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GROUND-WATER CONDITION
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Resources, and Edmund A. Muth, state engineer, Division of Water
Resources, Department of Conservation and Natural Resources. The
study was made under the supervision of Omar J. Loeltz, district
engineer, Ground Water Branch, in charge of investigations in N evada.
Investigation of the Fernley-Wadsworth area was begun in June 1953
as a result of a request by residents of the Fernley area to the Governor
of the State of Nevada for an appraisal of the ground-water resources
of the area. Most of the available hydrologic data was collected in
1953 by O. J. Loeltz and J. L. Poole. ~An informal appraisal was
given to the residents of the area at a local meeting, attended by the
governor, within & month of the time the investigation was begun.
Additional information, including periodic measurements of ground-
water levels, was collected by C. P. Zones during 1953-56.

This report interprets and summarizes the data as they pertain to
the occurrence, movement, chemical quality, and utilization of ground
water in the Fernley-Wadsworth area. It also lists information on
wells, selected logs, and chemical analyses, and shows the geographic
distribution of these data. (See tables 1, 2, and 3, and pl. 1.)

PREVIOUS INVESTIGATIONS

Russell (1885) discusses the geologic history of Lake Lahontan,
which once covered a large part of northwestern Nevada including the
Fernley-Wadsworth area, and describes the lake sediments, which are
exposed in the banks of the Truckee River north of Wadsworth: A
soil survey of the Feraley farm district which was published in 1945
by the Soil Conservation Service, U.S. Department of Agriculture,
includes a map of the soil types of the area and makes recommendations
as to their use and limitations.

ACENOWLEDGMENTS

The cooperation of the residents of the area in supplying well data
and in allowing water-level measurements and pumping tests to be
made during this investigation is very much appreciated. Pertinent
data in the files of the Truckee-Carson Irrigation District in Fallon,
the U.S. Bureau of Reclamation in Carson City, and the Soil Conserva-
tion Service of the U.S. Department of Agriculture in Reno, which were
made available to the writers by these agencies, were most helpful in
compiling this report.

NUMBERING SYSTEM FOR WELLS AND SPRINGS

The number assigned to a well or spring in this report is both an
identification and a location number. It is referrenced to the Mount
Diablo base and meridian of the General Land Office. A typieal
number consists of three units. The first unit is the number of the
township north of the Mount Diablo base. - The second unit, separated
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from the first by a slant, is the n

umber of the range east of the Mount

Diablo meridian. The third unit, separated from the other two units
by & dash, is the number of the section followed by a letter which
designates the quarter section and a second letter which designates
the quarter-quarter section; thus, locating the well within a 40-cre
tract. A number following the letters indicates the order in which

the well or spring was recorded
letters a, b, ¢, and d, designate, r

within the 40-acre subdivision. The
espectively, the northeast, northwest,

southwest, and southeast quarters of the section and quarter section.
For example, well number 20/24-12dc2 designates the second well
recorded in the SWY%SEY sec. 12, T. 20 N., R. 24 E., Mount Diablo

base and meridian.

GEOGRAPHICAL BEETOH

Fernley and Wadsworth are neighboring towns, about 2 miles apart,
in west-central Nevada, about 35 miles east of Reno (fig. 1). Thetwo
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towns were developed along the Southern Pacific railroad, which was
built along one of the early emigrant routes to California. In addition
to the railroad, the area is now traversed by U.S. Highways 40, 95,
and slternate 95. '

The population of Fernley, according to the Nevada Industrial
Commission, was 650 in 1957; Wadsworth is much smaller. The
economy is based largely on an irrigated-farm distriet of about 4,000
acres, the railroad, highway traffic, and the processing of diatomaceous
earth, which is quarried in the nearby mountains.

Fernley lies at an altitude of 4,153 feet on a plain, which occupies
the gap between the Virginia Range on the south and the Truckee
Range on the north. East of Fernley, between the Truckee Range
and the Hot Springs Mountains, the gap widens into a northward
trending valley which contains alkali flats and playa lakes fed mainly
by excess irrigation water from the Fernley farm district.

Wadsworth is on a terrace of the Truckee River, which rises in the
Sierra Nevada about 50 miles to the west. The river enters the study
ares a few miles southwest of Wadsworth through a gap between the
Virginia and the Pah Rah Ranges. It turns northward at Wadsworth,
and about 15 miles farther downstream it terminates in Pyramid Lake
(fig. 1).

Since 1905, an average of about 300 ofs (cubic feet per second) of
water has been diverted from the Truckee River into the Truckee
Canal at Derby Dam, which is 11 miles upstream from Wadsworth.
The canal trends eastward along the south edge of the Fernley farm
district and thence to Lahontan Reservoir, about 20 miles southeast
of Fernley. About 20,000 acre-feet of water is diverted from the
canal each season for irrigation of the farm district at Fernley.

CILIMATE

The climate is semiarid. The average annual precipitation at
Fernley, according to incomplete records of the U.S. Weather Bureau,
is only about 4.7 inches, most of which occurs in the winter. Conse-
quently, irrigation is necessary for successful farming. On the basis
of a precipitation map prepared by Hardman (1936), it is estimated
that precipitation in the surrounding mountains may be two or three
times the precipitation at Fernley.

Recorded temperatures range from a maximum of 106°F to a mini-
mum of —16°F. The average temperature for July is 73.7°F and that
for January is 34.1°F. The average date of the last killing frost in the
spring is May 25, and that of the first killing frost in the fall is Septem-
ber 25, indicating an average growing season of about 120 days. The
relative humidity is low, and sunshine is abundant.
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BUMMARY OF GEOLOGIC HISTORY

LOGY

The rocks exposed in the mountain ranges surrounding the Fernley-
Wadsworth area are mostly of Tertiary age. They are predominantly
of voleanic origin, although they also include some indurated fresh-
water sediments. ‘

During the latter part of the T

; ertiary Period, block faulting raised
the mountain ranges relative to tk

e valley floors and outlined roushly
the present bedrock topography. The displacement along the faults
is known to exceed 3,000 feet, becsuse the deepest well in the Fernley
ares, well 20/24-14a03, at 1,026 feet in depth did not penetrate bed-
rock, and the bordering peaks are more than 2,000 feet above the valley
floor.

Erosion of the uplifted blocke during snd. after the laulting has
partly filled the valleys with sediments.” The maximum thickness of
the valley fill is unknown, but it is-at least 1,026 feet.

The climatic fluctuations of the Pleistocene Epoch resulted in a series
of lakes which intermittently covered a large part of western Nevada.
The most recent of these, Lake Lahontan, was deseribed by Russell
(1885). The lake has recently been studied in greater detail by Roger
Morrison (1963) of the U.S. Geological Survey who mapped more than
70 different lake stages. . The Fernley-Wadsworth wrea was inun-
dated during four major periods of high lake level, and the history of
the lake is reflected in the complexity of the sediments and the shore-
line features in the foothills. :

The highest level of the lake is

defined by & terrace, which is most
noticeable along the north gide of the Virginia Range south of Fernley,
at an altibude of somewhat less than 4,400 feet.. The last stage of high
water in the Fernley-Wadsworth area was slightly less than 4,200 feet.
Several other stages are represented by gravel deposits on the slopes
south of Fernley, but the features of most of the lake stages, especinlly
the lower ones, have been covered by the sediments of lator stages.
Beveral periods of high water in Recent time rvaised the level of
Pyramid Lake sufficiently to bring the lake to a point only a few miles
north of Wadsworth. The gradient of the Truckee River was thereby
decreased and caused the river to meander and widen its valley to its
present extent.  The reentrant in the valley bluff southeast of Wads-
worth, through which U.S. Highway 40 passes, is the abandoned

channel of a stream that drained
the periods of more humid climat
As the waters of Lake Lahontan

part of the Virginia ‘Range during
» which caused the high lake levels.
receded for the last time, the base

level of the Truckee River was agaln lowered and the river began to

entreneh itself-into the older val

ley floor.  Today the older valley
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floor in the vicinity of Wadsworth is a terrace about 20 feet above the
bed of the river.

PHYSICAL CHARACTER AND WATER-BEARING PROPERTIES OF THE
‘ ROCKS

BEDROCE

The interstitial permeability of the voleani¢ rock and the older
indurated lake sediments; which in large part compose the bedrock,
appears to be very low.  Furthermore, the springs and seeps in the
mountaing are small and issue almost entively from fractires in the
bedrock. The bedrock, therefore, will probably not yield water to
wells at appreciable rates unless one or more perineable fracture zones
are intercepted. - The chances of intercepting such zones are so poor
that the bedrock, whether in the mountsins or buried beneath the
valley fill, is not considered to be a practical source of ground water.

VALLEY FILL
ATLLUVIUM

Most of the alluvium is of Pleistocene age and is composed of un-
congolidated stream-laid debris; ranging in size from boulders to ¢lay.
Commonly it is poorly sorted and not very permeable. Where it is
composed of well-sorted sand or gravel, however, it yields moderate
to large amounts of water to wells.

Alluvial deposits are exposed along the flanks of the mountaing:
Wells drilled in these deposits generally are satisfactory for watering
stock, although the water level may be a considerable distance below
the land surface. - Tn well 19/25-6cel, for example, the depth to water
reportedly is 195 feet (table 2).

In the floor of the valley, the alluvium is buried by lake sediments.
During the periods between high lake stages, alluvium was transported
farther inte the valley and was reworked and sorted by the advancing
waters of o later high-water stage which subsequerntly covered the
alluvium with silt and clay. = These reworked layers of alluvium prob-
ably are tapped by some of ‘the wells in the Fernley ares. Their
increased permeability is due prineipally to the good sorting produced
by wave action. of the encroaching lake. Because these deposits were
formied by wave action; they are more properly classified aslake sedi-
ments and are discussed under that heading. ‘

LAXE SEDIMENTS

Fernley is underlain by a sequence of lake sediments which may be
1,000 feet or miore thick.  Most of these sediments in the upper 200
to 250 feet of the sequence were deposited in Lake Lahontan during
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Pleistocene time, whereas the deeper sediments were deposited in lakes
of earlier Pleistocene age and possibly even in lakes of late Tertiary age.

This great thickness of sediments is composed predominantly of
silt and clay, which are deep-lake deposits, separated by layers of sand
and gravel that accumulated during shallow stages of the lakes and

during periods of desiccation.

As the lake levels rose, the valley fill was reworked by wave action

along the encroaching shoreline.

for an extended period, wave and
of sand and gravel, whereas far
and clay, wére deposited in the

ment caused these beach deposits
sediments and caused new beach
alluvial slopes. As the water r
it left the hillsides terraced with
lake sediments. Many of the bet
strata.

leep, still water.

Where the lake stood at one Jevel

current action formed bench deposits

her offshore the finer materials, silt
Further emﬁmaeh»w
to be buried by younger deep-water
deposits to be formed farther up the

sceded in a similar halting manner,
the history of its retreat.

The sand and gravel strata are
ter wells in the aves tap gome of these
For example, well 20/24-24bb2, whieh furnishes the municipal

the most important aquifers in the

water supply for Fernley, is finished in sand and gravel at the base of

the Lahontan section and is rep
minute) with a drawdown of only

The northwestward-trending
20 N., R. 24 E., is an example
aquifers. This shore feature de
shore currents of Lake Lahontan
dry bed now parallels the west
factors that caused the formati
throughout much of Lake Lahon

side of the spit.

rted to yield 1,000 gpm (gallons per

35 fest.

gravel spit in secs, 14, 23, and 24, T.

f one of the better sand and gravel

veloped at the junction of the long-

and the mouth ol the stream whoss
The combination of
n of the spit was probably sctive
tan’s existence, and; therefore, beds

of well-sorted gravel similar to those exposed are pr()babi"yf p] esent at

depth along the trend of the spit

Many of the strata reported
logs (table 3) are probably interla
and sand gimilsr to-the sedimen
blufl sast-of Wadsworth. The sa

s clay or sandy clay in the drillers’
minated layers of thinly bedded clay
ts exposed in the face of the valley
nd strata form many small independ-

ent aquifers which may yield small amounts of water to properly con-

gtructed wells,
RIVER

The terrace on which the towr
by deposits of the Truckee Riv
Altl
silt to boulders, they contain m
gravel and thus should yield wate

Pleistocene and Recent age,

constructed wells.

DEFOBITS

of Wadsworth is built is underlain
er. The river deposits sre of late
hough the deposits range in size from
any strata of well-sorted sand and
1 at relatively high rates to properly
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GROUND WATER
OCCURERENCE AND MOVEMENT

Most of the recoverable ground water in the Fernley-Wadsworth
area is in the unconsolidated sediments of the valley fill. Where the
valley fill consists either of fine-grained material, such as silt and clay
or of poorly sorted alluvium, the permeability is very low, and only
small yields can be expected from wells. In contrast, beach deposits
and other well-sorted sand and gravel strata have moderate to high
permeabilities and will yield water readily to wells.

Water in the uppermost, or shallow, aquifers of the Fernley area
generally is under water-table, or unconfined, conditions. In the
deeper aquilers, however, the water generally is under artesian, or
confined, conditions, ~The altitude of the piezometric surface of the
water-in the deeper aquifers generally is 10 to 20 feet lower than the
altitude of the water level in the overlying shallow aquifers. Example
of exceptions to this general rule are the deeper aquifers at the south
edge of the farming district near Fernley. These aquifers are not
overlain by shallow aquifers, and the water in them appacently is nét
confined.

In the Wadsworth area the data are inadequate for determining
where confined and unconfined conditions exist. = However, the water
in the uppermost aquifer probably is unconfined.

In moving from recharge to discharge areas, ground water flows in
the direction of lower head just as surface water does. ~The movement,
however, is much slower, the rate ranging from a few feet a year to
several hundred feet or more a day. Inthe Fernley-Wadsworth ares,
the rate of movement undoubtedly covers a rather wide range because
of the probable wide ranges in the permeability of the aquifers and the
hydraulic gradients. Although the range is not known, the average
rate probably is a few hundred rather than a few thousand feet a year.
In the study area the principal area of recharge is the irrigated crop-
land south of Fernley. This is shown on plate 1 by the pronounced
ground-water mound that underlies the irrigated area. The water
moves from this recharge area to areas of discharge, of which the prin-
cipal ones are the playa (alkali flat) areas north and east of Fernley
and the valley of the Truckee River near Wadsworth (see pL. 1.).

Although the control is inadequate to extend the water-level con-
tours more than about 1 mile east of Fernley, it is inferred that the
shallow ground water beneath the irrigated lands east of the area
shown on plate 1 is moving northward to the playa. The shallow
water beneath the Wadsworth area also is moving northward, at a
gradient controlled by the Truckee River.

The available data were insufficient to warrant drawing a piezo-
metric surface for the artesian water in the Fernley area, but the data
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suggest that the artesian water also is moving northward to the playa

and northwestward 1o the valley

of the Truckee River.

RECHABRGE

Ground-water recharge in the

Fernley-Wadsworth ares is effected

by (1) infiltration of precipitation, (2) infiltration from streams and

canals, (3) underflow from the su
tion of irrigation water:

rrounding highlands, and (4) infiltra-

INFILTRHATION OF PRECIPITATION

Precipitation in the valley averages somewhat less than 5 inches a
year (p. AA4), almost all of which is evaporated or transpired before

reaching the water table.

Thus the annual recharee to the ground-

waber reservoir from divect precipitation is negligible.

INFILTRATION FROM STREAMS AND CANALS

The water in the river deposit

s underlying Wadsworth probably is

in hydraulic continuity with the Truckes River. 'Thieriver is a source

of recharge to the shallow groun
when the river stage is bigher tha
Although the historie recharge fro
large withdrawals from the aqui
duce substantial recharge from

Leakage from the Truckee Cq
- Dam and Lahontan Beservoir ha
feet annually; nearly 16 percen
220,000 acre-feet per yesr.! The
Fernley probably is only a small
because the underlying lake sec
however; even if the leakage is
is a significant source of ground
tributary canals are filled with
from these also is 8 source of gr

d water in the Wadsworth area only
nthe surtounding ground-water level
ym this source is considered neglipible,
fers in the Wadsworth ares couldrin-
he river:
wnal in the 81 miles between Derby
s been estimated at about 35,000 scre-
of the total average flow of about
v lenkage in the imniediate vicinity of
| fraction of this amount, principally
liments are tvelatively impermeable;
only a thousand acre-feet a year; it
-water recharge. Several of the dis-
water most of the'year, snd leakape
und-water recharge.

UNDERVFLOW FROM THE SURBOUNDING HIGHLANDS

Most of the underflow to the Fernley area results from the infiltra-
tion of recharge from precipitation in the drainage basin south of

Fernley.

On the basis of the precipitation map prepared by Hardman (1936),

it is estimated that the average

annual precipitation in this drainage

srea is about 20,000 acre-feet: however, only a small percentage of

the precipitation recharges the g
of it either evaporates oris transp

L U8, Burpsuof Reclamation, 1849, Truckse Cax

round-water reservoir, because most
ired before it reaches the water table.

sl loss studys Chrson Uity Wev., openfilarepts




AATQ CONTRIBUTIONS 'TO HYDROLOGY OF THE UNITED STATES

One method that has been used to estimate recharge to other ground-
water basins in Nevada is to assume that a fixed percentage of the
precipitation within each of the percipitation zones mapped by Hard-
man recharges the ground-water reservoir.: Seven percent is used for
the 12- to 15-inch zone and 3 percent for the 8- to 12-inch zone. It is
assumed that the récharge is negligible in zones in which the precipi-
tation is less than 8 inches. ~According to Hardman’s map, approxi-
mately 6 square miles are in the 12- to 15-inch zone and about 12square
miles in the 8- to 12-inch zone. If one uses the percentages given
above, the average annual recharge to the Fernley area as a result of
precipitation is computed to be about 500 acre-feet.

INFILTRATION OF IBRRIGATION WATER

The 4,000 acres under cultivation in the Fernley farm district re-
ceive an average of 20,000 acre-feet of surface water per year.  Be-
cause the amount of water applied is about twice the average consump-
tive use of the crops that are commonly grown; half the water, or about
10,000 acre-feet, iz available for evapotranspiration, runeff, and re-
charge to the ground-water reservoir. The proportion of this excess
water that recharges the ground-water reservoir is not known, but the
rise of ground-water levels under several sections of land during the
irrigation season suggests that the average annual recharge is at least
several thousand acre-feet. Excess irrigation water is thus the largest
source of recharge to the ground-water reservoir.

WATER-LEVEL FLUCTUATIONS

Figure 2 shows the relation between monthly precipitation, monthly
diversions for irrigation, and fluctuations of water levels in four
selected wells for most of 1953 and 1954. The effects of precipitation,
evapotranspiration, pumping, and other factors which in other areas
generally cause the largest water-level fluctuations sre overshadowed in
the Fernley area by the response of water levels to the spreading of
water {or irrigation,

Periodic measurements of water levels were made at 14 other wells
during this same period. These measurements show that in shallow
wells fluctuations generally are greatest in the southern part of the
farm district in the 8% sec. 14, and the SWl{sec. 13, T.20 N, R. 24 E,,
where the annual fluctuations may be as much as 15 feet. The annual
fluctuations in shallow wells decrease to the east and north until, in :
the vicinity of Fernley and northward, they are only a few feet.  Water
levels in wells deeper than about 50 feet appear to Huctuate with and
at about the same magnitude as the water levels in shallow wells in
the southern part of the irrigated district, although the head in the
deeper aquifers is 10 to 20 feet less than that in the shallow aquifers.
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water, and fnctustions of water lovels in four selected wells:

One plausible explanation for this pattern of fluctuations is that
in the southern part of the irrigated area some of the shallow ground
water 18 moving downward to the deeper aquifers through semi-imper-
vious strats.  Although the shallow water is in hydraulic eontinuity
with the water in the deeper aquifers, it loses considerable head during
its vertical novement. The strata of relatively low permeability that
separate the shallow and deeper aquifers become less permeable to the
north until movement of water between the shallow and deeper aquifers
is negligible. ~As a result, north of about the middle of secs. 13 and
14, the water-level fluctuations in the two systems are relatively
independent. ‘
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In the northern part of the district, along U.S. Highway 40, where
the water in the deeper aquifers is confined, water levels respond
quickly to changes in head of the water in the deeper aquifers near the
south edge of the irrigated land. Consequently, beneath and north of
the town of Fernley the water-level fluctuations in the deeper aquifers
have several times the magnitude of water-level fluctuations in the
shallow aquifers.

Water levels in the Wadsworth area evidently respond principally
to changes in stage of the Truckee River. In 1953 and 1954 the water
levels in wells 20/24-3be2 and 20/24-3be3 fluctuated only 1 or 2 feet,
and they had no apparent relation to the water diverted for irrigation
in! the Fernley area.

QUALITY OF WATER

Most dissolved solids in ground water are acquired by the solution
of constituents of the soil and rocks through which the water perco-
lates. In general, the degree of mineralization of the water is deter-
mined by the solubility of the rock or-soil, the area and duration of
contact, and other factors, such as pressure and temperature.

Because Lake Lahontan and its predecessors had no outlet, con-
tinued evaporation caused the lake waters to become increasingly
saline. When the concentration of minerals exceeded the saturation
point, the minerals precipitated out of solution and eventually were
buried in the lake sediments. Thus, the sediments in the Fernley
area contain much readily soluble material that is capable of markedly
increasing the mineral content of relatively fresh ground water as it
percolates through them.

Chemical analysis of water from selected wells, springs, and surface-
water sources in the Fernley-Wadsworth area are given in table 1.
Sodium and sulfate ions commonly are the major constituents of highly
mineralized water in the Fernley area. The degree to which fresh
water can become mineralized as it passes through the sediments is
shown by the increase in dissolved solids of relatively fresh canal water
as it moves to discharge areas north of Fernley.. Table 1 shows that
the concentration of dissolved solids in the canal water is only 128 ppm
(parts per million) before it is diverted but that by the time it reaches
the pond insec. 12, T. 20 N, R. 25 E., the concentration has increased
to-about 3,220 ppm.

The probability of obtaining water of satisfactory chemical quality
in g given area can be predicted best on the basis of the quality of
water from wells in the'aren. Wells south of Fernley, along the flank
of the Virginia Range, yield water from the deeper aquifers that is
generally of satisfactory chemical guality for most uses. - Water from
these aquifers becomes incressingly saline toward the north until, near
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U.8. Highway 40, the chemical quality of water from most of the wells
deeper than 50 feet is unsatisfactory for most uses:

In Wadsworth and aleng the Truckee River, moderste yields of
water probably can be developed {rom aquifers at shallow to moderate
depths in the underlying river deposits (pl. 1). The quality of the
water in this area, howéver, may be impaired by the infiltration of
nitrates from the Truckee River and by contributions of highly min-
eralized water from the bordering Lahontan sediments.

UTILIZATION OF GROUND WATER

In 1958 Fernley established its first municipal water-supply system.
The successful completion of well 20/24-24bb2 whose site was selected
on the basis of information obtained during the early part of the present
study, in large part resulted in the establishment of the municipal
water system. As s result, many of the privately owned wells (table
2) in the area served by the system are no longer in use. . Beyond the
limits of the municipal distribution system, privately owned wells are
still used for domestic supplies and also, to some extent, for watering
stock. Ground water is not used for irrigation and is not likely to be
used for this purpose to any significant extent in the near future be-
cause: (1) much of it is not of satisfactory chemical quality, (2) ade-
quate yields may not be obtainable in many areas, and (3) ample
canal water is generally available.

The sand and gravel deposits, which compose the better aguilers
within the Lake Lahontan sediments in the Fernley area, are irregular
in areal extent, thickness, and depth. Because of this condition and
because the water in much of the area is highly mineralized, it is de-
sirable for anyone planning to develop ground water to have a basic
understaniding of conditions under which the ground water cccurs.
Otherwise, unnecessary risk may be taken in the search to obtain g
supply W’hOSB ywld and chemical quality are bath satisfactory and are
likely to remain so indefinitely.

One of the better areas for the future developmenb of ground-water
supplies probably is in the vicinity of the northwest-trending gravel
spit in-sees, 14, 23, and 24, T. 20 N, R, 24 E. (p. AA7).

In the Wadsworth ares, water 18 obtained from wells that tap the river
deposits although underflow of mineralized water from the surround-
ing Liahontan sediments, and nitrates {rom the Truckee River are
sources of contamination.

CONCLUBIONS

The principal source of ground water in the Fernley area is water
that infiltrates from irrigation in the farm district.  This water has
flushed the salts from the sediments to some extent and has made it
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possible in much of the area to obtain water of a chemical quality
satisfactory for domestic use. :
From the available evidence, water from the deeper aquifers is likely

to be highly mineralized, except locally along the southern part of the

farm district. Well 20/24-24bb2, which furnishes the municipal

supply for Fernley, gives an indication of the quality and the yield

that is obtainable from wells tapping the deeper aquifers in the more

favorable areas. ;
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Tasrm 3.8elected drillers’ logs Véf wells
[See table 2 for additional information on the followmg wells]

Th{iok::ses& Depth leat)

20/24-5062
Clay and Broken 108K, - e eiamnr o citamm e o smdawas e 22 : 22
Gravel, Hght (Waber) oo o v oo oot 36 58
CIAY, BTBY i n el dfmo e i e s 2 60

20/24-4na2
Gravel and small boulders. - oo oo el 23 23
Sand and gravels il e o ceim et aim e Rl 30 58

26/24-4de2
Band, Drown, COATEE. v o avncmmmm s 23 23
Clay, tight,and gravel . oo e 6 29
Clay, sandy, Sghto o e 8 37
Sand, coarse, and gravel.. . ieun ol e 23 60

20/34-8eal
Band, gray, loose L uil il i liidi s s e i aiin s diiiac 18 18
Gravel, loose (water) L l_ooiowroiosrneius S 30 48
Clay andgravel ...................... RIS e 1 49

20/04-Hedl
Sand, fine (waler) . i ociees diniiiain m s e il L 30 30
Sand and gravel (water) oo o vinn- P AU - 20 50
Sand (Water) . ol il e e e e e el 40 o0
Clay, brown, 8a0dy - - ov o ocmeceive v oo i i 6 06
Shale, Bl ool i n e cmicmm s e m s e R SRR IEL 5 101
CIaY, DIOWI. i oo oo b e e e b DO EE D g 110
Band (Water) e S v i e 10 120
Sandl ..l ST A S o PR 15 136
[S1 B AR v N DESURI I SRR BIN  e 12 147 |
Band (water) ... . il o R 3 =150 ]
Clay, Browi,. « o 0w i b oot i i o i 24 174
Bhale, bloe. ool ol il e b e me 5 179
Clay, 8ray. oo ol i 11 : 190 |
Bhale, blue. .ol e i e b e i D 25 215
Gravel and gand (wabter) ... oo iiiii nwse oo ldlin 5 220
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Tasue 3.—Jelecled drillers’ logs of wells—Continued

Thickness Depth (foot)
(feet,

20/24-11del
Band .. 29 29
Gravel (water) ... ___ ... 2 31
ay, brown, heavy. .o 12 43
Sandand elay.._____ ... _______ ..~ S 121 164
Band and elay... ... .. ____.____ 66 230
Hardpan (cemented gravel?) . oo 20 250
Clay, sand, and tough elay__ oo v . 40 290
Sand and gravel, tight (trace of water) 23 313
Clay and sand. ..o o - 48 361
Sand and gravel, tight (race of water)..... .. 53 414
Gravel, cemented... ... _______ ... ____________.. 20 434
ClaY o e 9 443
Sand, hard_____________________. BT 2 445
Clay, brittle. .. ... __________... B 37 482
Gravel... ... ... B 34 516
Hardpan (cemented gravel?) ... ... ___________ 14 530
Clay, blue_ _..._.______.. . . U 5 535
Gravel, cemented...________ ... ______________ . 3 538
Clay, tough 4 542
Gravel, fine - S 14 556
Clay_ ... ... . S 10 566
Hardpan_ . ____ i 2 568
Gravel, tight.___________. PR 6 574
Gravel_ ____ ..o .. P 5 579
ClaY e e o e 5 584
Gravel, loose. ... ________ ... ... _________._- 7 591

20/24-14na2
8ilt, fine, and sand_____ .. .. _________.. R, 19 19
Sand, fine (water) . _______ ...l 11 30
Clay, brown, s0ftu ... 10 40
Hardpan, brown, very hard. ... ______ ... 8 48
Clay, blue. .. - 12 60
Clay, blue, black, and brown.... . e 10 70
Clay, blue, black, brown, and gravel . __________ . __._. 30 100
Clay, blue, black, and brown .. _ oo 15 115
Gravel, small, and fine sand (little water) .. _____.__ ... 10 125
Sand and small gravel._ .o 8 133

20/24-23ab}
Existing dug well for which no log is available. . ....... : 43
Sand, soft, silt, clay, and gravel. . _.._.___ . 10 53
Clay, hard, cemented sand, and gravel. ... 0000 .- 10 63
Clay, hard, cemented sand, and gravel ... . . . 4 67
Alternating layers of sand and brownelay. .. ... ___ 7 74
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Tabre 3.~Selected drillers’ logs of wells—Continued

AA21

Thickiness | Depth (eet)
)

20/24-24bb2
e T U SO U N SRS S Ao 8 8
Clay, blue, Beavy .o oo L0 wl il 64 76
Band. .ol Sl il Y 2 75
Clay, B « v e e 8 86
Band_. e EERE 2 825
Clay, blue. . .. lociiuiiioion o i i L S e 99 187
Boft, shattered rock with some sand and gravel___ 112 20 207

20/25-20 bl
Silt and sand (water) oo oo ie L bl ol 3 3
Clay, BrAYoc v i it s S L it b o e 7 10
Clay, gray,and fine sand (wabter). ... cceo oo cmanos 10 20
Band, fine. C i i e i e i it 10 30
Clay, Hght-pink. il 1o 40
Clay, Hghtepink . Llvovo o i oot 20 60
Hardpan, sand, and graveliooo oo _ .. e SEESE L e 10 70
Clay, Bghtabrown. oo e Dl 10 80
Band, cemented. . oo i i B 20 100
Clay, light-brown, sandy _ .. coe oo coldlioiioisg 10 110
Sand, cemented, and hard gravel .. ... liuoieins 20 130
Clay, light-gray, sndsand. .oooo oo o uniaiio o 25 158
Gravel, large (water) iocliioueeio i oodoieii il 6 164

20/25~21 mel
Sand and silbo. ol iiiliilioi Ll eiiiahen i 25 25
Clay, blocky, and small Iayers of sand (water).o oo Lo 11 36
Hock, cemented, and gravel oo i once i iimunnnic et 4 44
Hardpan, send, gravel, and elay oo ccomva oL 000000 25 85
Bocks and boulders in cemented formation. ..ol o00 7 o
Rock and gravelin brown elay . coevmmnn oo 0n 12 84
Gravel, very hard, cemented. ... ... ________iii..oiil 2 86
Gravelinhard brownelay.c oo _ e ocoion il g a5
Band, cemented,; smallgravel, and elayioo.oconiiiinng 15 110
Clay, ight-brown, hard, sand, and gravel .. ....._ 000 4 114
Hoek, hard, cemented . ol i iiman e o 1 115
Band, hard gravel, and brown elgy. .. ..... . 5 120
Clay, pink, soft, sand, and small gravel ... ...coco ool 20 140
Clay; rusty-brown, hard, and small gravel .. .o 000, 10 150
Clay; white, soft, gummy, sand; and small gravel....... 10 160
Clay. white, and fine-to-coarse sand (hot water)ooooonin 10 170
Clay, gray, orange, brown, fine gravel; and coarde sand_ . 5 175
Clay, gray, gravel, and hard sand. . coooo ooiiia 3 178
Clay, gray, hard strata, and finesand.. o oo o 2 180
Clay, white, pink, brown, andsand- oo oo iy 1) 186
Clay, layers 4- fo 6-in. thiek .iiio ool iioii o0 4 190
Clay, brown, bavd, and sand. oo oo oo iiiaai ol 4 194
Clay,; brown; hard; alternating with' soft material ..o 3 197
Sand, black, fine, and soft brown elay. o ..o oo 3 200
Band, black, fine (water) 2l _oioiii cwipaienl Diniis #14 20814
Clay, brown, andsand. . o oeooslaaiinnn L usaiooilon 217 212
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TagLe 3.—~Selected drillers’ logs of wells—Continued

Thicknaess Depth
oot pth (feet)
20/25-21 bl
Clay, brown, soft, silt, and 8804« v ccmmmmcccieiaanaan 20 . 20
Sand, black (wm;er) _________________________________ 15 35
Clay, Light-brown, ‘‘rock,” boulders, and compaet gravel. 15 50
(ravel, black, and brown ClBY e 18 68
Gravel blaak and “rock” (httla water) . ool e cean 1 60
Clay, bmwn, TS e S 3 72
Clay, brown, hard, cemented sand, and hardpan.... ... 3 75
Clay, bmwn‘__-_,_--___-”-””..__-_--",__-‘______; 2B 98
Sand, cemented; gravel, and elay layers_ - __..io.ooliis 26 124
Gr avel smally and elay layers oo et 19 143
20/25-24 oAl

8ilt, “rock,’ andgravel e 8 1 8
“Conglomerate’ . i 4 g 5
BT . e o e s 7 19
Roek,” gravel, and CIAY - oo e A6 -85
Hand, cemented gravel, and hardpan. ... _coiiiea o 010 45
Ssmd eemented ____________________________________ 5. 50
Clay, gravel,and sand . . o o0l anai it ot - L2000 70
Sand, cemented  _ o oo u et D il L 10 20
":‘s&nd cemented; and gravel. v oot oncoso sl i i 10 -90

and eemen,ed and hardpan_ .. .oliioaiiiiecaieoain 10 100
ba,nd very fiue, "and L4120 SN IC AR I i 5 105
‘:and very fine,and ey Looliaaoe S Do iDL 13 118
Sand very fine, Micaceous (WAlST) v o oiiimmmmmnn s 1 119
Hardpan“y__,--H“---_----_ﬁ__-_W."_-.,, _______ 1 120
Gravel, toarze, and light-brown elay. . .. ..o .o to. 3 123

U8, GOVERNMENT PRINTING OFFICE: {963
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Base from U.S. Geological Survey topographic
maps Wadsworth and Two Tips, 1957
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INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.— 62034

Geology by William C. Sinclair, 1960

EXPLANATION
‘é P /—_ i —— -
3 Contact
& River deposits E Dashed where approximately located
" ; w145 —
E 2 »E Contours on water table
i : = Contour interval 5 feet;
g B9 lake sediments g Datum is mean sea level
P A 's °-.-‘:'-'." :
Sars ik 2 il E ik
L Allaviam J E Well
< Showing altitude of the water table
7 2
Ll dd1
A e e &
Bedrock o E Spring
=
a

MAP OF THE FERNLEY-WADSWORTH AREA, NEVADA, SHOWING GENERAL GEOLOGY, CONTCURS ON THE
WATER TABLE IN JUNE 1953, AND LOCATION OF WELLS AND SPRINGS '
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