Of
this amount about 2,250 acre-feet was withdrawn north of T. 4 S.
The amount of water discharged by wells in 1949 probably about
equals the average annual use under existing conditions.

‘With the exception of the McNett flowing well, all the water
withdrawn is used for irrigation, stock, or domestic purposes, and
does not materially supply water to the area of transpiration and
evaporation. Thus, the estimated 2,800 acre-feet of ground water

“Piper, A. M., Robinson, T. W..and Park, C. ¥, Jr., Geology and gronnd-

water resources of the Harney Ba-.iu (1rovun U 8o Geol, Burvey Water-
Supply Paper 841,180 ppe, 1930,
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that was withdrawn by pumped wells in 1949 i not inecluded in
the amount discharged by evaporation and {ranspiration.

TABLE 11
Well namber; owner, reported rate of discharge, and fotal estimated withdrowal
of ground water for irvigation during 1949 in Fizh Lake Valley, Nevada

and Callfornia:
: Rate of .
dischargn Estimated
{gallons per discharge, 1948
Well No. Ciwnier minute Laore-fost)
18736-19A3 . o MeNett (Howinhg Well) iiiudnis 195 214
28/25-22A1 B L. Oor 200 198
28785 AR e L W L Cord 110 127
28785334 ok Cord 150 134
287353345 L Uord: 150 124
28/35~ BoLe Cord 200 108
28/85- B L Cord 130 ; 88
28/35 ook Cord 110 106
28/25 £, Folwick 250 5
38/35 Farkinzon 460 841
48/35 ar Double Mine Ranch. 100 3
SB35 Farria 540 150
a8/25 ar Double Nine Ranch. o 650 1268
38/88- ar Double Nine Banche. oo 18504 355
B/ LBV A evds 1400 < 475
58/ o Alexd 1,000 940
B8/ Seott 650 i
Total from pumped and fSowing wells (approximate) 8,100
Total from. pumped wells (approximate) 2,800
Bprings
The principal discharge from springs is that from Fish Lake

Spring and closely related springs extending northeast from Fish
Lake Spring for about 21 miles.” The average annual discharge
from this area is believed to be about 4,000 acre-feet, or approxi-
mately 54 second-feet.  Fish Lake Spring was estimated to be
discharging 8 second-feet on December 1, 1949, on the basis of
measurements of all the distributary channels about half a mile
downstream from the main pool. Additional discharge from the
spring area at the Old MeNett Raneh, near the northeast corner
of sec. 19, T.-1 8., B. 86 E., may averapge sbout 700 acre-feet g
vear. Thus; a total of about 4,700 acre-feet of water ig discharged
annually from the two spring areas into the area of transpira-
tion and evaporation, Asg sueh; it is included in the estimate of
discharge by transpiration and evaporation. According to report,
several temporary springs of moderate discharge oceur south-
west of the spring area at the Old McNett Ranch. The flow of
these springs is reported to be greater than the main spring at
Old MecNett Ranch, but the discharge occurs only during the
apring of the vear.

These springs may act as local overflow outlets when the water
table is raised above a certain level.  The rate and duration of
discharge from such springs depends upon the amount of recharge




26 Ground Water in Fish Lake Valley

in excess of that required to fill the ground-water reservoir to a
certain level. This would tend to limit, in part, an estimate of
the discharge from the ground-water reservoir based upon trans-
piration and evaporation. The discharge of such springs is
believed to come at the time of excess surface runofl, and probably
results in mixing of the water from the two sources. Thus, to
determine the quantity discharged would be difficult.  Whatever
the amount of this possible “rejected” recharge, it could be sal-
vaged under moderate to full development of the ground-water
reservoir by lowering the water table to a point below the outlet
level of the temporary springs.

The several springs in the Gap have a small aggregate dis-
charge. The source of the water of these springs probably is
related to faulting and localized recharge in the vicinity of the
Gap. Sand Spring issues from near the contact of the bedrock
and alluvial deposits in the northwestern part of the valley (SEZ,
T.1N., R. 34 E.). The spring area was partly developed many
years ago. The water is spread over several acres but the princi-
pal use apparently is to water stock. When visited November
28, 1949, the discharge was 10 to 15 gallons per minute.

POTENTIAL DEVELOFPMENT

In this preliminary report, the amount of ground water that
may be available for potential development can be based most
reasonably upon the amount of water that was discharged from
the ground-water reservoir in 1949—that is, upon the natural
losses by transpiration from phreatophytes and by evaporation
from wsoil and free-water surfaces. As the estimated ground-
water discharge is based upon conditions during an extended “‘dry
period,” the estimate is considered to be conservative. It is
recognized that under conditions of average precipitation for a
long-time period, ground-water recharge and discharge would be
balanced at a higher annual amount than the 1949 estimate of
ground-water discharge. Rather than making an estimate, with-
out reasonable hasig, of the amount of ground water that may be
developed under long-time average discharge conditions, it
appears more reasonable to base an estimate of potential develop-
ment upon the 1949 discharge estimate, and subsequently to
reevaluate that figure upon an annual inventory of pumpage and
an analysis of water-level fluctuations.

Accordingly, in this report the estimate for potential ground-
water development by wells is based upon the estimate of ground-
water discharge under existing conditions.
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Not all the natural losses from the groundewater reservoir can
be recovered by withdrawals from wells. A relatively hich
recovery-can beé obtained by the strategic loeation of wells along
the west side of the area of transpiration. Such wells would
intercept a large fraction of the underflow from the prinecipal
source of recharge, precipitation in the White Mountains.
Included in the estimated annual discharge, about 30,000 acre-
feet from the valley, iz about 5,000 acre-feet discharged from
Fish Lake and related springs and the springs and flowing well
at the Old McNett Ranch; but not the discharge from pumped

wells. Of the remaining 25,000
ment by wells of 15,000 to 20,00
ble under present conditions. Av
to indicate the specific amount
development by wells in differer
much the greater part of the est
can be obtained in the area nor
15,000 to 20,000 acre-feet is base

acre-feet; an additional develop-

0 acre-feet per year seems possi-

ailable information is inadequate

s of ground water available for

t parts of the valley.  However,

imated 15,000 to 20,000 acre-feet
th of T. 4 8. As the estimated

d upon the estimate of discharge

in 1948, it ‘may be assumed that this amount could be evaluated
upward in accordance with the method uged in evaluating long-
time average runoff.  On this basis, the Jong-time average for
potential development would be 26,000 to 85,000 acre-feet.

The average annual discharge of Fish Lake and other related
springs of the system cannot be materially increased by pumping,
although' redistribution -of the total annual discharege could be
made by pumping part of the year. Pumping water in excess of
the average natural discharge would result in a below-average
discharge during the nonpumping season. For the full year
there would be little if any more water discharged by pumping
than by the natural regimen of the spring. With continuous
pumping it is. not likely that a significant increase in average
annual discharge could be maintained, as discharge of the spring
system over ‘g long period must be balanced by recharge. It
would, however, tend to reduce seepage losses in the spring area
by diverting water to the principal spring orifice.

ARTIFICIAL RECHARGE ~
Avtificial recharge or the practice of spreading water into arti-
ficial basins to induce maximum infiltration to the ground-water
reservoir has been practiced successfully in many areas. There
are favorable areas for artificial recharge in the higher parts of
the alluvial fans in Fish Lake Valley. It ig believed that rela-
tively high rates of infiltration can be obtained with proper con-
struction of spreading aveas and control of applied water.
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An example of artificial recharge was observed at the Oasis
Ranch, Here, part of the discharge of Cottonwood Creek is
diverted to a reservoir adjacent to the road turnoff toward Big
Pine. When visited December 1, 1949, about 2 second-feet were
entering the reservoir and there was no surface discharge from
it, indicating that all the inflow was seeping underground. The
reservoir was about 250 feet square but the water surface covered
only a fraction of the reservoir area. The effect of this recharge
to ground water was indicated by depth-to-water measurements
in two wells, about 1,000 and 2,000 feet north of the reservoir.
The depth to water in the well nearest the reservoir was about
19 feet below land surface, and that of the other well about 38
feet. The land surface slopes to the north about 10 feet in 1,000
feet, thus indicating a water-table gradient of about 30 feet in
1,000 feet. It would appear, therefore, that this artificial recharge
developed a ground-water mound generally extending northward
from the reservoir.

Artificial recharge on a large scale would be Impractlcai in
Fish Lake Valley until there was a relatively heavy annual draft
on the ground-water reservoir, Such draft would lower the water
table sufficiently to permit accommodation of the supplemental
recharge.  The amount of water available for artificial recharge
would be limited to runoff subject, in part, to existing vested or
permitted surface-water rights.

CHEMICAL QUALITY
Samples of water collected during the current study from two
springs and six wells have been analyzed in the Salt Lake City
labératory of the U. 8. Geological Survey, Quality of Water
Branch. The results are given in Table 12
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TABLE 12—Continued

Tab. Wow k Treseription

3902, 18/86-19A%. NE} sec. 18, T.°1'E, ®. 86 'H. Owner, McNett, old -vanch.
Drilled, diasmeter 8 inches, measured depth 268 feet (reported 488 feet).
Flow 195 gallons per minute, Nov. 28, 1949,

8906 18736-19A1,  NEZ see. 19, T, 1. 8., R. 86 E. Owner, McNett, old ranchy
%})ringgdg(%éfe@t north of coltonwoods, Flow 250 gallons per minute,
ov. 29, . ;

8908 23/36*2531. SWaosee 25, T, 208, R..86 H Fish Lake Spring Flow 8
second-feot, WNov. 50, 1848, :

8903:...28/85-28A1. NE& soes 88, T 2 8, R85 B, Owner, B, L. Cord. .Drilled,
diameter 12 inches, depth 120 feet.” Depth to water 68.67 faet helow top
of casing, Nov. 30, 1949, Pumping rate 200 gallong per mintite.

8907 28/85-33A2, WHEY sec. 33, T. 2 8, R. 35 K. Owner, B. 1. Cord, Drilled,
dimmeter 12 inches, depth 122 feet. “Depth to water 4458 feet below
top of caging, Nov. 30, 1949, Pumping rate 110 gallons per mifints,

5008, 28/35-8482, NW sec, 34,72 8, R. 35 E. Owner, B L, Cord, Drilled,
dlameter 13 inches, depth’ 100 fest. Depth to water 18.92 feet below
top of casing, Nov. 30, 1949, Pumping rate 1106 gallons per o minute.

9809 - 98/8584A1, - NEL sec, 84,70, 2 8, B, 85 K Owner, B L. Cord., Drilled,
disumieter 12 inches, depth 50 feet.. Depth to water 10.50 feet helow
top of caging, Nov. 20, 1848, Pumping rate 248 gallons per minute:

4904 88/25296A0. NEY sec. 26, T. 38, Ro35 B Owner, Bar Double Nire
Ranch, - Drilled, diameter 16 inches, depth 125 feet Dépth to waler
reported 15 Teet below. land surface . Pumping rate 650 gallong per
mirate

The T, 8. Public Health Service has set the following recom-
mended limits on eertain chemical constituents commonly found

in drinking water used on interstate carriers: 0.8 part per mil-

lion for ironm and manganese, 125 parts per million for mag-

nesium, 250 parts per million each for sulfate and chloride, 1.5

parts per million for fluoride, and 1,000 parts per million for dis-

solved solids. On this basis, the water from all sampling points

in Fish Lake Valley is satisfactory with the exception of that
from the McNett flowing well. Water from this well has a high
fluoride content and if used continuously would have a harmful
effect on teeth of young children. It is possible too that a rela-
tively high fluoride content would have been found in the water
from the spring on the Old McNett Ranch if that water had been
analyzed. However, it should be less than that of the nearby
well. The waters analyzed were moderately to very hard, which
would have a bearing on their use for domestic purposes,

Magistad and Christiansen® have given tentative standards for
irrigation waters, but they indicate that consideration should be
given to the characteristics of the type of soil and the soil solu-
tion in evaluating the effect of a given chemical composition of
water on a given soil,

“Magistad, 0.°C., and Christiansen, J. 1, Saline solls, thelr nature and man-
agement: U, 8. Dept, Agr. Clre 707, pp, 88, 1944,
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Standards for Irrigation Waters
— A BALT CONTENT oy
Clondyustance Total S
(K % 108 a8 Total e neres Bodium Boron
‘Water class Zmroon (popim.y fcmt {tons) {percent)? {ppimd
Clasg 1000l 100 700 1 80 0.5
Class 94 700200 12 60-75 0.5~2.0
Clags 38, : 2000 3 95 2.0

To compars diredtly with conductance #@g shown in actual ananlyvses multiply con=
ductance shown in this table by 10,

FThe pereentape of sodiumis ealoulated from-the analytical vesults expressed-in
milligrans egulvalents,  "The vesulls are uotmuuﬁ by dividing the purts per million of
sodium; potasshum, calelumy and magnesium by 28,29, 20, and 12 respectively: then
100 times the milllgvam squivalents of sodlum is (iwiiied by the sum of milieram
equivalents of -godium, potassinm, caleiny, and magnesium, = In milligram equivas

100 Na

Nao B Oa =k Mg
Fxeellent o good, sultable for most p
#Good to injurious; probably harmful t

ndurious to unsatisfactory, probably
to -all but the poost tolerant. I 8 water
duectance, salt content, percentage of 80d
as unsultable under most conditions, - Sh
the value for salt content in ench ¢lass g

On the basis of the analyses
appear to be satisfactory for ivy
standards for irrigation water
The water from the McNett flow

sipereentage of sodiun

lents,

lanty under most conditions
the most gensitive crops
harmfel to most crops and unsatisfactory

falls in Class 8 on any basis, L e, cone
iy, or boron content; it should be classed
would - the salls present belavpely sullates;
nobe raised 50 percent.
in Table 12, the waters sampled
gation use according to the above

with the following exceptions:
ing well ig in Class 2 when classi-
fied sccording to specific conductance, salt content, and boron, and
in Class 2 when classified according to percent sodium. The water
from Fish Lake Spring is in Class 1 for all constituents analyzed
except percent sodium for which it igin Class 2.

- The other well-water analyses suggest that water suitable for
irvigation can in general be obtained in the lower part of the
alluvial apron in Tps. 1 to 3 8., R. 35 E.

The chemiecal character of the water from the McNett flowing
well suggests that the water iz supplied, at least in part, from
sources related to veleanic activity. Water from such sources
commonly is relatively high in chloride, fluoride, and boron, com-
pared to vormal ground water. The lower, but still relatively
high, chloride content indicated by the partial analysis for the
spring on the Old McNett Ranch suggests that it may represent
a mixing of water similar to that of the McNetl flowing well with
shallow ground water of considerably lower dissolved solids.

SUMMARY ;

The results of the preliminary study of ground-water resources
in Fish Lake Valley suggest that under present conditions 15,000
t0.20,000 gere-feet of water per year can be withdrawn by wells
in addition to the amount pumped in 1949. This is based upon

the estimated annual ground-wa
after a 8-year period of substant

"“White, D. B, oral communication.

ter discharge of 30,000 acre-fest
ially deficient precipitation. The
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estimate is believed to be eonservative for long-time average con-
ditions of recharge to and discharge from the ground-water
reservoir. Revision of the preliminary estimate can be made
best upon a quantitative basis using an inventory of annual pump-
age and analysis of water-level fluctuations. However, it is
believed that, excluding spring discharge, the long-time average
annual amount of ground water available to wells is on the order
of magnitude of 30,000 acre-feet under natural conditions of
recharge. The collection of pertinent data upon which to base a
possible revision of the preliminary estimate is & part of the
future study. ‘

The estimate of 15,000 to 20,000 acre-feet per year for potential
development by wells is in addition to the discharge from Fish
Lake and related springs, from the springs and flowing well at
the Old McNett Ranch, and from wells that were pumped in 1949.
The discharge from Fish Lake and related springs and from the
springs and flowing well at the Old McNett Ranch was estimated
to be about 5,000 acre-feet in 1949, and the discharge from the
pumped wells in the valley was estimated to be 2,800 acre-feet
in 1949.

Although the relative amounts of ground water gvailable in the
different parts of the valley cannot be evaluated at the present
time because of insufficient information, the greater part of the
ground water estimated to be potentially available to wells under
present conditions can be obtained north of T. 4 5.

Artificial recharge with excess surface water should be practi-
cal by spreading water on the most permeable parts of the
alluvial apron. However, this would be of little value until with-
drawals by pumping was sufficient to lower the water level in
the ground-water reservoir to a point where supplemental
recharge could be accommodated.

The most favorable area for effective recovery of ground water
by wells is on the lower slopes along the west side of the valley—
~generally in the eastern part of R. 85 E, between the mid-part of

T.1 8. and T. 4 8. This area is between the principal area of
recharge in the White Mountains and the principal area of dis-
charge in the valley lowland. = As such, it is favorably situated to
intercept a large part of the annual recharge under full develop-
ment by strategic spacing of wells and control of withdrawals.

On the basis of chemical analyses of ground water, the quality
may be generally satisfactory beneath the lower parts of the
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alluvial apron from the mid-part of T. 1 8. to T. 8 8., inclusive.
Ground water of relatively poor quality may be encountered in
the vieinity ‘of the Old MeNett Ranch in the western part of T.1
8., R. 36 E., and possibly in other parts of the valley lowland
adjacent to the playa.
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RECONNAISSANCE LAND CLASSIFICATION OF FISH LAKE
VALLEY, ESMERALDA COUNTY, NEVADA

By Howarp (3. Masox*

INTRODUCTION

Fish Lake Valley is located in the western part of Esmeralda
County about 50 airline miles west of Goldfield. It ig reached by
Nevada State Highway 3A, which runs south to the valley from
Nevada U. S. 6 from a point 7 miles west of Coaldale Junction.
There is a post office, Dyer, but no town or village in the valley.

The altitude of the valley floor is approximately 5,000 feet.
From the limited climatic data available for the area, growing
geason temperatures appear to be about the same as at Reno and
Yerington and a little lower than at Fallon. There are no records
of the frost-free period for the valley floor, but it is unlikely that
there is any significant difference between climatic conditions in
Fish Lake Valley and the large agricultural valleys in western
Nevada. :

Fish Lake Valley is a portion of a larger enclosed basin which
over relatively recent geological time has had a number of periods
of inundation and dessication. The potential agricultural soils
covered by this survey are a product of erosion of the White
Mountains, possibly with some modification. The surface of the
lowest part of the valley is almost flat and made up mainly of
lake sediments with some slight deposition of material carried by
winds, “To the west of the valley floor there is & plain of recent
alluvial material, sloping upward rather gently at first but more
steeply toward the west side of the valley. There also appears
to be some remnants of an old erosion surface along the junction
of the alluvial plain with the valley floor. All of the potential
agricultural lands recognized by this survey are located on this
alluvial plain. The land classification is based primarily on soil
texture and profile, plus consideration of surface relief and drain-
age conditions.

The major proportion of the alluvial material constituting the
soils is rather coarse. Wind and stream evosion, and possibly
considerable reworking of the material during periods of inunda-
tion, has transported most of the limited portion of finer particles
well down toward the valley floor and over it to some extent.

ixgricultural -economist, University of Nevada  Agrienlfural Experiment
Btation.
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Along the margin of the valley floor where the relatively imper-
meable lake sediments are overlaid with a thin mantle of alluvial
sand and silt there results in a strip of varying width, depending
upon the slope; of land which has restricted drainage and an
accumulation of alkall on the surface,

LAND ULASSIFICATION

The valley was covered by a reconnalssance-type survey in
which the lands on the valley floor within the avea of coneeivably
feasible development by pumping from ground water were classi-
fied. - In conformance with prévious gimilar surveys by the
Nevada Agricultural Experiment Station in cooperation with the
office of the State Engineer the land was separated into three
classes (See PL 2). Soil texture and profile, topography, pres-
ent and future drainage conditions; and the presence or absence
of harmful mineral salts were the major factors determining land
class, as follows:

Class I land is considered suitable for immediate development.

Class 11 land is doubtful present agricultural value.

Clags IIT land is considered definitely unsuitable for develop-
ment.

The lower limit of the area of Class I land was drawn on a con-
tour where it is believed from observation and existing develop-
ment that some difficulty would begin to result from a restricted
root zone and deficient drainage and salt removal, because of the
shallow depth to the impermeable or water-logged and alkaline
underlying basin sediments. The upper limit of the area of Class
I land wag established -arbitrarily along a line where the finer
soil graded into material considered too coarse for satisfactory
use Tor general farm crops.  No measurement was made of the
proportion of finer soil particles (very fine sand, silt, possibly
traces of clay) which determined the lower limit of Class I land

but it iz estimated to be about 1
The Class 11 land on the one

land adjoining the lower limit of
other, it includes a broad expa

soils lying above the Class Ilan
Class I1 land may be susceptible
tares subject to possible economi
utilization ‘of the higher lying,
very doubtful,

Clasg 11T land mapped include

insecs. 9and 10, T. 2 5, R. 8

5 percent of the 5-fool profile.

hand ineludes a narrow belt of
the area of Class Iland. On the
nse of generally coarse-textured
L. Bome parts of the lower lying
to development as irrigated pas-
¢ limits of such uge. The feasible
coarse-textured portions seems

es an area of sand dunes located
5 E., the valley bottom, and the
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upper portion of the alluvial slope into the valley. The valley
bottom soils are higher alkaline and appear to be entirely imprac-
ticable of reclamation. The higher slopes have coarse, shallow,
and stony soils and rough topography.

As can be seen by reference to the land classification map (PL
2), the occurrence of Class I lands is limited almost entirely to
Tps. 1 and 2 8. In this portion there appears to be an ample
quantity of this grade of land to accommodate full use of all poten-
tial recoverable ground water. In the southern part of the valley,
mostly in T. 3 S., there is very little undeveloped Class I land
available for future reclamation. '

Of approximately 8,500 acres of Class I delimited on Plate 2,
fiot less than 3,500 acres are now privately owned by the estab-
lished ranches. Approximately 14,500 acres of Class II land are
shown on the map, and a considerable part of this acreage is also
in private ownership. About 1,500 acres of the Class II'land is
located in the alkali-drainage problem area, some of which may
prove feasible of reclamation, and the balance is considered mar-
ginal because of its coarse texture. No definite outside boundary
was set for the Class 11T land so no acreage figure for it is given.

In interpretation of the classification map the limitation of
reconnaissance methods should be fully récognized. ~Alluvial soilg
in the lower part of an enclosed basin are likely to be quite vari-
able in character and distribution. It seems quite certain that
guch is the case in this instance. It is highly probable that an
intensive survey would disclose much greater irregularity of the
boundaries between Class I and Class II, and probably some inclu-
sion of small areas of Clags II within larger areas of Class L.
Such irregularities are particularly indicated along the border
between the lower limit of Class I and the valley floor.

ECONOMIC CONDITIONS AFFECTING DEVELOPMENT

No apecial study was made of economic -conditions favorable
or unfavorable to agricultural development in Fish Lake Valley,
but casual observation gives a somewhat unfavorable impression.
The valley has no special climatic advantage over other nearby
intermountain irrigated valleys. It'may have above average dis-
advantage in production of specialty crops in the combination of
high-wind movement and light soils subject fo excessive wind
erosion. The soils are also of a character to make the efficient
distribution and application of irrigation water quite expensive.
Field crop adaptation may be limited largely to alfalfa, potatoes;
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and irrigated pastures. The susceptibility to wind erosion of the
predomitiantly light-textured soils suggests a minimum use of
grain or intertilled crops in rotation with alfalfa or other erosion
resistant ground cover. The valley has but a slight advantage
over other areas capable of producing similar crops in the cost of
transportation to the Los Angeles market, and a relative disad-
vantage in reaching other markets. The potential producing
~area is probably too small to support a stable local agricultural
economy and a satisfactory social environment.

There is very little evidence of a sound local basis for a pros-
perous community. - It probably was prosperous when Tonopah
and Goldfield were booming, and during World War II, but now
it seems to be running largely on imported capital.

It appears that this would always be a high-cost operation,
including the high cost of maintaining the fertility of light-
textured soils in an arid climate, with nothing in sight as a poten-
tial high value commodity to be produced.
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