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FOREWORD

This report is the thirteenth in the series of Nevada Water
Resources Bulleting prepared by the U. 8. Géologieal Survey in
cooperation with the office of State Engineer.

Buena Vista Valley is a typical Neévada valley which has a
limited water supply in relation to arable lands. The véport indi-
cates an average annual recharge of about 10,000 acrefeel per
year which will be sufficient to drrigate approximately 3,000 acres
of land. Continued work such zs the measuring of wells, pumping
tests and inventories of ground-water withdrawals will be carried
on-as the valley develops agriculturally so that at a later date
a-anore detailed analysis can be made as to the average annual
recharpe to the valley.

In general, the cooperative ground-water program consists of
individual studies of the various ground-water basins throughout
the State, thug enabling us to ascertain the approximate amount
of ground water that can be developed; a continuing follow-up
study of these basing as ground water is developed, and the main-
tenance of a state-wide network of observation wells,

At the present time studies are being made in ten valleys here-
tofore unreported upon. In addition, due fo the very rapid devel-
opment within the Las Vegas Basin, a ground-water study is now
being made which will supplement the study reported in Builletin
No. 5.

The future development of Nevada will depend to g large extent
upon being able to Tully utilize and protect our renewable ground:
water resources, The necessity of continuing this cooperative pro-
gram with the U. 8.:Geological Survey must not be minimized.

State Ewngincer.

April 28, 1955
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ABSTRACT

Buena Vista Valley, in west-central Nevada, is a typical inter-
montane basin of the Great Basin section of the Basin and Range
provinee. It is bounded on the west by the northern echelon of the
Humboldt Range and on the east by the lower lying East and Still-
water Ranges. Most of the 800 square miles within its borders
draing to a playa at the south end of the valley,

The bordering mountaing are ¢
sedimentary and voleanic rocks

omposed of great thicknesses of
of “Paleozoie and Triassic age

which have been strongly deformed. These are intruded by Upper

Jurassic{(?) plutonic rocks. Tert
long period of érosion, eap the

inry lava flows, erupted after a
Ider vocks. Larece-scale normal

faulting contemporaneous with and later than this vuleanism is
responsible for the present-day relief. Sediments of Tertiary and
Quaternary (Pleistocene) age compose the valley fill.

In the consolidated rocks of the mountains ground water com-
monly oceurs in joints and along bedding-plane fractures and
fault zones. Therefore it seems probable that only small quantities
of water can be developed from these rocks. The best prospects
for obtaining large supplies of water lie in the sand and gravel
aguifers underlying the alluvial apron, for although the lake and
playa deposits in the central part of the valley may contain the
greater part of the total ground-water supply they are ordinarily
80 fine grained that it is impractical to develop water from them
at reasonably large vates. ~

Precipitation on the drainage basin is the source of recharge
to the ground-water reservoir, The averase recharge is estimated
to be about 10,000 acre-feet per vear and appears to be in balance
with the average annual discharge. Most of the discharge is by
evapotranspiration, the average annual discharge by springs and
wells being ouly about 200 acre-feet each.

Most of the samples of water £
as excellent to good for iyrigatio
excellent for domestie use. Howe
ing about 12,000 parts per million

1at 'were analyzed were classified
n and, except for being hard, ag
ver, a sample of water contain-

of dissolved solids wag eollected
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Figure 1.—Map of Nevada showing areas govered by other ground-
water reports and by the present report.
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from one well. Ground walter satisfactory for irrigation and
domestic use underlies 'much of the alluvial apron fronting the
bordering mountains.
The potential agricultural lands are mostly on the lower slopes
of the large alluvial fans and almost entirely on the west side of
" the valley. About 4,500 acres of Class 1 land are considered suit-
able: for agrieultural development by usge of irrigation wells, An
additional 5,000 acres of Class IT land are eapable of reclamation
but the water supply is probably too limited for extensive devel-
opment of this land.

INTRODUCTION
Purpoge and Scope of the Investigation

This investigation of the geology and ground-watler resources
of Buena Vista Valley is part of the state-wide program under the
direction of the U, 5. Geological Survey in cooperation with the
State Engineer of Nevada for evaluating the ground-water
resources of the State. The U. 8. Gedlogieal SBurvey is representsd
in the joint program by 0. J. Loeltz, District Engineer for the
Ground - Water Branch in Nevada; and the State, by Hugh A,
Shamberger, State Engineer.

The geologic portion of the report deseribes the general peologic
features and discusses the water-bearing properties of the rocks.
The ground-water portion includes a discussion of the oecurrence
and movement of ground water and gives estimates of average
annual vecharge and discharge. Tt includes also g brief discuszion
of the suitability of ‘water for irrigation on the basis of chemical
analysis of representative samples. Tables at the end of the report
list data pertinent to selected wells and springs in the valley.

Field work was done in the fall of 1947 by D. A. Phoenix,
geologist. Additional field work was done in later years by T, W.
Robinson, engineer, and by O. J. Loeltz, who wrote the bulk of
the report. Field work was completed in September 1952,

Geographical Sketeh
Buena Vista Valley is in Pershing County, in west-central
Nevada. {(See fig. 1.} The maximum length between its drainage
boundaries is about 55 miles and the maximum width about 22
miles. Ity area is about 800 sguare miles. It is bounded on the
west by the Humboldt Range and on the east by the connected
East and Stillwater Ranges. Low-lying spurs of these ranges form
the north and south boundaries.
State Highway 50, a gravel-surfaced road along the west side
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of the northern half of the valley, joins U, 8. Highway 40 at two
points. One junction near Oreana, in the valley of the Humboldt
River, is reached by crossing the Humboldt Range via a pass at
the upper end of Spring Valley, and the other junction, near Mill

City about 30 miles farther up the Humboldt River, is reached by

passing through a small canyon in the foothills at the north end
of the valley. The Southern Pacific Railroad offers shipping facili-
ties at both junction points. There are few other surfaced roads
in the valley, although there is an extensive network of fair-
weather roads and trails. :

There are no towns in the valley. The center of habitation is
the once-thriving mining camp of Unionville in Big Canyon on the
east flank of the Humboldt Range. The county seat is Lovelock, a
thriving community in the valley of the Humboldt River about 12
miles south of Oreana, or about 37 miles by highway from Union-
ville.

The raising of livestock is the principal means of livelihood.
Considerable hay is raised by irrigating fields and meadows with
water diverted from streams heading in the Humboldt Range.
Irrigation by pumping ground water has been significant for only
a few years. Mining is but a minor activity.

Historiesl Bketch

The early settlers of Buena Vista Valley were miners drawn
to the area by the discovery of rich mineral deposits. Silver, gold,
lead, antimony, and quicksilver were mined in the Humboldt
Range. Much of the gold in Big, Cottonwood, Spring, and Ameri-
can Canyons, which drain the east flank of the Humboldt Range,
was recovered by placer mining. Unionville, in Big Canyon, was
founded in 1861, It was the center of activity and until 1873
was the county seat of Humboldt County. The population of the
town in its best days was variously estimated at 600 to 1,500
(Thompson and West, 1881). The early residents of Lovelock
" report that between the years 1884 and 1895 there were almost
3,000 Chinese engaged in placer mining in the canyons (Vander-
burg, 1986).

Because of the then long distance to the railroad and outside
communities, the demand for local foodstuffs was great. Conse-
quently, orchards and gardens were planted in Big Canyon, and
hay, grain, and livestock were raised in the valley. Although local
farms undoubtedly furnished much of the perishable food, it is
doubtful if the population was entirvely independent of outside
produce.
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Today, only a few of the original adobe buildings of Unionville
 remain and the Chinese population has disappeared.

Numbering System for Wells and Springs

The number assigned to a well or spring in this report both
identifies and locates the well or spring. The number 18 based on
the Bureau of Land Management system of land division. A typi-
cal number consists of three units. The first is the township
number north of the Mount Diablo base. The second unit, sepa-
rated from the first by a slant, is the range number east of the
Mount Diablo meridian. The third unit, separated by a dash, is
the section number. This is followed by an uppercase letter to
denote the guarter section in which the well or spring is located:
The letters A, B, €, and D dedignate, respectively, the northeast,
northwest, southwest, and southeast ‘quarter sections, Finally,
the consecutive numbers beginning with 1 show the order in
which the well or spring was recorded in the quarter section. For
example, the number 80/35-32D2 designates the second well
recorded in the SE1/ sec. 32, T. 30 N., R. 35 E., Mount Diablo
base and meridian, .

On plate 1 only that part of the number designating the quarter
section and the order in which the well or spring wag recorded
in the quarter section is shown. The section number can be ascer-
tained from the corresponding section numberin T. 26 N, B. 83 E.
Township and range numbers are shown on the edges of the plate.

CULIMATE
The climate of Buena Vista Valley ig arid to semiarid. Precipi-
tation on the valley floor probably averages aboul 6 inches annu-
allv. However, in the bordering mountains, especially on the
higher slopes, precipitation is much greater, and near the highest
peaks it may exceed 15 inches. Most of the precipitation in the

mountaing oceurs as snow duriy
sionally considerable precipitati
in the spring or fall.

A elimatologieal station was m
to 1847 doring which time pre
were recorded at an airfield k
SWL, see. 27, T- 26 N, R. 34 E
1547 when the girfield was deact

Table 1 (p. 12} containg the av
station, as compiled by the U. 8.

During the T-year peviod of

o the winter months, but oeca-
n 1s received from heavy rains

intained in the valley from 1540
ipitation and temperature data
own as Humboldl Field in the
. The station was abandoned in
ivated.

silable precipitation data for this
Weather Bureau.

record, the annual precipitation
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averaged 8.06 inches, However,
narily 18 much too short to vel

s of Buena Vista Valley

13

& T-year period of record ordi-
iably indicate average climatic

conditions. In order to ascertain what the long-term record might

be, it-is necessary to make use o
the valley, The elimatological sta
R. 43 E., appears most suitable £
of the Humbeldt River about 5 m
Highway 50, which leaves the n
joing U, 8. Highway 40. Tts altitu

fa climatologieal station outside
tion at Imlay, insec. 9, 7. 32 N,

v this purpose. Tt is in the valley
les west of the point where State

orth end of Buena Vista Valley,

de of 4,209 feet compares favor-

ably with the altitude of the lower parts of Buena Vista Valley.
Although the climate at this station is undoubtedly influenced
somewhat by the Humboldt Range, it should nevertheless give
an indication of the climate at comparable altitudes in Buena
Vista Valley. Table 2 lists the normal monthly precipitation at
Imlay based on 79 years of record through 1951.

TABLE 2
Normal monthly and aunual precipitation st Imlay, Pershing County, Nevads,
fromi records of U, 8. Weather Bureau

(Altitude 4,209 feet; 79 vears of record ythmugk 1951

Norial Normal Normal Mormal
(neches) - (percentage) {inohes) - (percentage)

118 i1
118

Month Month

July s
Angust oo
Beptember
Oetobier
Novéember
December
Annual

11i

The average annual precipitatic
79-year period of record ig con
of 8.06 inches for the Humbol

n of 557 inches at Imiay for the
siderably less than the average
dt’ Field station for the years

1940-1946. Although precipitation data at Imlay for the years
1940-1946 is incomplete, it appears that the averape annual pre-
cipitation for the 7-year period was about 7.3 inches, or 1.7 inches
greater than the 79-year normal. It seems reasonable to assume,
therefore, that the average annual precipitation at Humboldt
Field station is probably between 6 and 77 inches and that this
rate of precipitation approximates the average annual precipita-
tion in the lower lying parts of Buena Vista Valley.

Table 3 lists the available data regarding killinge f:t'assts at the
Humboldt Field station.
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TAELE 3
Killing frosts at Humboldt Field station, Pershing County, Nevada, 1041-1047,
from vecords of T, B. Weather Bureau

(Altitude 4,180 feet; location, BWL sec. 27, 1. 26 N.,, B, 34-B.)

Voar T.ast inspring Fivatin fall
1941 June: 26 September 12
1942 Jure 15% August 18*
19438 Jurie 4% Ootober 12%
1944 Muy 25% Haptember 15%
1845 June. 15% September 185
1948 May 31% September 17*

1947 May 11 September 19

®NG frost veported; last date in spring and fivst in fall are thoge having A tem-
perature ‘of 32°F or lower. g

According to the data in the table the average growing season
for the T-year period of record is 103 days. However, the actual
growing season is probably a week or two more than the record
indicates, inasmuch as frosts often were not reported, thus mak-
ing it necessary to assume that a killing frost occurred on the
last day in the spring and the first day in the fall that a tempera-
ture reading of 32°F or below was observed. At Imlay, the average
growing season for the same 7-year period based on a somewhat
incomplete record is about 132 days, and based on 23 years of
record prior to 1940 is about 125 days. It seems probable; there-
fore, that the average growing season in Buena Vista Valley is
between 105 and 115 days.

Based on 86 years of record through 1951 the mean annual
temperature at Imlay is about 50°F; the average January tem-
perature is 27.6°F; and the average July temperature, T4.8°F.
Temperature extremes range from —35° to 110°F. Similar data
are not available for Buena Vista Valley. However, it is believed
that during the colder months the temperatures in the lower parts
of Buena Vista Valley generally are somewhat lower than the
temperatures at Imlay and that during the summer months the
temperatures are comparable.

PHYSIOGRAPHY AND DRAINAGE

Buena Vista Valley lies in the Great Basin section of the Basin
and Range province, which is characterized by a series of north-
erly trending mountain ranges and intermontane valleys filled
with detrital material from the adjacent mountains.

The valley is a typical intermontane basin. The sinuous trend
of the bordering mountains causes the north-trending axis of the
valley to resemble an elongated “S”. An alluvial divide near the -
north end of the valley diverts about one-sixth of the drainage to
the valley of the Humboldt River. This minor drainage passes
through a small canyon in the foothills at the north end of the
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Humboldt Range. Runoff from the major part of the basin peri=
odically reaches a large playa in the southern part of the valley
whiere it evaporates.

The valley is bounded on the west by the northern part of the
Humboldt Range. Crest altitudes are generally about 9,000 feet
above mean sea level, or about 5,000 feet above the playa at the
south end of the valley. The crest reaches a maximum altitude of
9,885 feet at Star Peak near the north end of the range. About
14 miles south of Star Peak the crest drops rather abruptly to
about 6,200 feet, forming a pass over which State Highway 50
has been built. South of the pass the erest rises to about 7,500
feet, reaching a high point a4t Buffalo Mountain, 8,196 feet ahove
mean sea level,

A northerly trending range of mountains, broken by interven-
ing passes, borders the east side of the valley. McKinney Pass,
about dite east of the center of the playa in the south end of the
valley, separates the range into two parts. The part north of
the pass is named the East Range and the part south of the pass,
the Stillwater Range. ,

The East Range hag an altitude of 7,430 feet at Dun Glen Peak,
about 2 miles beyond the northern limit of plate 1. The crest then
drops to somewhat lower altitudes toward the south, reaching a
low point of about 6,000 feet at Natehez Pass, a low divide 7
miles south of Dun Glen Peak. Eleven miles south of Natchez Pass
the range crest peaks at an altitude of 8,263 feet. The unnamed
peak is 14 miles east of Star Peak, the highest peak of the Hum-
boldt Range. The alluvial divide which separates Buena Vista
Valley into two drainage basins lies between these two peaks.
South of the unnamed peak the range crest is generally at lower
altitudes. However, at a point about 19 miles farther south the
crest rises rapidly to the summit of Granite Mountain, 8,461
feet above sea level. Four miles south of Granite Mountain, at
McKinney Pass, the altitude of the crest drops to about 5,500 feet,

As previously stated, the Stillwater Range les south of the pass.
It trends south for about 12 miles and then swings southwest-
ward. Crest altitudes are about 7,000 feet. A low-lying spur from
this range projects northwestward to join low hills extending
southward from the Humboldt Range, thus forming the southern
boundary of the drainage basin.

Several perennial streams head in the Humboldt Range on the
west side of the valley. Star, Coyote, and Big Canyons normally
carry water throughout the year. Cottonwood Canyon and Spring
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Valley likewise have perennial streams, although the flow of the
streams in late summer and fall is generally negligible. American
Canyon is usually dry, although springs near the head of the
canyon discharge a small amount of water that probably enters
Buena Vista Valley as underflow.

The west flank of the East and Stillwater Ranges which for ms
the east boundary of the valley is dissected by many canyons.
Most of the canyons are normally dry. However, during a few
months in the spring and for a short time after an occasional
gevere summer thunderstorm, they may earry considerable water.

Over a long period of years the streams heading in the border-
ing mountaing have buﬂt up extensive coaleseing alluvial fans
that extend as much as 5 miles from the mouths of the canyons
toward the axis of the valley.

Well defined wave-cut terraces have been eroded on the mids
slopes of the alluvial fans. These terraces are evidence that the
valley was flooded by a lake which was, without a doubt, at one
time an arm of Lake Lahontan, an extensive Quaternary lake that
covered much of northwest Nevada. Well preserved beach terraces
in Lovelock Valley to the west of Buena Vista Valley indicafe that
the high-water stage of Lake Lahontan was at an elevation of
slightly more than 4,400 feet (Robinson, 1946, p. 11). Inasmuch
as the lowest barrier between Buena Vista and Lovelock Valleys
has an altitude of about 4,120 feet, the lake in Buena Vista Valley
must have been part of Lake Lahontan, at least while Lake
Lahontan was at its higher stages.

Some of the most prominent shorelines are shown on plate 1.
The highest well defined shorelines had altitudes ranging from
4,340 to 4,560 feet, as determined by altimeter readings.

Points at which prominent shorelines were noted and the
respeetive altitudes are as follows:

Laocation Fect above sen level
SW1Y see, 17, T 29N, B30 E 4,860
BWIL see, 2‘9 T2 N, R. 3’”’) *‘ 4 860
NW1 sec. 11 T, 20N, R.B6 B & L4340
B3, see. 20, T, 80N, R. 35 E 4,360

In addition, a prominent wave-cuf niche was observed in vol
canic rock in the NW1ij see. 14, T, 26 N., R. 84 E.; at an altitude
of 4,360 feet. These highest prominent %harehnes are at about the
same altitude as the crest of the low hills enclosing the south end
of Buena Vista Valley. This suggests that the hills may have acted
as a control for the stage of the lake. The lake, thus maintained
at this stage for relatively long periods of time, was able to
develop the more prominent shoreline features,
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Possible shoreline features noted at slevations above 4, 100 feet
indicate that the Humboldt Range was at one time completely
surrounded by Lake Lahontan. One such feature was noted just
east of well 31/85-16C1, Here the alluvial apron of the East
Range slopes gently westward to a line several hundred feet east
of the well and then dyops abruptly about 10 feef 1o a plain that
is almogt flat in an east-west direction. The altitude of the land
surface at - the well, as determined from altimeter readines, is
about 4,410 feet above mean sea level. Other breaks in the slope
of the alluvial apron were noted farther north. Another possible
lake fegture was noted near the hivhest point alone the axis of
the valley near the north end of T. 31 N., R. 35 K., where accord-
ing to the topographic map of the Lovelock guadrangle, Nevada,
the altitude is 4,414 Teet. A possible lake feature here is a plain
of fine sediments a mile or more wide bordered on the east and
west by gently sloping alluvial aprons which at many places along
the border drop abruptly & feet or morve to the plain. The abrupt
drops are believed to be former shorelines.

Paul ¥. Kerr, as cited by Jenney (1935 p. 69-70), also con-
cluded that the Humboldt Range, slthough mapped by Russell
{1885} as a peninsula, was in reality an island c}urmg the highest
stage of Lake Lahontan.

The lake had a maximum depth of about 400 feet in Buena Vista
Valley. As Lake Lahontan began to recede, the Humboldt Range
was no longer isolated from the Fast Range but connected to it
by the alluvial divide east of Star Peak. As lake lahontan
receded still more, the connection between the Buena Vista arm
and the main lake became narrower and less deep until eventually
it ceased to exist and a separate lake was created in Buena Vista
Valley. Thig lake was probably less than 75 Teet deep. 1ts complete
desiceation has exposed the large lake plain in the south end of
the valley.

GEOLOGY

The geology of parts of the Humboldt Range has been deseribed
by Liouderback (1904}, Kuopf (1924), and Jenney (1985), and the
geology of the East and Stillwater Ranges by Ferguson, Muller,
and Roberts (1951).

Briefly stated, the mountaing are composed of a great thickness
of sedimentary and voleanic rocks of Paleozoic and Triassic age
which are strongly deformed and whose mutual relationships are
difficult to ascertain. These are intruded by Upper Jurassie(?)
plutonie rocks which are believed to be contemporaneous with the
Sierra Nevada batholith. Tertiary lava flows, which erupted after
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a long period of erosion, overlie the older rocks. Large-scale
normal faulting contemporanéous with and later than this val-
canism is directly or indirectly responsible for the relief of the
mountains today. The valley fill is composed of sediments of
Tertiary and Quaternary (Pleistocene) age.

Water-Bearing ‘Characteristics of the Rocks
The water-bearing charscteristics of the rocks in the mountains
are known only ag revealed by the underground exploration for
minerals, To date no large supplies of water have been found,
although a number of mines have encountered water.

PERMIAN ROCKS

Koipato formation.—The oldest rocks exposed in the central
Humboldt Range are a group of Permian volcanic rocks referred
to as the Koipato formation, which consists of a mixture of flows
and pyroclastic rocks some 6,000 feet thick, overlain by some 5,000
feet of rhyolite. Rhyolite tuff and flows 3,000 to 4,000 feet thick
complete the sequence.

Because of the generally low permeability of these rocks the
progpects: of oblaining water from them are poor. However, it is
possible that small supplies may be developed loeally in favorable
locations such as openings in fractured zones.

TRIASSIC ROUKS

Star Peak formation.—The Star Peak formation is composed
of a generally dark-gray massive limestone about 2,000 feet thick
and is probably present along the entire length of the Humboldt
Range. There is no evidence to'indicate that the limegtone of the
Star Peak formation has cavernous zones that might act as good
aguifers. However, some water was encountered in fractured and
brecciated limestone in the Pershing and the Montgomery quick-
gilver mines. In the Pershing mine the water level was about 100
feet below the portal of the No. 3 adit, or about 4,300 feet above
sea level. In the Montgomery mine the water level in 1942 wag 80
feet below the portal of the adit or about 4,131 feet above sea
level. (Bailey and Phoenix, 1944.)

JURASSIC AND CRETACEOUS ROUES
The Jurassic and Cretaceous rocks are igneous intrusives, They
consist principally of diorite, aplite, granite porphyry, and gran-
ite. It is very improbable that a satisfactory supply of water can
be developed in these rocks:
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TERTIARY ROCKS

Truckee formation.—Continental sediments of the Truckee for-
mation of Miocene age are not exposed in Buena Vista Valley, but
they have been described in nearby localities (Louderback, 1904,
p. 301). Typically they consist of fine-grained and varicolored
lake and playa deposits, olive and terra-cotta silts, and white
diatomite and volcanic ash, This formation is usually exposed
along the flanks of the ranges where the sediments are tilted,
faulted, and often overlain unconformably by basalt flows. Valley-
ward the lake sediments and basalt flows are covered by alluvium
or lake deposits. ‘

It is probable that Miocene sediments of the Truckee formation
underlie the valley fill at depth. Wells penetrating sediments
thought to represent the Truckee formation ordinarily yvield water
at low to moderate rates. ;

Alluvial-cone deposits  of Pliocene(?) ape.—Coarse detrital

“material containing boulders and fragments of the Koipato and
Star Peak formations has been deposited at the base of the Hum-
boldt Range. Knopf (1924, p-41) described this material as allu-
vial-cone debris “laid down at a time when the nearby country
was of considerable relief and the gtreams that flowed from it
were of great earrving power—in short, the alluvial deposits ave
the cones that were built up at the mouths of the canvons that
indented the escarpment of a vouthful fault-block range’ The
deposits are more than 500 feet thick and are overlain by basali
flows. Jenney (1935, p. 57) correlates the formation of the allu-
vial-cone detritus with a period of stability which followed the
initial uplift of the northern Humboldt Hanpe relative to the
basins and the southern block. Inasmuch as the streams trans-
porting thig alluvial detritus had great carrying power, it is prob-
able that some of the coarse sediments were eventually deposited
some distanece from the north block of the Humboldt Range, thus
forming fair fo pood aguifers in the valley fill on the west side of
the valley. HElgsewhere, the Pliocene deposits of the valley fll are
probably finer grained and thus poorer agquifers.

Basalt.—Basalt flows locally e unconformably on an erosion
gurface on Triassie limestone at the east side of the Humboldt
Range from American Canyon fo the south end of the range.
Knopf (1924, p. 37) found that basalt flows also overlie Plio-
cene {7y alluvial-fan deposits in the vicinily of Black Enob, and
Louderback (1904, p. 301) found basalt unconformably overlying
the Truckee formation of Miocene age in the southern part of the
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Humboldt Bange gouth of Buena Vista Valley. North of American
Canyon, only scattered outerops have been noted on the eastern
slope of the range,

Cameron (1989, p. 588-590) noted that just below the mouth
of Cottonwood Canyon basalt erops out as a small isolated knob
in the alluvial-fan gravels. The top of the knob slopes gently
goutheastward but there was no definite indication of the attitude
of the flow. Farther north, at Santa Clara Canyon,; he noted basalt
and trachyte tufl in contact with trachyte porphyry dipping
toward the valley at about 20°, ‘

Muller (1951) shows that similar basalt flows are widespread
on the east slope of the East Ranpge, extending southward from a
line about east of Sulphur Canyon to a line about east of McClure
Canvyon, and that basalt flows also cap the crest of the Stillwater
Range south of Logan Canyon.

The texture of the rocks varies considerably: Generally. the
hasalt is described as being highly vesicular. However, Knopf
(1924, p. 37) describes the basalt from Little Black Knob, which
18 less than a mile east of Black Knob, as compact and nonporphy-
ritic, Muller (1951) indieates that the texture of the mapped
bagalt in the East Range and Stillwater Range varies from secori-
aceous and ropy to massive.

In view of the eastern dip of the flows on the east flank of the
Humboldt Range the possibility exists that basalt flows may be
encountered beneath the floor of the valley, especially in the south-
ern part of the basin. If these flows are sufficiently jointed they
might form good gquifers,

QUATERNARY ROCKS

Older Quaternary(7) deposits.—Older alluvial deposits - floor
some of the highland basins of the ‘bordering mountains and
undoubtedly underlie the floor of Buena Vista Valley. The age of
the deposits 18 not known but they are belleved to have been
deposited during a period of stability between periods of Basin
and Range faulting.

These older alluvial deposits have been explored by wells to a
depth of 161 feet in Spring Valley, a typieal highland basin in the
Humboldt Range about opposite the center of Buena Vigta Valley.
Four gravel strata were encountered in well 29/34-34D1, none
of which was more than 7 feet thick. The intervening material
consisted of mixed sand and clay, or red or yellow elay. The gravel
strata were 15 fo 20,83 to 87, 115 to 122, and 154 to 161 feet
below the Jand surface. According to the driller’s log the well
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flowed 48 gallons per minute when completed in November 1947.

Well 29/84-834D2, which is 136 feet deep, penetrated more clay
than did well 29/34-34D1. The driller reported a flow of 3 or 4
gallons per minute upon completion of the well in April 1948. In
July 1949, after the well had been pumped about 4 hours it was
vielding abont 150 gallons per minute and the water level was
69 feet below the land surface. A specific capacity in the neighbor-
hood of 2 gallons per minute per foot of drawdown is thus indi-
cated,

The yield of these two wells suggests: that the alluvium in
Spring Valley does not contain aquifers of high permeability. The
water in both wells is 'warm; suggesting the possibility that it has
circulated deeply along a fault zone, which may be a northward
extension of the major fault zone paralleling the east side of the
crest of the rangs mapped by Knopf (1924, pl. ).

Allavium.—Quaternary alluvial-fan debris extends outward
from the mouths of the eanyons toward the valley floor as much
as B miles. Many of the fans have coaleseed to form an undulating
alluvial apron along the range fronts,

Near the mouths of the canyons the sediments generally are
poorly sorted and are not good aquifers, At the mouth of Spring
Valley ground water being discharged from the sides of excava-
tions made during dredging operations was coming from small
local gravel lenses.

Three exploration holes; 160, 169, and 170 feet deep, were
drilled about 300 yards below the mouth of American Canyon in
1947 by the Yuba Conselidated Goldfield Placer Co. of Ban Fran~
cisco.  The materials penetrated were gravel and cobbles mixed
with clay. No water wag encountered.

The middle and lower slopes of the alluvial fans are more likely
tobe underlain by good aquifers because the larger particles have
had an opportunity to become rounded and better assorted, and
much of the finer material kept in suspension has been carried
on to the lower parts of the valley.

The middle and lower slopes of the alluvial apron Ironting the
Humboldt Range have been prospected for water by means of
several rather widely separated wells. Well 30/85-5C1, drilled to a
depth of 302 feet, encountered gravel and clay strata to a depth of
290 feet, below which a water-bearing stratum of gravel and sand
was logged by the driller. The gravel penetrated by this well
generally was poeorly sorted. Although a satisfactory drawdown
measurement was not made, it is estimated that the well vields
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about 10 gallons per minute per foot of drawdown when pumped
at the rate of about 350 gallons per minute. ;

Well 80/35-21B2, somewhat lower on the alluvial fan, pene-
trated alternating strata of gravel, sand; and ¢lay throughout its
entire depth of 874 feet., Evidently, some of the sand and gravel
strata must be fairly well sorted and relatively free of silt and
clay, because the well vielded about 32 gallons per minute per foot
of drawdown when fested on June 80, 1950. The well had been
pumping continuously for several days prior to the determinations
of yield and drawdown.

Farther valleyward the sediments beécome increasingly finer
grained. For example, the log of well 88/35-27A1, which was
drilled to a depth of 615 feet, showed an appreciable inereage in
the percentage of sand, silt, and clay as compared to the percent-
ape of these sediments in the wells previously deseribed.

Thus the water-bearing characteristics of the alluvial-fan depos-
its vary greatly. It is impossible to predict with certainty whether
good aguifers amderlie any particular location, However, as a
general rule, the better aquifers are usually found in fans built
up by the larger streams and in a belt lying between the midpoint
and the toe of the fan.

Lake and playa deposits.—An undetermined thickness of fine-
grained deposits underlie the playa in the southern half of Buena
Vista Valley, Well 30/85-26B2, which was jetted to a depth of
about 500 feet, reportedly penetrated mostly fine-grained material,
The log of well 30/35-27A1, drilled to a depth of 615 feet, also
indicates that a large percentage of the sediments were fine
grained. The vield of the well upon completion as reported by the
driller was 450 gallons per minute with a drawdown of 125 feet,
This gives a specific capacity of about 3.6 gallons per minute per
toot of drawdown for g relatively short period of pumping. At
Humboldt Field well 26/34-34B1, drilled to a depth of 400 feet,
reportedly penctrated only fine-grained material. Undoubtediy &
large part of the sediments penetrated by these wells were depos-
ited during the Pleistocene epoch on the bottom of Lake Lahontan.

Much of the fringe area of the bare playa of the lake plain in
the southern part of Buena Vista Valley is covered by sand dunes
of Recent age. They have formed mostly near the east and south
marging of the playa and probably are in large part lake sediments
veworked by the prevailing winds, Alkali salis. the produet of
many years of evaporation, mantle part of the plava,

Because of the generally fine grain of the sediments composing
the deposits underlying the lake plain and playa, wells drilled in




23

Ground-Water Résources of Buena Vista Valley

these sediments can be expected to provide only small to moderate
vields. In and around the playae the chemical quality of the water
has been impaired by sohition of the alkali salis that have acen-
mulated in the sediments.

GROUND
Principles of
Meinzer (19234, 1923b) deser
water in the United States and o
water hydrology. The following
part from hig reports.
The rocks of the earth’s crust contain numercus open spaces,
called voids or interstices, that may be the receptacles of water
Most rocks have minute openings of voids and a few have large
openings, such as joints and caverns. When rocks are capable of
transmitting water under pressure they are said to be permeable.
Ordinarily below a certain level permeable rocks are saturated
with water ander hydrostatic pressure and are said to be in the
“zone of saturation.” The permeable rocks that lie above the zone
of saturation are in the *zone of aeration.” ,
The water table is the upper surface of the zone of saturation,
except where that surface is formed by an impermeable body. In

WATER

Oceurrence

ibed the occurrence of ground
utlined the prineiples of ground-
diseugsion is adapted in larps

the zone of acration immediate
capillary fringe. The very small
may be completely filled with wa
partially filled. Molecilar forces
control the movement of water. T

v above the water table 13 the
oids in the rocks in this fringe

ter but the larger voids are only

instead of gravitational forces
herefore, some of the water may

be available to plants whose roots penetrate the eapillary fringe,
but none of the water is available to wells. Ordinarily the thick-
ness of the capillavy fringe is dependent on the size of the voids
in the sediments. In coarse sands and gravel the thickness may be
only a small fraction of a foot whereas in clay it may be 8 feet
or more. :

Above the capillary fringe is the intermedinte or vadose zone.
In this zone water not retained by the soil moves toward the waler
table. Ordinarily the larger voids in this zone are filled with air,
although under unusual conditions practically all the voids may
be filled with water. In some localities where the water table is
near the land surface, the vadose zone may be entirely absent: in
other areas it may have a thickness of several hundred feet. At
the top of the zone of aeration is the belt of soil water. It lies just
below the land surface and holds water by molecular ativaction,
The thickness of the belt is governed by the size of the voids and
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the thickness of the soil. The soil zone usually has to be moistened
beyond field capacity before appreciable amounts of water can
percolate downward to the water table.

If an impermeable body forms the upper surface of the zone of
saturation there is no water table and the water is said to occur
under confined or artesian conditions. The imaginary surface to
which the water would rise were it free to do so is called the
piezometric surface. The height to which the water level in a
tightly cased well rises indicates the position of the plezometric
surface at that point. If the position of the piezometric surface is
determined at a sufficient number of points it is possible by inter-
polation to draw contours on the piezometric surface and thus
determine its position and shape.

Water in the zone of saturation, whether it oceurs under water-
table or under artesian conditions, moves under the influence of
gravity to a point of lesser head. Ordinarily then, the water moves
normal to contour lines drawn on the water table or piezometric
surface. In alluvial-fan material the rate of movement is much
slower than is popularly supposed. It is probable that most of the
water moves down the slope of the piezometrie surface at a rate
considerably less than 50 feet per day. In fine silt and clay the
rate of movement may be less than a foot a year. Nevertheless, the
water is continually moving toward some point of discharge, be it
a spring, stream, or body of surface water, an area of evaporation
or transpiration, or a well or other artificial structure.

TInder natural conditions and over.a long pericd of time the
amount of water entering the zone of saturation is balanced by
a like amount -discharged from it. However, neither the rate of
replenishment nor the rate of discharge is uniform. Consequently,
the water table or piezometric surface rvises or falls as the amount
of ground water in storage increases or decreases,

Avtificial withdrawals of water, such-as discharge of water by
wells, diverts water that otherwise would be discharged by natural
means. To the extent that artificial withdrawals are not balaneed
by a decrease in the natural discharge or by an increase in the
natural recharge, or a combination of the two; the artificial with-
drawals must be obtained from water instorage in the ground-
water réservolr, with a consequent lowering of the water table
or piezometric surface.

Occurrence

The roeks of the mountains enclosing Buena Vista Valley and

the sediments of the valley fill both contain ground water.

o
3
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The ground water in the consclidated rocks of the mountaing
commonly occurs in joints, and along bedding-plane fractures and
fault zones. These joints appear to be fairly open and quite numer-
ous and widespread, particularly near the axes of folds judeing
from field examination of several outcrops; but where encountered
below the zone of weathering in mine workings the joints gen-
erally are very small. Consequently, it is believed that in most
places only small quantities of water can be developed from joints
in the consolidated rocks.

In the vicinity of faults, fracturing becomes more pronounced,
both on the surface and underground. Inasmuch as fault zones
may extend to great depths and can be traced-for miles along the
land surface, they afford a much better opportunity for the collec-
tion and transmission of ground water than do the joints and
bedding-plane fractures. A fault zone in the Humboldt Range is
believed to pass across the head of South American Canyon,
American Canyon, and Spring Valley. Eight springs were noted
along its {race in a distance of 4 milew:

Sediments of the valley fill contain large quantities of ground
water. That which is most easily obtainable for development i
contained in the sand and gravel aquifers underlying the alluvial
apron and the valley floor. The greater part of the total supply,
however, probably is contained in fine-grained sediments such as
silt and elay from which it is difficult if not impractical to develop
water at reasonably large rates.

Inventory

In a closed basin the annual recharge plus or minus the change
in storage equals the annual discharge. Over a long period of time
the average amount of water in storage is more or less constant,
thereby making the change in storage negligible. This makes for
a very simple ground-water equation—namely that ground-water
recharge equals ground-water discharge. By far the greater por-
tion of Buena Vista Valley—that is, the portion south of the
drainage divide east of Star Peak ranch—ecan be considered a
closed basin. Consequently, any quantitative study of ground
water can be based on ‘the fact that the average long-term
recharge to the ground-water reservoir is balanced by the lono-
term discharge from the reservoir. Unfortunately, the hydrologic
data on which such estimates must necessarily be based are mea-
ger, especially data regarding precipitation and runoff. Therefors,
estimates of the recharge to and discharge from the ground-water
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reservoir should be considered as indicating the order of magni-
tude of the recharge or discharge rather than giving these quanti-

ties within close limits.
RECHARGE

The ground-water reservoir is recharged principally by the
infiltration of water from streams as they cross the alluvial fans
and by infiltration of precipitation on these fans. Some recharge
also results from the downward percolation of irrigation water,
infiltration of precipitation on the floor of the valley, and possibly
upward and lateral percolation of water from the consolidated
rocks below the valley fill. The principal source of the recharge
i precipitation within the drainage basin. Hardman (1936) com-
piled a map showing precipitation by zones for the Btate of
Nevada. It furnishes the best available data upon which to base
an estimate of the amount and distribution of the average annual
precipitation within the valley. The amount and distribution of
precipitation above the bedrock-alluvium contact is significant in
that most of the recharge to the ground-water reservoir is derived
from the infiltration of runoff resulting from precipitation above
that contact. A comparison of the precipitation map with the
Lovelock and Sonoma Range topographic maps prepared by the
U. 8. Geological Survey indicates that between the altitudes of
5,500 and 6,500 feet the average annual precipitation is between
8 and 12 inches, and that between altitudes of 6,500 feet and those
of the highest peaks the average annual precipitation ranges from
12 to 15 inches. If the area of each zone is multiplied by the aver-
age rate of precipitation for the zome, and the guantities thus
obtained are summed, an indication of the probable total annual
precipitation for the areas lying above the bedrock-alluvium con-
a0t is obtained, The total precipitation south of the alluvial divide
at the Star Creek ranch thus computed is 117,400 acre-feet. How-
ever, only a small part of this total recharges the ground-water
reservoir. The greater part of the precipitation evaporates directly
or is transpired and therefore does not even contribute to the
rinoff of the streams. A study of the relationship between tofal
precipitation and stream rumnoff for the Martin Creek drainage
bagin in Paradise Valley some 80 miles north of the center of
Buena Vista Valley indicated that an average of about 9 inches
of precipitation annually was used to satisfy evapotranspiration
requirements in mountains having altitudes comparable to those
in Buena Vista Valley. If 9 inches of precipitation is deducted
from the total precipitation, the probable annual runoff is indi-
cated to be in the neighborhood of 24,500 acre-feet. This method
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of computing precipitation and runoff further indicates that about
11,000 acre-feet or almost half the runoff originates in the Hum-
boldt Range and that about two-thirds of the 11,000 acre-feet of
vinoff is from that portion of the vange lying between the Biar
Ureek drainage on the ncrrth and the Spring Valley drainage on
the south.

Studies of the velationship between runoff and recharga to the
ground-water reservoir in Paradise Valley, north of Winnemucea,
and Grass Valley, immediately east of Buena Vista Valley, indi-
cate that the recharge to the ground-water reservoir probably
does not exceed 40 percent of the estimated runoff at the bedrock-
alluvium contact Considering the apparent opportunity for infil-
tration of runoff, it seems improbable that the percentage would
be ‘any larger for Buena Vista Valley. Accordingly, using the
estimated runoff of 24,500 aecre-Teet, the averape annual recharpe

to the ground-water veservoir pr

obably iz about 10,000 acre-feet.

The fallability of the above method must be recognized. The ‘

method is based in large part ont
precipitation relationship is the
hasin, It has been long recogniz
always valid: that many other
precipitation. The velationships b
and: between runoff and rechare
likewise are not well known. T
necessarily based on very meager
shorteomings, it is belisved that

he assumption that the altitude-
same over the entire drainage
aed that this assumption is not
factors besides altitude affect
etween precipitation and runoff
> 10 the pround-water reservoir
he assumed relationships were
data. However, in spite of these
che fipure of 10,000 acre-feet as

the average annual recharee obtained by the above method is at

least of the eorrect order of magr

itude.

DISCHARGE
Dmgharge from the ground-water veservoir is effected lareely
- by evaporation and by transpiration of native vegetation. Dis-

charge by evaporation takes place

or - the capillary fringe above it,

charge by trangpiration ocours m

in areas where the water table,
reaches the land surface, Dis-
ainly in areas where the native

vegetation consists of phreatophytes—that is, water-loving plants
that habitually obtain their water supply from the water table or
the capillary frivige above it. Bome water is discharged also by
springs-and seeps and by withdrawals from wells and is ultimately
evaporated or transpirved.

Evapolranspiration—~The principal area of dmeharge of ground
water by evaporation and transpiration is indicated on plate 1. It
ineludes the lower part of the floor of the valley and, locally, the
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lower parts of some of the alluvial fans. The amount of water that
is transpired from the vegetated part of the area depends on many
factors, principally the species of plant, its density of growth, and
the depth to water. A breakdown of these three factors was made
in the feld within limits justified by the reconnaissance type of
dnvestization.

Greasewood, with an association of saltgrass, rye grass, I‘abblt-
brush, and buffalo berry, transpires considerable ground water.
Sagebrush and shadscale also were sometimes associated with
greasewood, although they are not phreatophytes. For convenience
in discussion, the areas where greasewood is dominant but where
there is an association of other plants will be called the greasewood
areas, On plate 1, the evapotranspiration areas are shown by two
different symbols. The denser symbol indicates areas where the
density of growth averages 80 percent or more of that of the
densest stands observed growing under the most favorable con-
ditions in the valley. Areas of such growth were noted in sees. 25,
26,35, and 36, T. 30 N, R. 35-1&.

The depth to water in these areas probably ranges from 8 to 30
feet below the land surface. On the basis of the work of White
(19382), it is estimated that the average annual rate of use of
water by the plants in these areas is 2 acre-inches per acre. Thus
the total asmount of water discharged annually from the 49,850
acres of 80 plus percent density that were mapped is computed
to be about 8,000 acre-feet.

Lying within the area of luxuriant phreatophytes and adjacent
to the northern end of the playa is ‘a tract of preasewood and
associated vegetation that is quite sparse. In some places the vege-
tation iz interspersed with barren alkali-covered soil and sandy
areas, The density of the plants is estimated to be about 50 per-
cent of the optimum density in the valley. The depth to water
probably ranges from 8 to 8 feet below the land surface. Beecause
of the fineness of the soil, the capillary fringe undoubtedly extends
to the land surface in some parts of the area and thus ground
water is discharged by direct evaporation also. On the basis of
White’s work (1982) in Escalante Valley, Utah, it is estimated
that the combined discharge by evaporation and transpiration
from the 11,840 acres of this {ype that were mapped probably
amounts to about 3 acre-inches per acre annually, or about 3,000
acre-feet.

The gouth-central part of the valley is'a playa, a part of which
generally is covered by surface water in the epring of the vear.
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The surface water coming onto the playa from small streams
sometimes entrenches itself in the silt and clay sediments to form
rivulets which later coalesce and form thin sheets of water,
especially over the northern part of the playa. This water seldom
remains for any length of time. Most of it evaporates as surface
water but a small part may percolate downiward to the water table.

Discharge from the ground-water reservoir beneath the playa
is largely by evaporation from those areas where the capillary
fringe reaches the land surface. The sediments underlying the
blaya are fine grained and, therefore, the capillary fringe may
extend to the land surface even though the water table may be 5
feet or more below the playa. However, the rate of evaporation
will vary considerably, depending on the depth to the water table
and the time of the year, although some evaporation probably
takes place throughout the year. Alkali encrustations, locally as
much as 2 or 3 inches thick, may lower the rate of evaporation
considerably. 1t is believed that the average annual rate of dis-
charge from about 9,000 acres of the playa where the water table
is less than 4 feet below the surface ig about 2 acre-inches per
acre. In addition to this acreage there is some 80,000 acres of
barren playa where the depth to water probably exceeds 4 feet.
It is believed that the amount of water discharged annually from
the ground-water reservoir beneath this acreage is negligible.

The estimated annual discharge from the ground-water reser-
voir in 1947 ie summarized in table 4.

TABLE 4
Estimated annial discharge of ground water in 1947, in aere-feet, by trancpira-
tion aud evaporation in the lower part of Bueny Vieta Valley, Pershing
County, Nevada,

Estimated
: . Aten dischaion
Vegelation type (neres) (adrasfeet)
Gressewood, rabbitbrush, saltgtuss, shadscals, ot 19,850 S.00n
Near optimum density of growth for valley.
Depth to water, & to 30 fest,
Average rate of uge, 2 acresinched per sere
perivenr,
Greasewood, rabbitbrash, saltgrass, shadséals, et 11,840 %000

Bome barren alkali- spots.
About §0 percent of optimum density of
growth . in the valley.
Drepth to water; 4 t0 8 Fost.
Average rate’of use, § acresinches per aere
per yedr,

Hare plava ; 9,000 1,500
Pearlodieally covered with. water, locally allkali
encrustationyd 2 to 8 inches thick,
Drepthcte water, Tto 4 foot,
Average rate of evaporation, 2 acre-iniches
per acre per Ve,

Total dischurge by transpiration and evaporation
(approximate) 1200
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Springs.—Ground water is also discharged by springs. Most of
the many springs in the mountains discharge ground water from
fractures and faults in the consolidated rocks. Their flows are
small and are reported to fluctuate with the seasons. The water
is utilized extensively by stockmen and miners.

There are also many springs in the lower parts of the basin,
most of which occur along and below the shoreline of ancient Lake
Lahontan. They are believed to discharge water from the ground-
water reservoir of the valley fill. Buffalo Springs, in sec. 2, T. 27
N., R. 85 E., is a well-known spring of this type. It was an early
stopping place on the old emigrant trail through Buena Vista
Valley but now serves only as a watering site for stock. The dis-
charge of the springs is about 3 gallons per minute.

At least half s dozen springs and numerous seeps oceur below
the shoreline of Lake Lahontan east of Unionville Canyon. The
discharge of the individual spring is small, probably about 1 or 2
gallons per minute. However, seeps and springs arise in an area
about a mile long and several hundred yards wide. Lauxuriant
native vegetation in this area also discharges ground water that
otherwise would appear as seeps and springs.

The only known hot spring in the valley is Kyle Hot Springs in
see. 12, T. 29 N., R. 86 E. It is on the upper slope of the alluvial
apron fronting the west side of the East Range. A low mound of
siliceous sinter about 150 yards in diameter marks the site. Only
one natural outlet exists at the present time, although there is
evidenee of other older outlets that were abandoned and have since
filled with rubble, There is no visible discharge, but only a circular
pool 6 feet in diameter whose surface i 5 feet below the general
land surface. Small amounts of siliceous sinter and sulfur are
being deposited around the margin of the pool and the odor of
hydrogen sulfide gas is noticeable. The temperature of the water
several feet below the surface of the pool was 159°F. The analysis
of the water (table 7) shows that it is highly mineralized. Because
of the concentration and kinds of minerals the water probably
would not be suitable for growing many types of plants. In suffi-
cient quantity it may also act as a purgative for livestock and
human beings. '

In the past the spring was utilized as a health resort by a few
people from Lovelock and other communities. Today, only four
amall wooden buildings, two of which were evidently steam rooms
built over shafts dug to the hot water, attest to the popularity of
the site in former years. The water discharged by the spring
probably originates from consolidated rocks underlying the valley
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fill and therefore probably does not represent discharge from the
prinecipal eground-water reservoir. ‘

Wells.—The amount of ground water discharged from wells for
domestic and stock use is estimated to be less than 100 acre-feel
per year; The discharge of ground water by pumping for irviga-
tion is also small. Prior to 1950 the annual discharge probably
was less than 200 acre-feet. In 1950 the discharge was estimated
at 835 acre-feet: in 1951, at 550 acre-feet; in 1952, at 140 acre-
feet; and in 1953, at b0 acre-feet. The low pumpage during 1952
and 1958 was due in part to the fact that there was an adequate
supply of surface water,

SUMMARY

The average annual vecharge t
~estimated to be about 10,000 ac
charge from the ground-water

the ground-water veservoir was
re-feet, The average annual dis-
veservoir by evapotranspirvation

was estimated conservatively fo be about 12500 acredeet. The
discharpe by springs and seeps probably is less than 200 acre-feet
and the discharee by wells has averaged less than 200 acre-feet,

and these amounts, in part, are
acre-feet piven above. The total ¢

included in the total of 12,500
ischarge from the sround-water

reservoir thus appears to be between 12.500 and 13,000 acre-feet,

or ~about 2,500 to 2000 sere-

recharge. Theoretically, in view
withdrawals the average annual
discharge should be about egual.

feet more than the estimated
of the relatively small artificial
recharge and the averace annual
The failure of the two estimates

to agree more closely probably is due principally to the lack of
adequate data on precipitation and evapolranspiration. In view
of the unrefined methods that necessarily were used in arriving
at the estimates, it iz believed the agreement between the esti-
mates is reasonably close.

Fluctuation of Water Levels

In the discussion of the princivles of oceurrence of ground
water (see pp. 23, 24) it was pointed out that the amount of ground
water instorage is not constant, owing to variation in the rates of
recharge and discharge. The resulting changes in the volume of
water in storage cause corresponding changes in the stave of the
water table or piezometric surface, which for all practical pur-
poses can be determined by measurements of the change of water
level in wells.

In order to obtain an indication of the changes in ground-water
storage in the basin, periodic measurements of water levels were
made in representative wells. Periodic measurements were begun
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in well 30/35-4C1 on November 10, 1947, and in well 30/35-27B1
on January 7, 1948. (See table 9.) In addition, two or three water-
level measurements were made in each of about a dozen other
wells during the 1947-19538 period. These measurements are listed
in table 8.

The meastirements of water lével that are available show that
there is considerable variation in the magnitude and character of
the fluctuations in different parts of the valley. The water level
in well 80/35-4C1 evidently rises 7 feet or more during the irri-
pation season as a result of recharge from infiltration of excess
irrigation water and streamflow from Coyote Canyon and adja-
cent canyons. Evidence for this is the general rise of water level
during the irrigation season and after periods of abnormally high
precipitation such as occurred during the latter part of 1950 and
1951 and during the summer of 1952.

The average annual magnitude of the water-level fluctuations
in well 80/35-27B1 is considerably less than in well 80/85-401,
probably because it is neither in an irrigated area nor in an area
where the ground-water reservoir receives appreciable recharge
. by downward percolation of water from streams. The water level
in this well showed a practically persistent decline from the time
the well was drilled in January 1948 until sometime after March
1950. The decline was slightly more than 5 feet during this 4=year
period. Measurements were not resumed until March 1952, so the
pattern of the water-level fluctuations during the 2-year period
for which no record is available is not known. The persistent
decline of water levels noted for several years after the well was
drilled probably was caused by a combination of factors. Leakage
hetween strata because of a differential in head of the water in
them appears to be one possibility that might have caused a sig-
nificant part of the decline. According to the driller’s log the first
water was encountered 35 feet below the land surface. Shortly
after the well was completed the water level was about 22 feet
below the land surface, Thus there is an indication of an artesian
head of at least 13 feet. The driller’s log further states that the
space between the drill hole and the casing was filled with gravel
and that the casing was perforated between depths of 25 and 100
feet, Under these conditions leakage is almost a certainty. The
decrease in the rate of decline with time lends additional support
to the theory that leakage between strata is primarily responsible
for the decline. In spite of this probable leakage, however, the
trend of water levels in 1952 and 1953 was upward, probably as
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a result of the above-normal precipitation received during the
fatter part of 1951 and duringe the summer of 1052,

The few measurements of water level in well 30/35-21B2 indi-
cate that withdrawals from the well for irrigation cause no appre-
ciable permanent lowering of the water level. Measurements of
water levels in other wells likewise indicate that withdrawals of
ground water have caused little, if any, permanent lowering of the
water table or plezometric surface.

Chemical Quality of Water
GENERATL CHARACUTER

Natural waters vary greatly in the composition and the concen-
tration of dissolved constituents and, therefore, in their suita-
bility for various uses. The maximum allowable concentration of
one or more constituents for many industrial uses other than
cooling is usually so small that most ground water must be treated
to bring the concentration of dissolved minerals within desirable
limits.
The desirable limits of concentration of various constituents
for domestic purposes generally are less stringent. In many areas
ground water, therefore, needs little if any treatment in order to
be chemically suitable for domestic use. The limitations for irriga-
tion as proposed by different investigators vary somewhat: how-
ever, except for boron and percent sodium, the limitations are less
restrictive than for most industrial and domestic uses. Generally
it has not been economically feasible to treat a ground-water sup-

ply in order to make it suitable for irrigation.

WATER FOR INDUSTRIAL USE

The allowable limit for one or more of the chemical constituents
of water used for processing goods or products is usually so small
* that for many industrial uses partial treatment probably wonld
be required for all the ground water in Buena Vista Valley. It
appears that water requiring a minimum amount of treatment
oceurs beneath the alluvial fans built out Trom the canyons of the
larger streams heading in the Humboldt Range. For example,
the water from well 30/85-21B2 is the least mineralized of the
samples of water for which analyses are available. (See table 7
Except for being hard, the water probably would be satisfactory
for many industrial uses. If and when water is needed for indus-
trial use, the special requirements of the particular fype of
industry will need to be considered in determining whether a
given water supply is or can be made satisfactory.
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In areas where there is little movement of ground water andin
areas where ground water is discharged naturally by evapolrans-
piration, the concentration of chemical constituents usually is
moderate to high, and treatment, if feasible, would be more expen-
give. It is believed that much of the ground water underlying the
alkali flat and areas adjacent thereto is mineralized to such an
extent that it would not be feasible to treat the water to make it
suitable for most industrial uses.

WATER FOR DOMESTIC USE
The desirable limits of concentration of various chemical con-
stituents of water to be used for domestic purposes vary with the
particular use to be made of the water. The U. 8. Public Health
Service has specified the following limits for drinking water used
on interstate carriers, and for public supplies in general:
Maximun

Congtituent (parts permillion)
Tron - and MAanganese (BUm) ... ol . G e a5
U S Tt b b B — 125

Sulfate...: 250

FAUOHIAG. . nistoirsiomiorniecrnrreie i i 15
Chloride . 260
Diszolved solids. - (1,000 permitted) 500

The above limits serve as a general guide in determining the
suitability of a water for human consumption. Waters containing
constituents considerably in excess of these limits have been drunk
for years without apparent ill effect by people whose systems have
developed a tolerance for the higher concentrations.

No fixed limits have been set for the maximum hardness accept-
able for domestic use. Calcium and magnesium, the prineipal con-
stituents in water causing hardness, use up soap by forming
sticky curds. These curds are difficult to remove from the hair,
skin, glassware, enamelware, and textiles. It ig evident, therefore,
that a water having little or no hardness is desirable for washing
and laundry. For general domestic use, water having a hardness
in excess of 100 to 150 parts per million is considered hard, and
treatment to reduce the hardness is desirable if not always prac-
tical. However, the use of modern-day detergents may overcome
many of the difficulties experienced with soap.

All the samples of water for which analyses are available (see
table 7) are hard to the extent that considerable quantities of soap
will be consumed for washing and laundering. However, several
of the waters that were analyzed are chemically excellent for
drinking; :

Whether or not the supplies that were sampled are satisfactory
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closely to the ratio of sodium to the total cations than to the abso-
lute concentration of sodium, Therefore, in determining the suit-
ability of a water for irrigation, the concentration of sodium is
usually expressed ag a percentage of the total eations, all the
cations being expressed in equivalents per million. For all prac-
tical purposes, “total cations” is represented by the total for
caleium, magnesiym, and sodium. Equivalents per million for ¢al-
cium; magnesium, and sodium may be obtained by dividing the
parts persmillion of these cations by 20, 12.2, and 23, respectively.
The percent sodium is 100 times the equivalents per million of
sodium divided by the sum of the equivalents per million of eal-
cium, magnesium, and sodium. This assumés that potassinm is
negligible, which 'ig generally true so far as this computation is
eoncerned.

Boron.—In the eoncentrations ovdinarily found in irrigation
waters boron has no detrimental effect on soils. However, although
some boron iz essential to plant growth, coneentrations only
slightly above optimum can be exceedingly toxic, Scoﬁeld (1935)
has proposed the following limits for boron:

TABLE S
Permissible limits for boron of several classes of irrigation water.

Bengitive Bemitolorant Talevant
ik LASREE DF W ATER ey 2 CrOpE aropE
Rating Grade {ppm) (ppm)

1. Exeellent e <87 = 1,00

2 Good i ¥ : i 1.00:2,00

3 Permissible BTl ; 5 2.00+3.00

4, Doubtful.. . 25 g i 3.00+3.75

B. Unsuitable. i =250 e

In determining the suitability of a water for irrigation the kind
of crop to be irrigated must also be considered. Eaton (1935) has
grouped crops according to their tolerance to boron. Some of the
crops for which relative tolerances to boron have been lsted ave
shown in the following table.

TABLE 6
Relative tolerances of crop plants to boron
(In each group the plants first named are considered to be more sensitive than
thase that follow)

Sensitive

Semitolerant

Tolerant

Apricot
Peach
Cherry
grm}ne
Apple
Pear
Plum
Wavy hean

Ldama bean
Swael poltate
Bell pepper
Pumplkin
Tomuto
Oat

Mile

Corn
Wheat
Barley
Field pea
Radish
Potato

Carrol
Lettuce
Cabbage
Turnip
Onion
Broadbean
Alfalfa
Garden beet
Sugar best
Asparagus
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Figure 2—Diagram for nse in interpreting the chemical analysis
of an {rrigation water,
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Classes of water.—Wilcox (1948) proposed the use of a diagram
for classifying waters for irrigation with respect to the total con-
centration of dissolved solids and the percent sodium. Figure 2 is
such a diagram. Five classifications of water ranging from excel-
lent to unsuitable are delineated. The percent sodium is shown on
the left margin and the electrical conductivity (EC x 10° at 25°C)
up to 3,500 is shown at the bottom margin, As explained in the
discussion of total concentration, there is a fair relationship
between electrical conductivity and total concentration thus mak-
ing it possible to convert the total concentration of dissolved
solids to an equivalent electrical conductance if the latter has not
been determined. To use the diagram move up the left-hand mar-
gin to a point corresponding to the percent sodium and then move
to the right a distance equal to the electrical conductivity.

Tt should be remembered that the limits for the various classifi«
cations are empirical and that other investigators have proposed
limits differing somewhat from the limits shown in figure 2 and
listed in tables 5 and 6. Figure 2 sets limits for water applied to
crops having a moderate tolerance for dissolved salts growing
under average conditions of soil texture and drainage. For other
than average conditions of soil texture and drainage the limifs
may vary considerably.

CTASSIFICATION AND INTERPRETATION OF ANALYSES

All the known analyses of ground water in Buena Vista Valley
ave listed in table 7. Although some of the analyses are very
incomplete, they have been listed as they provide a clue to the
general character of the ground water at a particular site and
depth. In addition to listing the concentrations of constituents that
are commonly analyzed, the table also includes values for percent
sodium and a classification of the waters as to their suitability
for irrigating crops having a moderate tolerance to total salt
content and boron under average conditions of soil texture and
drainage.

Where sufficient data were available and where the electrical
conduetivity did not exceed 8,500, the suitability of the water for
irrigation is also indicated on figure 2.

Water from well 26/34-27C1 had the highest concentration of
dissolved solids. Four samples of water obtained from various
depths in this well were analyzed in October 1934 a8 part of a
reconnaissance investigation made by the U. 8. Geological Survey
at the request of the U. S. Department of Commerce to determine



o ot 6% L oy 811 oL & 5 5L 2g BT 6T ¥E PL a1 It 962 zg Eo-eT=g o8 TOT TR -as g
2 doinse L L H KEE oL 34 1 91 B REZ oL 81 BO" 51 142 i e £% e 0
v o 5 R N 5L o Gofe o [ A s T - e gge 592 LPE-TT o T 4 . ovege
o " i 8 9% gy P 09 1 Lg 19 SIE 0g 91 Lk o 11 94¢ 418 e 58 401 T qmiee
2o d o B BT 0T 591 8L oz 6 52 Z610 R 1 11 6% 0 a1 812 698 Fa-nT-E 68 PLE T adTE
v & L S T a0 N LT L T T LT 0 T - e GEL OLL LF05-11 s 9% T 1or-tedoe
¥ i R PRI e i DN BER A s e S = i - DS o DRYE CARDESLL T ” 85 s
= g i Bl T o e e | L s g1t B0 0g 9% o LT £g 0L T o 9F-LE-g 681 T
Hoowows o o T i ore gog o L FhL 68 gzt 96¢ 52 5% o mmeEgr 0 T EET N =
Cas g o 0 nee L e PR £ey nog 680 2z gEL o e T e Geg e e o TE7I-08/68
2 o i o g ans 15 1 : LL 28 QORI 6 ) 26 o0 a0 4z g0 358 F s &g T THER9R/6e
. o ug Bk o g4T 1 0g : 67 25 01 81 28 &8 (g an oo 0z Tl £9¥ Fo-0T—8 gy QR R BIRS- B/ 6T
o a 61 84 069 T LT el g : 08T B 0L it nog FaE LR a0 g 68 DOEZ 06D Tg=g oI T 00T U IOD6T 98/9%
o a ] ons'T 0ES'L e nLs'y n8%'s 67 nreie 01 et - TR e L S FR=LT0L T = 00F= TOLE VE/9E
ool x = 5 B ] Y = 5 . 4 y e p ) A .
2 &2 Z = & = g = e = 2 & = & 5 z 5 = z = £ E = =
B U g & 2 - & = & B @ = = = 5 2 = ey 5 = S % = = BT
o Soogmi TR Z -~ 5 & = % g Z g i g : 2 = = =E z 2 =z 5
* ge z E = o - 5 % 5 g = = s - = Z i gc = E o Bz
g2 = = = 2 o = w Z 5 = 2 o 2 = oy =) T £ 3 2%
TB o £ o] = 2 2 7 - & 2 2 z = z =B - 5 = iz
= E £ £ - < 2z A < = Z = = aE e Z a5
g OB 2 = 5 % 22 < z
Y BSAKGUYE] .U et u,um = £
Z =4 &
o =
qnipos quearsd pue ‘prd ‘souvionpuos qdeoxe wonrnu ted siyed ur sesfreuy
FOLIAUL 8U% 0 Juenipivdad g 0 Kea
< “IUg [BOISo00n ‘D rsBuag pue poog jo juemaedag
pagaodoy. ‘epeAoN 10 AlSioAaTHn ‘g ‘uonwiR Jusmiedx PIORIMEEN ‘1 Ympgnop g feqissturaed

“I93es 00 "B liores pIos

‘D ssyIBwWeN

N ‘Sjunog Sungsiog ‘Kelfe A ISIA BUONT UL SI01EM 10 UOUIEOLISVRID ﬂﬂﬁ saghATene IeoTuIaND

ety manEY

‘epeasN J0 Aumaearnn 'y

L 18V L

i3sheny

T pooE 5 Yueiienxs '

IHOTGR LI JOT VOTIUoNIsERID




a9

s of Bueng Vista Valley

Ground-Water Eesviree

the possibility of obtaining a satisfactory water supply for Hum-
boldt Field. All four samples were practically identical. Each
contained more than 11,000 parts per million of dissolved solids,
a eoncentration considered too high to warrant treatment to make
the water suitable for domestic use. According to the available
information, salty water was reported to have been encountered
between depths of 120 and 140 feet when the well was drilled. The
stratum containing salty water was underlain by a stratum of
blue clay 12 feet thick. Nothing definite is known of the material
encountered below thix depth other thanthat a stratum supposedly
containing fresh water was encountered between depths of 160
and 200 feet. The airport manager and the caretaker of a nearby
quicksilver mine both are reported to have stated that they drank
the water bailed from the lower stratum when the well was being
drilled and that it was “good fresh water.” Sometime after com-
pletibn of the well, however, water bailed from it was saliy. In
view of these reports, and of reports that the construction of the
well was such that the upper stratum was not sealed from the
lower stratum, it was concluded that salty water from the upper
stratum probably was contaminating the lower-lying fresh water,
1t was recommended therefore that the well be properly plugged
and that another well be drilled at a distance of 500 fest or more
from the existing well in the direction of maximum increase in
slope of the water table. Tt was believed that by effectively sealing
off the upper stratum of salty water a satisfactory domestic sup-
ply could be obtained if the proposed well were drilled 1o a depth
of about 200 feet.

Efforts during the present investigation to obtain information
as-to whether the proposed well was ever drilled were unsue-
cesaful.

On the basis of ‘the high mineral content of the water encoun-
tered in the well at Humboldt Field it seems probable that water
of gimilar mineral content will be found locally elsewhere in the
valley. However, water having a concentration of several thousand
parts per million of disgolved solide is likely to be more wide-
spread, probably underlying much of the lower part of the valley,
especially those areas where there iz little movement of ground
water. The analyses of water from wells 26/36-19C1 and 29/36-

32D1 are probably typical of the
areas. A further reason for belie
maoderately to highly mineralized
geologic history of the sediments

types of water underlying these
ving-that water that is at least
may be encountered is that the
of the valley fill undoubtedly is
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very similar to the geologic history of the fill in Lovelock Valley,
which is immediately west of Buena Vista Valley. Both valleys
were oceupied by Quaternary Lake Lahontan and presumably con-
tain lake sediments of similar chemical composition. Robinson
(1946, p. 16) states that ground water from both shallow and
deep wells in the southern part of Lovelock Valley is rather highly
mineralized. In ordey to obtain a ground-water supply suitable for
municipal use, the city of Lovelock found it expedient to develop
a well field rather high on the alluvial apron fronting the west
side of the Humboldt Range opposite Spring Valley, about 15
miles north of Lovelock,

The water from Kyle Hot Springs, 29/36-12B1, also is rather
highly mineralized. According to the classification used in this
report it would be unsuitable as an industrial, domestic, or irriga-
tion supply. The boron content of this water is much greater than
that of any of the other waters that were analyzed and is large
enough to be toxic to most plants.

The other samples that were analyzed were classified as excel-
lent to good for irrigation, and except for being hard would be
considered good for domestic use. ;

It is believed that ground water satisfactory for irrigation
underlies much of the alluvial apron fronting the bordering moun-
tains, ordinarily at sites somewhat above the lower edge of the
apron. Water of satisfactory quality may underlie areas of lower
elevation where there is significant movement of ground water
toward areas of natural discharge. This movement of ground
water helps to flush away or dissolve many soluble salts that origi-
nally may have been deposited with the sediments.

Ordinarily, however, the mineral content of the ground water
increases as the water moves toward the lower parts of the valley,
especially in areas where the rate of movement is relatively slow.

Present Development

Some of the ground water discharged by springs is utilized for
domestic use and for watering stock. However, the greater part
of the discharge by springs and seeps supports the growth of
native vegetation, some of which is suitable for stock feed but
most of which has little or no economic value.

Theve are about 50 wells in the valley, data for 82 of which are
given in table 8 at the end of this report. Most of the wells were
constructed in order to obtain satisfactory and adequate supplies
of water for domestic use or for watering stock. However, several




Ground-Waoter Resources of Buena Visio Valley 41

wells have been drilled to obtain water for irrigation, usually a
sunplemental supply for lands ivvigated by surface water.

Well 30/35-82D2, drilled some 20 years ago, is one of the earli-
est wells of this type. On June 27, 1950, the yield of the well was
measured as 375 pallons per minute after the well had been pump-
ing at a uniform rate for about 174 hours. The lift was 56 feet;
the drawdown 22 feet; and the temperature of the water, 59°F.
The well was used in 1950 and 1951 to irrigate alfalfa, grain, and
potatoes.

Well 80/85-501 was drilled in 1947 to a depth of 302 feet. The
well was being pumped at the rateof about 165 gallons per minute
on July 19, 1948, According to an airpage the lift wag sbout 148
feet. The tonpumping level as veported on the driller’s log was
185 feet below the land surface. Thus the drawdown was about
18 feet. The construction of the well was such that i was imprac-
tical to obtain a water-level measurement by means of a steel tape
or electric sounder. The temperature of the water was 53°F at
the time the discharge measurement was made, A larger pumping
unit was installed at a later date with a consequent increase in
the rate of discharge. The requived power is supplied by a diesel
engine. The well furnishes a supplemental supply of water to
face water, Alfalfa ig the prin-

lands normally irrigated with su
cipal crop,
Well 30/35-21B2 was completed in February 1950 to a depth of

314 feet. On June 30, 1950, after the well had been pumped contin-
uously for several days, the discharge was 1,400 pallons per min-
ute. The pumping level was 68 feet below the land surface, and
the temperature of the water was 59°F. The nonpumping level
was-gbout 24 feet below land surface. The specific capacity of the
well at the time the measurements were made thus was about 82
pallons per minute per foot of drawdoewn. In 1950 and 1951 much
new land wag Jirrigated, prineipally by the furrow method
Because congiderable difficulty was experienced in controlling ero-

gion, an extensive sprinkling sys
is promise that sprinkling micht
The three wells just discussed

em was installed in 1952, There
solve the problem.
are the only wells from which

significant quantities of water have been pumped for irrigation.

Several other attempts have been
for irrigation, but to date the ow
them for that purposs,

Wells. 29/34-34D1 and -34D2
respectively inan effort to obtain

made 1o obiain a supply suitable
riers of the wells have not used

were drilled in 1947 and 1948
water for mining and domestic
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use, In 1949 a deep-well turbine pump was installed on well 20/54--
34D2. The well was pumped about 10 hours a day during most of
the summer. On July 19, 1949, the discharge of the well was esti-
mated at about 150 gallons per minute after it had been pumping
several hours. The pumping level was 69 feet below the land sur-
face and the temperature of the water was 74°F. The well ordi-
narily flows about 10 gallons per minute at the land surface, so
the specific capacity of the well was in the neighborhood of 2
eallons per minute per foot of drawdown. The well has not been
pumped sinece 1949, but along with well 29/34-34D1 has been
allowed to flow to waste, The combined flow of the wells ordinarily
is less than 15 gallons per minute.

Potential Development

When water is artificially withdrawn from & ground-water
reservoir- the balance between rvecharge and discharge under
natural conditions iz disturbed. The result is a lowering of the
water table or piezometric surface. The lowering is greatest at
the point of withdrawal and lessens with increasing distance from
it. This depression in the piezometric surface is commonly
referred to as a cone of depression, The cone of depresgion con-
tinues to grow in depth and areal extent as long as water is being
withdrawn from storage. Water levels cease lowering only when
the amount of the artificial withdrawal is balanced by an increase
in the amount of the average annual réecharge, a decrease in the
amount of the average annual discharge, or a combination of the
two,

The maximum rate at which water can be artificially withdrawn
from Buena Vista Valley without causing a continual lowering
of water levels that eventually will deplete the ground-water
reservoir ig therefore limited to the average annual recharge or
discharge. Only to the extent that the average annual recharge
can be increased by artificial means, such as-water spreading on
recharge areas or the introduction of water into wells or sumps,
can the potential safe withdrawal exceed ‘the average annual
recharge, which earlier in this report wag estimated to be about
10,000 acre-feet. '

However, there are many factors that would make it imprac-
tical to withdraw water at this rate indefinitely. To stabilize
water levels at this rate of withdrawal would necessitate the
stopping of all natural discharge from the ground-water reservoir
as it occurs today. Inasmuch as practically all the natural dis-
charge now oceurs by evaporation from the land surface or by
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trafispiration of native water-lov

to lower the water level sufficien
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ing plants, it would be necessary
Iy at all points to prevent these

processes. Such natural discharpe would be almost whally elimi-
nated if ' minimum depth to water of about 50 feet could be
maintained in areas where phreatophytes might prow and about

15 feet in‘areas where evaporati
OCCUL.

To attain and maintain this p

1 from the soil might otherwise

osition of the water level would

necessitate artificial withdrawals at many points in the valley if
the withdrawals were to be made with minimum lifts. However,

because of the limitations impose

and the quality of the water, th
feasible to withdraw water arti

areas where withdrawals would

drawals Trom fewer areas would
the increage being dependent
which the water level would ha
minimum depth,
It thus appears impractical to
the ground-water reservoir, Als
tural‘development, a part of the
to move to the plava in orderto
salt in the agricultural areas. C
hope that ground-water leveld ey
they reach a stape where it is une
by pumping, the average annua
the amount of natural discharge

d by soil eonditions, topography,
¢ areas where it is economieally
ficially are but a fraction of the
be needed. Furthermore, with-
reguire increased pumping lifts,
n the size of the area beneath
ve to be lowered to the required

stop all natural discharge from
,in order to sustain an agricul-
water would have to be permitted
avoid a harmful accumulation of
nsequently, if there is to be any
sntually will stop lowering before
conomical to withdraw the water

withdrawal must be limited to
that can be diverted to wells. In

view of the rvelationships between areas of recharge and dis-

charge; the present and probable
lands suitable for agricultural de
in chemical guality of the water
withdrawasls, 1t is estimated tha
natural discharge eventually co
wells and pumped for irrigation
age annual withdrawals could be
aere-feet, obtained from reasonal
of the area, insofar as it depend:
basis

v future depths to water beneath
velopment, and the deterioration
that might result from artificial
t perhaps about half the present
uld be economically diverted to
or ‘other uses. Thus, if the aver-
kept in the neighborhood of 5,000
ly widespread wells, the economy
s on water, should be on a sound
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Figure 3.~Map of part of Buena Vista Valley, Pershing County,
Nevada, showing reconusissance land classification.
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RECONNAISSANCE LAND ¢
VISTA VALLEY, PERSH

By Howarp

Buena Vista Valley is in easte
tial agricultural lands in the val
of Lovelock and 10 o 20 miles
are most readily accessible from
Highway 40 a short distance wes

The altitude of the valley floor
at this elevation and latitude will
graing, two cuttings of alfalfa, ¢
tables and fruits: Temperatures a

A

of Buena Vista Valley 45

LASSIFICATION OF BUENA
ING COUNTY, NEVADA

G. Mason?

rn Pershing County. The poten-

ey are about 30 miles northeast

gouth of Mill City. These lands

State Highway 50 leaving U, 8.

t of Mill City.

ig-about 4,200 feet. The climate
permit the production of cereal
lover, grasses, and hardy vege-
nd precipitation should be about

the same as at Winnemucea, where the mean temperature is 28°F

indanvary and 74°F in July, and
ig about 5 inches.

The potential agricultural land
lower slopes of large alluvial fan
been affected but little, if at all,
lake sediments or by the aceumul

the average annual precipitation

« in this valley are mostly on the
5. For the most part they have
by inundation and deposition of

ation of salts resulting from the

evaporation of lake waters. The upper soil horizons consist mainly
of medium- to fine-textured alluvial material washed down from
the mountains to the west. The land surface is fairly smooth but
much of it slopes a little too steeply for ordinary irrigation meth-
ods except when used with great care. The developnient of good

agricultural land is limited almos
of the valley, in Ts, 29 and 80 N.,

A reconnaissance-type survey
valley that lie within a reasonabl
water supply, that seemed free f
uble salts, and that had surface co
development, This area was class

and profile, topography, present

conditions, and presence or abs
About 4,500 acres of land conside
development were placed in Class
weakness in one or more of th
capable of reclamation were place

that there will be more water ava

*Agricultural economist, Universily of

tion,

t entirely to the upper west side
R. 385 E., as indicated by figure 3.
was made of the lands in the
¢ pumping 1t from the ground-
rom excessive quantities of sols
nditions favorable for irrigation
ified ot the basis of soil texture
and probable future drainage
ence  of harmful mineral salts.
red to be suitable for immediate
L -Over 5,000 acres of land with
e factors listed above but still
d in Class I1. It appears unlikely
ilable than can serve the Class [

Nevada Agrieultural Experiment Sta-
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lands. No development of Class TI lands seems feasible at this
time. : :

Buena Vista Valley seems to be one of the more desirable areas
in the northern part of the State for early development by pump-
ing ground water. It is only a short distance over an gll-season
voad from U. S. Highway 40. It has a considerable area of good
soil. The growing season is somewhat longer than in most of the
northern valleys.

The surrounding area is devoted to grazing cattle and sheep,
supplemented by a minimum amount of winter feeding for main-
tenance of the breeding herds, An additional area in forage crops
would permit more efficient use of the ranges and production of
higher value animals. Another possibility is the production of seed

crops which may be somewhat safer from frost damage here than
in some other northern:-Nevada valleys,
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allew, Pershing County, Nevada
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Becord of wells in Buena Wist

(Location of we :

Use of water: D, domestic: I Irrigation: M, mining;
N, unused: O, observation: 8 stock.

Type of well: Dg, dug; Dy, drilled; B, bored.
*Reported; 18ee remarks polumn.
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TAELE 2

Meagsurement of water levels {

Pershing County,

30/85-401, Gallio Bros. Dug stock

feet: Bquipped with 1t pump and wing
form, L5 feet -above land surface.

Water level, in feel below

nowells in Buena Vista Valley,
NWevada, 1947-1963

well, 4 by 4-foot opening, depth 46
mill, Measuring point, top of woud plat-

measaring point, 1947-19568

Wader
Tiste

Wator

Drate level

Thste
Niov, 10, 1947,

Tevel

39.06 Sept. 13,194
L %Qé 19

29;
28

dewn 10 minub
cld adiscent to

*Windmill shu
Frrtgatmn of i

rior o measyrenment.
all recently completed.

*38.80
#2576

85.20
23.95

. 2R, 18562
i, 4

Fumping.

80/85-2182, O, L. Sheppard. Drill
depth™ 874 feel. Equipped with deep-
Measuring point, top of casing, 0.3 fo
feet below measuring point: Mar. 19,
28, 1hs, oh il

¢ irrigation well, diameter 12 inches,
well turbine pump and diesel engine,
£ above land surface. Water levels, in
1950, 24.66; Nov. 8 1951, 2574 Mar.

oek well, diameler 8 inches, deg}th 100

feet, Equipped with Jift pump and windmill Measurving point, top of casing,

0.6 foot above land surface;
Water level, in feel below

Date
Jan, 7, 194%
Jan. 27
Apr. 23
dune 18
Bept. 13

July 19 -
Bapt. 13

Mar. 14,1948

Mar. 19,1850
Mar: 29,1958

measaring point, 19481958

Diate
Sept. 9, 1952
Mar. 17, 1957
Bept. 18

TABLE 10
Lozs of wells and other pertinent well data, Buena Vista
Valley, Pershing County, Nevada

29/34-84D1.
6 inches to 151 feet:

Southwest Dredging Coo Mining-supply well: ecasing diameter,
weased 151 to 161 feet: perforated from 140 to 151 foet

With % by Sinch slots. First artesian water at 83 feet: measured flow, 48
zullons per minute when completed. Dirilled by Henry 1. Nelson, Lovelock,

Nevada. Uompleted to 120 fest, July 1

Driller’s log.

1947;: to 161 feet, November 1 1947,

Material

Depth

Tixickn’esﬁ
oot (feet)

St and broken rock

15
8

n water; estimated flo

gallons per minute)

Wy

ellow, and rock

Band and gravel, loose {estimated flow ab
gallons per minute)

ut 60

Gravel, fine, and gand
Band and ciay, reddish .

Sand, gravel, and clay, whi

Clay, reddish

Clay, red

and g
nd elay, red .

Band, gravel, a;
avel

Sand and gr

{large increase of ariesian
_ Note by driller—Drill hole below 151 feet a

mation caved.
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TasLe 10—-Continued ‘
20/84-3412,  Bouthwest Dredging Co, Mining-supply well; casing diameter,
1% inches to 136 Teet; perforated from 46 to 131 feet with 34- by O-inch slots,
First water at 48 feet: flowed 3 or 4 gallons per minute when compleled
Drilled by Henry L. Nelson, Lovelock, Nevada. Completed April 8, 1948,
Driller’s log.

Thiskness Diepth

Material {fest) {feet)
Clay, hedavy, and vock, fine, . 47 47
Gravel and elay {water at 48 fest) 15 65
Clay, heavy some gravel.. 17 a2
Gravel and clay (water) 2 B4
Clay strata alterngting with sand and fine
- gravel (some water) 11 B3
Gravel and clay it 1057
Olay .. 3 1087
Clay and gravel, alternating strata (some water). oo 17 1257
Decomposed formation, very hard SRR § 1412

Note—Depth-of formation below 95 feet may be § feet less than shown because
of discrepancies between depihs computed from thickness of formations and depths
shown in drillers log.

30/85-501; ' Gallio Bros. Irrigation and domestic well; original depth 175
foot, Caging diameter, 8 inches; casing not perforated. Pirst water at 160 feet;
static level at 135 feet, Drilled by Harden and Co., Boise, Idaho, November
24 1947;

Well deepened to 302 feet, July 1, 1948 by Mel Meyer, Reno, Nevada, Janing
dismeter, 8 inches to 255 feet: uncased 255 to 302 feef; perforated at one-
foot intervals with 1%4- by 2%4-inch slots, about 12 slots per round; static level
at 145 feet, Driller's log.

Thickness Depth

Material (feat) {ieet}
Topanil 3 2
Clay and gravel intermingled H7 160
Gravel (watsr) 15 175
Clay, white, and gravel 115 200
Gravel and sand (water) I 5 802

30/85-2111. 0. L. Sheppard. Abandoned well about 10 feet north of well
30/85-21B2; caging diameter, 6 inches to 75 feet; uncased 75 to 94 feetl;
perforated from 57 to 75 feet with %~ by 6-inch slots, Statie level at 20 feet.
Drilled in 1947 by Henry L. Nelson, Lovelock, Nevada. Driller’s log.

Thickness Diepth

Material {festy {feat)
Topsoil, Tock y 20 20
Clay and rock {some water) 52 52
Gravel and sand (water) 5 BT
Gravel and -clay 18 15
Rock” and- clay 5 80

Clay 14 HE
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: TPasnm 10 =i :
30/85-21B2. 0, L. Sheppard, Irrigation well; casing diameter, 14 inches fo
170 feet; 12 inches 1o 804 feel uncaged 354 to 874 feet; perforated from 46
to 48 to 89,100 to 118,151 to 154,160 to. 168, 197 to 204, 381 fo 8456 feet
with 3= by 3%-inch slots, 10 slots pér round; and usually a 124nch spacing
betweet rorinds, First water ot Bd feet; static level at 22 feet. Drilled by
%fm Well I lmg and Pump Coy Yuba City, California, Completed February
6, 1900, Drillerd log;

Thicktiess Depth
Materisl (fest) {feel)

h&xﬁ qm] LTEY

T yellow, sott
avel, dry
&ias vellow
q?nﬂ ‘%ni"i! gravel

g
ot B A o R R o B

LB

1 and gravel
1, cemented;. and chw
1, coarse, snd clay...
Clayy vellow, sticky
Clay and. grave
Gravel,-coarse; possibly cemented
Clay, "yeilvw i
Sand aml gravel
Sand and g.wvul some clay
Clay and aravel
Band; loose; and gravel
“Rm‘*k and clay.
; 1y, vellow, sticky
v oand gravel
Chv, yvellow, sticky
Clay and gravel
Sand and gravel:
Sandstone, very hard
Clay and gravel
Gravel and sand .

i

f<-3

et

o
e T

3(),& 5-2TAL. Neil ¥, Talcott. Irrigation well; casing diameter, 12 isnches to
350 8 Inches to 615 feet; perforated from 110 {0 615 Toet with Y- by
Z4nch slots. First water at 32 feet: static level af 17 feel. Drillod by Jobhn
Champion, Reno, Nevada, Completed Mareh 10, 1951, Driller’s log.

. : Thicknesa Depth
Material tfaety 6 i‘eet)

(“‘lav - o : 16
¥ WLE loose ...

o

Gravel, fine {water)
Clayy with hard ribs
f‘lav, astichy .
Clay, cemeﬂted, atid pea gravel
v, stlcky
day and gr'cwol
Bandstone rib
Clay and sandstone rvibs
Clay and grav
Clay, sticky
y and ogravel
dn stone
ravel {water)
lay, sticky
Clay. and gravel
Sand, firm
Clay, sandy
Sandstone
Band and gravel; Joose
Clay, sticky
Sand, ‘cementeq
CL:W, asticky
Band, clay, and gravsl
Sandstone
Hand, fine
SMandstone
Clay
Note by driller—Well yielded 450 gmallons per wilniite with T25-foot HfE after
dévelopment.

bz sy

D ST LY el S e 0 o ST R T ST e

ot

B et o B

Cod

f
et i
L G T DA R e G e




50 Ground-Water Resowrces of Buenn Vista Valley

: Panin 10— Continued ‘ ,
30/35-2781. Nell F. Tualcott. Stock well; casing diameter 8 inches ta 100
feet s perforated from 25 to 100 fest with - by G-lneh slots, First water at
85 feety statie level at 23 feet. Drilled by Henry L. Nelson, Lovelock, Nevada,
Completed: January 1948, Driller's log.

Thickness Dapih

WMaterial (feet) (feet)
Soil : Ll 5
! 15 20
- 2 22
. 13 45
Clay i 10 45
Rock (water) Gaa B 5l
Sand and clay. 25 15
Sand (water) ib 85
Gravel (watler) 5 80
Clay 10 100

31/85-2701. . Theodore Belzarena. Stock well; easing dismeter, 6 inches
10120 feet & perforated from 80 to 120 feet with 14- by S-inch slots. First water
at 78 feet: static level at 70 feet; Drilled by Glenn McNinch, Winnemuces,
Nevada, Completed January 11, 1952, Drliler’s log, :

g Thickness

Material (foet)
Mansnl '
Gravel, cemented a8
Clay : 41
Gravel (water) . 8
May 29
Gravel {water) o . B

31/35-28B2. Theodore Belzavena. Domestic and stock well ; easing dinmeter,
& inches to 163 feet; perforated from 118 to 153 feet with 3 -inch slots, First
water at 112 feet: static level at 110 feet. Drilled by Claude R Reener,
Winnemuces, Nevada. Completed December 22, 1948, Driller's log,

Thickness Depth

Material (feet) (ffs&t)
Boulders, gravel, and elay ol e i D s 53 . 5a
Clay and gravel 59 11z
Gravel and ¢lay 41 153

Note by drillor==Baillng 20 gallong per minute caused a drawdown ol b fect,

22/26-6B1. Theodore Belzavens. Stock well; casing diameter, 6 hiches to
182 feot; perforated from 60 to 132 feet with I4-Inch alots. Wirst water at
70 feet: static level at 51 feet. Drilled by Clande B. Keener, Winnemuces,
Nevada, Completed October 1, 1940, Driller'’s log.

Thickness Depth

Material {fest) (fent)
Burden b 5
T L e 85 10
Clay ~and gravel 62 132

Note by driller——Railing at' 15 gallons per minute caused a2 arawdown of 16 feet,
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Bose compiled from U. S. Geological Survey maps and Bureau of Land .Management map

MAP OF BL‘JEN‘A VISTA VALLEY, PERSHING COUNTY, NEVADA

Showing general geologic and hydrologic features, location of wells and springs, and area of transpiration
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