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FOREWORD

This is the fourteenth in a series of bulleting prepared by the
Geological Survey, United States Department of the Interior,
under cooperative agreement with the State of Nevada.

The Quinn River Valley, Humboldt County, Nevada, has for
many years supported a well-established agricultural economy,
based on irrigation from numerous streams which flow into and
" through the valley.” An expanded agricultural economy is now
developing from the use of ground water.

This publication should be of interest and value to various
administrative bodies and the public, as it provides much of the
basic information needed to carry on an orderly program for
maximum development of the area by use of this new ground-
water resource. : ‘

EpMunNDp- A; MUTH,
August 12,1958 . State Engineer.
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ABSTR

The Quinn River Valley is'a n
trough about 90 miles long and {
of it is in the northeastern part

but the northern end extends int
climate is arid to semiarid. Preci
less than 9 inches on the valley

the vicinity of the highest peaks

east by the Santa Rosa Range,

ACT

ortherly trending intermontane
vorm 12 to 40 miles wide, Most
of Humboldt County, Nevada,
o Malhieur County, Oregon. The
pitation ranges from somewhat
floor to more than 20 inches in
. The valley is bounded on the
and on the south by unnamed

. hills extending westward from Winnemucca Mountain: The
southern part of the western boundary is formed by the Slumber-
ing Hills, and the northern part by the Quinn River Mountains
and the White Horse Mountains. Low hills joining the Santa Rosa
Range and White Horse Mountains form the northern boundary.
-~ Two major streams, McDermitt Creek and the East Branch
of the Quinn River, enter the valley near its north end. These
gtreams. combine with Washburn Creek and the drainageways
from Oregon to form the Quinn River, which then flows southerly
to its exit from the valley, the gap between the Slumbering Hills
and the Quinn River Mountains.

The mountain ranges are composed of rocks in which ground
water generally does not circulate freely. These rocks are indu-
rated and metamorphosed sediments, igneous intrusives, and lava
fiows. The valley fill is composed largely of unconsolidated or
poorly consolidated sediments, some of which are important
aquifers. These sediments consist of clay, silt, sand, and gravel.

The aquifers within the valley fill are recharged mainly by
the infiltration of water from streams and from the percolation
of irrigation water below the root zone. It is estimated that the
annual ‘recharge to the ground-water reservoir averages about
24,000 acre-feet.

Under natural conditions grou
by evaporation from the land su
of  phreatophytes. The phreatopl
grags, rye grass, rabbitbrush; w
It is ‘estimated that the natural
about 25,000 acre<feet annually.
water was discharged from 18
water was in addition to the
transpiration.

nd water is discharged mainly
rface and by the transpiration
vtes include greasewood, salt-
Allows, -buckbrush, and alfalfa.
discharge of ground water is
About 5,000 acre-feet of ground
irrigation wells in 1955, This
water discharged by evapo-
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The amount of ground water that can be developed on a
perennial basiz depends largely on the amount of the natural
discharge that can be diverted to wells that presently is being
evaporated or transpired by phreatophytes having little or no
economic value. In the McDermitt area, near the northern end
of ‘the valley, this potential development amounts to about 2,000
acre-feet per year. In the Home Ranch area, in the west-céntral
part of the valley, about 8,000 acre-feet of ground water could
be salvaged annually by lowering and maintaining the water
table and the capillary fringe above it below the root zone,

Native vegetation having a low ‘economic value uses about
7,000 acre-feet of water annually in the Orovada area in the
east-central part of the valley, In order to salvage all this water
the water table throughout that area would have to be lowered
to a level below the valley floor. In the Davey Town ares, the
potential development is negligible.

Except for being somewhat hard, all-the water that was ana-
- lyzed appeared to be satisfactory for stock and domestic use,
Most of the water was satisfactory for irrigation also. Several
samples, however, had a high salinity which would require spe-
cial practices for salinity control and the selection of salt toler-
ant crops.




GEOLOGY AND GROUND-WATER RESOURCES OF
QUINN RIVER VALLEY, HUMBOLDT
COUNTY, NEVADA

By F. N. VisHer

INTRODUCTION

Purpose and Bcope of the Investigation

This investigation of the geology and ground-water resources
of Quinn River Valley (fig. 1) is part of the Statewide program
of the U. 8, Geological Survey in cooperation with the State Engi-
neer of Nevada for evaluating the ground-water resources of the
State. The U. 8. Geologiedl Survey is represented in the joint
program by O. J. Loeltz, District Engineer for the Ground Water
Branch in Nevada, and the State by Edmund A. Muth, State
Engineer, - ,

0. J. Loeltz and D. A. Phoenix began a study of the area in
1947, at-which time most of the available hydrologic data were
comipiled. Some additional hydrologic data were gathered between
1947 and 1954 by O. J. Lieeltz,; J. L. Poole, T. W. Robinson, and
C. P. Zones. In July 1954 the author began a program of inten-
sive field work which included the gathering of the remaining
significant hydrologic data and reconnaissance mapping to show
the ‘bedrock-alluvium contact, the coutact between the younger
and older-alluviam, and the approximate toe of the alluvial fans.
The mapping was done on aerial photographs at a seale of 1
inch tothe mile and later was used in the preparation of plate

1. The field work included also
number of ‘bedrock exposures to

vious investigators. Field work w
The greater part of the repol

ground witer—its  oceurrence,
chemiecal quality, and utilization.
characteristics of the rocks also
geology controly the occurrence

Acknowl

the examination of a sulficient
confirm the observations of pre-
ras completed in the fall of 1955,
tig ‘devoted to a diseussion of
recharge, movement, discharge,
The geology and water-bearing
are discussed, ingsmuch as the
and movement of ground water.

edgment

The cooperation of all the residents of the valley in supplying
data concerning their wells and allowing measurements and tests

to be made iz very much apprecia

ted.
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FIGURE 1. Map of Nevada showing areas degcribed in other
ground-water reports and in the present report
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FIGURE 2. Map of the headwaters of the Quinn River in Malheur
Co

nnty, Oregon, and Humboldt County, Nevada.
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Geographical Bketch

Most of Quinn River Valley is in Humboldt County in northern
Nevada (see fig. 1), but a small part extends into Matheur County
in Oregon (see fig. 2). The valley iz a northerly frending inter-
montane trough about 90 miles long which ranges in width from
12 ‘miles at the south end to 40 miles at the Nevada-Oregon
boundary. It has an area of about 2,300 square miles. Tt 18 bounded
on the east by the Santa Rosa Range and on the south by unnamed
hills extending westward from Winnemucea Mountain. The south-
ern part of the western boundary is formed by the SBlumbering
Hills, and the morthern part by the Quinn River Mountaing in
Nevada and the White Horse Mountaing in Oregon. Loeally the
southern part of the Quinn River Mountaing is called the Double
“H” Mountains. The northern boundary is formed by low hills
between the Santa Rosa Range and the White Horse Mountains.

The Quinn River is Tormed about 4 miles south of the Nevada-
Oregon boundary by the union of the East Branch of the Quinn
River, and MeDermitt, Washburn, and other creeks. The river
flows in a southerly direction for a distance of about 40 miles
and then flows westward through a narrow gap between the
Quinn River Mountains and the Slumbering Hills,

MeDermitt, a small community on the Nevada-Oregon bound-
ary, is a local supply center for the ranchers and miners in the
area. The only other commercial establishment is 4 general store
and filling station at Orovada, about 30 miles south of MeDermitt.
Davey Town, in the southern part of the valley, is a newly reacti-
vated mining camp. Sod House, which is in the gap where the
Quinn River leaves the area, isa former way station on the old
gtage line through the area. On the basis of the 1950 census and
the subseguent growth in population it is estimated that there are
about 600 inhabitants in the valley. :

U. 8. Highway 95, which connects Winnemucca and south-
eastern Oregon and southwestern Idaho, enfers the area via a
low pass in the Santa Rosa Range about 25 miles north of
Winnemucca. 1t then continues northward along the east side of
the valley until it leaves the valley via Blue Mountain Pass. State
Highway &A branches from U, 8. Highway 95 at a point about
7 miles north of where U. 8, Highway 95 enters the valley and
then extends westward across the valley through the gap at Sod
House., The nearest railroads are the Southern Pacific and the
Western Pacific, both of which pass through Winnemueca:
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Previous In

Liberal use has been made L
results of 2 number of previous
first of these investigations was'n

lished report deseribes in consid
of Lake Lahontan, a Quaternar:

Lindgren (1915) studied the Nat
on the west side ‘of the north-ce
Range, In addition to the deta
there s algo an excellent genéra
gtructure of the Santa Rosa Rang

A reconnaissance study of gr

River Valley was made by Bry
{1938) on the gold deposits of
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veatigations

v the author of the published
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iled description of the distriet,
I description of the geology and
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the Slumbering Hills includes a
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Yates (1941) reported on the quicksilver deposits west of
MeDermitt. His report deseribes the geology of the area and
incliudes a geologic map of much of the McDermitt Creek drain-
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were used in the preparation of p
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late 1.

Numberiﬁg System for Wells

The number assigned to a w

and locates the well. The number

Management system of land div
of three units. In Nevada the fir
of the Mount Diablo base. The

first by & slant, 18 the range ny

meridian. The third unit, preced
ber. This is followed by an tippe

section in which the well is loea
designsate, respectively, the nortl

southeast quarter sections. The
with 1 show the order in whic

quarter section. For example, th

the second well recorded in the
Mount Diablo base and meridia
ig the township number south of
number followed by an E is the
mette meridian.

On plate 1 only that part of the
seetion and the order in which

sl1in: this veport both identifies
is based on the Bureay of Land
ision. A typical number consists
st is the township number north
second unit, separated from the
mber east of the Mount Diable
od by a dash, is the seetion num-
case letter to denote the quarter
ted. The letters A, B, C, and D
east, northwest, southwest, and
consecutive numbers beginmng

the well was recorded in the
e number 44/37-9D2 designates
SHEY osec 9, T, 44 N, R 87 B,
n. - In Oregon, the first number
the Willamette base. The second
range number east of the Willa-

number designating the quarter
the well was recorded in the
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quarter section is shown. The section number can be ascertained
from the corresponding section number in T. 87 N.; R, 36 E.
Township and range numberg are shown on the edges of the
plate,

CLIMATE

Quinn River Valley has an arid to semiarid climate. Precipita-
tion on the valley floor is somewhat less than 9 inches annually,
whereas the evaporation rate is probably between 40 and 50 inches
a year. However, in the bordering mountains precipitation rates
are higher, generally increasing with altitude. For example;, in
the vicinity of the highest peaks the precipitation has been esti-
mated to exceed 20 inches a year (Hardman, 1936},

Most of the precipitation in the mountains occurs as snow,
although oceasionally rain in the spring or fall contributes sub-
stantially to the total precipitation. Because only a small perveent-
age of the total precipitation occurs during the late spring and
summer months, it is usually necessary to irrigate all crops, even
those having low moisture requirements. The relative humidity
is normally low, and there is an abundance of sunghine. The
prevailing wind is from the west and is strongest during late
spring and early summer. -

The U. 8. Weather Bureau records precipitation at only two
localities in the area—Orovada and McDermitt. The station at
Orovada has been in operation since 1912 and the one at McDer-
mitt sinee 1950, Table 1 shows the average monthly precipita-
tion at Orovada, at MeDermitt, ‘and ‘at Quinn River Crossing,
which is about 40 miles west of the area.

TABLE 1
»Average monthly precipitation, in inches, at selected climatological stations
Oroviadas MoDermitt Guilnn River Crossing
{ Altitude, 4,300 fect; (Altitude, 4,427 Teet (Altitude, 4,087 Teet;
period of record, pericd of record; period of recoid;
1812-1950) 19501955 1929-1955)
January........ 1.05 1.06 94
Februar e 112 A1 T4
March.. 70 56
April 63 3G
May... 09 A6
June.. B4 A0
July... a9 a8
Augus A3 20
Septembe BT a4
October... A3 A%
November_..._. A3 .88
December........ 1.26 66
Totals... ... 7.84 5,64
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At Orovada the months of July, August, and September are
considerably drier on the average than the other months. The
record at McDermitt probably is too short to show the true
monthly pattern.

Figure 3 shows the annual precipitation, in inches, at Orovada
as recorded by the U, S. Weather Bureau for the period 1912 o
1953, inclusive.

Temperature records have been kept at Orovada since 1952 and
at Quinn River Crossing since 1924. The average monthly and
the average annual temperatures are given for these stations in
table 2. The range of the daily temperature is about 20 degrees
in the winter and about 40 degrees in the summer. The average
growing seagson -is 105 days, June 3 to September 16 (Houston
1950, p. 18).

TABLE 2
Average temperature; in degress Fahrenheit, at Orovada
and Quinn River Urossing, Nevada

Oravada Quinn Biver Chyossing
(P@nod ofrecord, {Period of record,
198251850) 192419507
JANUATY. ol 28.0 25.2
February... i BB a1.6
Mareh. oo 398 40.0
April 46.8
May. o i b 540
JUNe s e 61.6
July. 69.6
Augustio... 67.2
Beplember 516
Qotober.. 46.6
Novembe 367
Dacember L B0 26.9
Annwado s e 48.9 47.0

PHYSIOGRAPHY AND DRAINAGE
Most of Quinn River Valley is in the northern part of the
Basin and Range physiographic provivee. The northern part of
the Banta Rosa Range, however, is a plateauand lies in the Colum-
bia Plateau physiographic province.

Mountains

The Santa Rosa Range, which borders the east side of Quinn
River Valley, is the highest mountain range in the area. For most
of its length the range is less than 9 miles wide. However, about
4 miles north of Spring Peak the range broadens into a high lava
plateau. The highest and most rugged portion of the range is
east of Orovada where altitudes of more than 9,000 feet above
mean sea level are common. Santa Rosa Peak, the highest peak
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in the range, is more than 9,600 feet above mean sea level and
more than 5,000 feet above Orovada. Spring Peak, 7 miles north
of Santa Rosa Peak, is 9,400 feet above mean sea level Other
prominent landmarks in this range, but considerably lower in
altitude, are Bloody Run Peak and Winnemucca Mountain, both
of which are in the southern part of the range. North of Winne-
mucca Mountain, the range crest is formed by low hills locally
covered by sand dunes. The range crest then rises abruptly to
the summit of Bloody Run Peak, northwest from which altitudes
generally above 7,000 feet prevail for a distance of 10 miles:
The crest then falls to the lower altitude of Paradise Hill Pass,
but it rises to altitudes generally greater than 8,000 feet north
of the pass to the vicinity of Santa Rosa and Spring Peaks. From
Spring Peak northward the range broadens into a lava plateau
at somewhat lower altitudes. Several prominent peaks such ag
Buckskin Peak, McConnell Peak, and Capitol Peak, rise above
this plateau.

The Slumbering Hills, which form the southern part of the
western boundary of the valley, are a subdued mountain range,
the crest of which is slightly more than 6,000 feet above sea
level. Sombrero Peak, the highest peak in the range, has an alti-
tude of more than 6,400 feet and is about 2, 050 feet above the
floor of the valley.

The Quinn River Mountains rise and broaden from a low
cuesta north of Sod House, where the Quinn River flows from
the area, to a plateau, the highest parts of which are almost
3,000 feet above the floor of the valley and more than 7.000 feet
above mean sea level. The range culminates at the Nevada-Oregon
boundary in a small mesa that is more than 8,200 feet above
mean sea level. South of this mesa ig Disaster Peak, an outlier
whose maximum altitude is about 7,500 feet, The Quinn River
Mountains generally are rather subdued and rise gradually from
the floor of the valley. However, near the northern end of the
valley for a distance of about 10 miles the edge of the plateau
rises abruptly to a height of almost 2,000 feet above the floor
of the valley. At the south end of this section is a prominent
point which has been named Salient Peak,

Streams
The two major streams that enter the Quinn River Valley are
McDermitt Creek and the East Branch of the Quinn River.
McDermitt Creek enters the valley near the Nevada-Oregon
boundary about 6 miles southwest of the town of MeDermitt.
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The East Branch of the Quinn River enters the valley about 6
miles southeast of the town of McDermitt. The drainage basin
of MceDermitt Creek includes 270 square miles in the Quinn River
Motintains. - The East Branch of the Quinn River draing about
150 square miles of the plateau at the northern end of the Santa
Rosa Range. These streams combine with Washburn Creek and
other drainageways from Oregon to form the Quinn River.

The Quinn River then flows southerly to its exit from the val-
ley, the gap between the Slumbering Hills and the Quinn River
Mountains. The river eventually dischargeg onto the playa of the
Black Rock Desert, some 30 miles distant, where all flows evapo-
rate. However, the river seldom flows beyond Sod House. Trout
Creek, which is sometimes referred to as Crowley Creek, is the
only tributary from the west to the Quinn River below its head-
waters. The principal tributaries from the east in downstream
order are Eight Mile Creek, Twelve Mile Creek, Canyon Creek,
Pole Creek, and Flat Creek. Farther south the streams are not
tributary to the Quinn River, but rather discharge onto playas
eagt of the river. From north to south these streams are Willow,
Rebel, and Rock Creeks, as well as many smaller creeks. As shown
on plate 1 all the major streams are perennial in their headwaters
and become intermittent or ephemeral in their lower reaches.

Alluvial Fans and Valley Floor

Allyvial fans have been built along the base of the ranpes
bordering Quinn River Valley. The largest fans are on the east
side of the valley on the western slope of the Santa Rosa Range
where they extend as much as 7 miles from the mouths of the
eanyons. The profile of the slope normal to the range front in
the upper part of these fans may be slightly convex, slightly con-
cave, or straight; however, in the lower parts of the fans the
slopes are uniformly concave upward and in most places they
merge imperceptibly with the valley floor. The line showing the
toe of the fans on plate 1'is necessarily only an approximation of
the true location of the toe of the fans.

In the northern part of the area the fang are cut by numerous
fault scarps which parallel the mountain front. SBome of these
fault searps are shown on plate 1. The fans generally are deeply
incised, often to depths of B0 to 100 feet, by streams that cross
these fault scarps. The apexes of the fans in other parts of the
area also are incised somewhat, but it is thought that this erosion
is not related to faulting.

The valley was inundated by Lake Liahontan. Bars and beaches
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are common features especially in the central part of the valley
where the lake was deepest. The highest discernible shoreline, at
an altitude of about 4,350 feet, is best defined on the fans along
the east side of the valley, and is shown as a solid line on plate
1. Below this line are numerous other shoreline features, most
of which are more prominent than the high shoreline. :
The valley floor varies from a simple flood plain less than a
mile wide east of Salient Peak to a gently sloping lake bed nearly
10 miles wide where State Highway 8A crosses the valley. The
Nevada portion of the valley floor is 66 miles long and has an
area of about 270 square miles. A belt of sand dunes traverses
the -valley through T. 87 N. The shape of the dunes and their
direction of migration indicate they were formed by prevailing
westerly winds.

GEOLOGY

Late Tertiary and Quaternary Geologic History

Knowledge of the late Tertiary and Quaternary geologic his-
tory of Quinn River Valley is important for a clear interpreta-
tion of the occurrence of ground water in the area. The geologic
processes involved in the development of the valley explain the
presence of the important water-bearing materials underlying
the valley floor and help to indicate their distribution. On the
basis of published literature and of general field relationships,
it is believed that the geologic history is.as follows:

1. During early Miocene time basalt and other types of flow
rock were distributed over a large part of north-central Nevada,

2. During the late Miocene and Pliocene epochs these flow
rocks were faulted and folded, producing the present general
form of Quinn River Valley. The faulting was accompanied by
continued voleanism and the deposition of tuffaceous fan and lake
sediments with local interbedded lava flows. Perhaps several thou-
sand feet of these sediments were deposited.

3. In late Pliocene and early Pleistocene time intensification of
faulting was -accompanied by a reduction in volcanism and a
regional tilting toward the west. These were accompanied by
continued deposition of sediments over much of the area. The
basin was one of internal drainage and a lake probably existed.

4. In the middle Pleistocene epoch the valley overflowed to
the west and the Quinn River incised itself into the basin 61
The material eroded from the valley was deposited in the basin
to the west eventually causing a rise in the base level of the
Quinn River and the consequent alluviation of the lower part of
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the inner valley. During this time faulting and alluvial fan devel-
opment continued:

5. In late Pleistocene time there were several advances and
retreats of Lake Lahontan, which resulted in the deposition of
a thin veneer of lake sediments on the floor of the valley and the
carving of shoreline features at higher elevations.

Stratigraphy and Structure of the Ranges

The only published material on the general geology of the

Santa Rosa Range is the work of Lindgren (1915). The following
is quoted from his report (p. 10-12) : :

(reologically the Santa Rosa Range is really a “terra incognita.”
The maps of the Fortieth Parallel Survey extended only as far
north as Winnemuecea, at latitude 41°. The outerops on the north
gide of the river close to Winnemueea are, on these rmuaps, indi-
cated as “Jurassic (7).

Considered geologically . . . . the range may be divided into
two parts. The northern and northeastern parts consist of Tertiary
basalt, in many flows, one superimposed upon another, affer the
manner of the Miocene Columbia River basalt, with which these
flows should, in fact, be correlated. A few flows of rhyolite are
intercalated in the flows of basalt, which is also intersected by
dikes of rhyolite. Flows of latite and trachyte form minor parts
of the series.

This Tertiary part of the range begins abruptly just north of
Canyon Creek, where the basalts lie on lustrous clay slates. North
of this point no older rocks are seen. The contact runs southeast-
ward. from the head of Canyon Creek, and probably the whole
northeastern part of the range northeast of Spring Peak and
Thimble Peak is built up mainly of basalt. The flows as a whole
dip northeastward at angles ranging from 8° to 15°. A certain
dependence of topography on geology is manifest in this part of
the range. Although the western slope is rough and steep, the
eastern side tends to form a dissected platean, sloping gently from
the summit; for instance, at the head of Eightmile Creek and at
the State line, as noted above, the range has changed into a plateau
with a western scarp.

Lava flows are seen again on the west side of Quinn River
valley, in the steep slope of Salient Creek [Peak|. The persistent
northeasterly dip of the lavas indicates doming, and it is probable
that the upper part of the Quinn River valley in the latitude of
National represeits a sunken slice of this dome, It is difficalt to
interpret the structure of this northern part of the range withont
assuming doming and faulting, although the western slope of the
range now shows 1o topographic indieations of a fault.

The southern and larger end of the rapge is free from voleanic
rocks except o few small basaltic flows ‘close to the Ilumboldt
River -near Winnemucea. The narrow ridge is topographically
symmetrical down to the line where the older rocks are covered
by the wash, and there are no topographic indications of faulting.

g %
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are soft; deeply eroded; and poorly exposed. The most rugged
erosion f"m‘ms, ineluding proninent buttes on the summit and west
slopes of the hills; are Larvud from the lavag .

The southern part of the range was not vmud but from a dis-
tanee it can be seen to consist mainly of dark, resmt:m'r rocks that
are probably lavas, though some have:s massive appearance and
may be intrusive.

The geology of the area west of McDermitt is described by
Yates (1941, p. 823-327) as follows:

The steeply searped; plateaulike character of the Southern White
Horse Mountaing is the result of block faulting in a thick sequence
of nearly horizontally: bedded Miocene lavas, and the basin-like
draindge aven of MeDermitt Creek, which meludes most of the
Opalite district, roughly coincides th a down-faulted bloek of
lavas. No rocks older than Tertiary are exposed in the area map-
ped, but immediately to the southwest the lavas rest upon the
eroded surface of a pranitie complex. The lavas, which range from
rhyolite to basalt in eomposition, are locally iunterbedded with
tuffs; The lavas are overlain by thinbedded upper Miocene lake
sediments, ‘which contain the € Jpalite and Bretz ore bodies. These
diments. probably accumulated in a depression that was being
deepened from time to time by faulting, and were faulted down
to their present position during the Pliocene: . o,

The dominant rocks of the area consist of over 3,000 fect of
lava: flows, whieh range in’ eomposition from basalt to vhyolite.
Intrusive rocks appear to be searce, but some of the rocks mapped
as extrusive may be intrusive——for exmnplv the rhivolites near the
Dx.sac,ter Poak prospect; The recks in the western part of the aréa
are i general more basic than these in the ecastern part. The
silicic lavas ranges from obsidian to porphyritic vhyolite and in
eneral  exhibit wvll developed flow banding. 'I‘hev are locally
agsociated with tuffs. The basaltic and andesitic lavas are darker
than the rhiyolite and dve generally in thinner flows. They are
characterized by vesicularity, columnar structures, flow breccia-
tion, and porphyritic texture. The flows are cither horizontal or
nearly so, except where they have been locally tilted by faulting.
Individual flows are from a few feet to more than 100 feet

s

Liate Miocene lake sedimernits are distributed over a consider-
able part of the MeDermitt Creek Basin . - and they probably
onceextended over a much larger arvea from which they have been
removed by erosion, In places they are more than 200 feet thick,
They consist mainly of well:bedded tuffs; shales (including elayey,
carbonaceons, tiuffaceous, and diatomaceous varieties), and sand-
gtones, but include small lenses of conglonierate, They arve mostly
light-golored, varying from white to lig’ht brown, except that the
carbonaecous shales are dark chocolate brown. The constituent
fragments are dominantly of voleanic origin. Some beds contain
carbonaceous plant fragments and fossil Wcmd and fossil leaves,
fish, and fresh-water gastropods were collected at several 1)](1(‘6%
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and they probably underlie most of the Quinn River Valley floor.
According to Yates (1941, p. 825-326), they consist mainly of
well-bedded tuffs. shales (including carbonaceous, tuffaceous, and
diatomaceous varieties), and sandstones but include small lenses
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East Branch of the Quinn River to affect the drainage pattern,
“and . therefore none of this area was mapped as Tertiary age.
However, rocks of Tertiary age probably are near the surface in
most of the MeDermitt area.

Alluvigl<fan deposits fringe the valley at the base of the moun-
tains. It is believed that these deposits have been accumulating
throughout much of the Tertiary and all of the Quaternary per-
iod. They are the result of the upward movements of the moun-
taing with respect to the valleys during all that time.

The sediments contained -in the. alluvial fans genemﬂy are
crudely bedded and poorly sorted, although both the bedding and
the degree of sorting vary with the place of deposition on the
fan slope. Near the apex of the fan the materials are generally
coarse textured. Farther down the slope the sediments gradually
change to more evenly sorted and finer material until they merge
with the material of the valley floor. The dips of the bedding
planes become flatter as the toe of the fan is approached, Gener-
ally, the dips approximate the profile of the fan.

Little is known about the depth to which the Tertiary deposits
have been buried beneath Quaternary déposits in different parts
of the valley. There is no known abrupt change in the character
of the sediments deposited at the close of the Tertiary epoch as
compared with those deposited at the beginning of the Quaternary.
epoch. However, on the assumption that the Tertiary sediments
might be somewhat more cemented than the Quaternary, one
might suspect from the drillers’ logs (see table 9) that the Ter«
tiary sediments are buried 74 feet at well 42/87-3B1; 324 feet at
well 42/87-18A1; 70 feet at well 42/37-33C1; 143 feet at well
43/87-17A1; 200 feet at well 43/37-28A2; 32 feet at well 43/87-
32D1 5118 feet at well 43/37-34C1 ; and so forth. Obviously much
better evidence ig needed to determine with reasonable certainty
the depth to which Tertiary deposits have been buried.

A large part of the valley floor is underlain by deposits laid
down by the Quinn River. The exact pogition of these deposits,
which inelude sand and gravel, is not known as the deposits are
covéred by s mantle of lake sediments. An extensive drilling
program would disclose their position and -also vield valuable
information gs to their thickness and their water-bearing charac-
teristics.

Sediments of Lake Lahontan cover a larger part of the valley
fioor. They are generally quite thin and consist predominantly
of silt ‘and clay. However, they also ineclude sand and gravel
depogits near former shorelines.
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Water-bearing Characteristics of the Rocks
PRE-TERTIARY ROCKS

The pre-Tertiary sediments and intrusives that underlie the
Slumbering Hills and the Santa Rosa Range south of Spring
Peak as previously noted, consist predominantly of strongly folded
and compressed slates, with interbedded quartzite and limestone.
As far as is known, the rocks have not been explored for water.
However; the physical properties of the rocks are believed to be
such that the rocks probably do not transmit water freely except
locally in fractured zones near Taults, No mention is made in the
literature of solution openings in the limestone so presumably
such openings as may exist are insignificant. It is believed there-
fore that the pre-Tertiary rocks generally act as barriers rather
than conduits for the movement of ground water,

TERTIARY AND QUATERNARY ROCKS
Lava Flows

Lava flows of Tertiary age arve widespread. They compose the
Santa Rosa Range north of Spring Peak, the Quinn River
Mountaing, and parts of the Slumbering Hills. They also underlie
the valley fill in many parts of the valley. The composition of
these flows, which has been described in an earlier section of this
report, is such that under favorable conditions the flows might
transmit water quite freely.- However, as pointed out by Bryan
(1923, v. B), any attempt to explore the voleanic rocks for water
beneath the valley fill- probably would necessitate drilling to great
depth to reach the top of the flows and then drilling through an
overlying massive layer of lava in order to determine if the lava
beneath would yield much water, The only known instance of
exploratory drilling into the lava flows underlying the valley fill
is the drilling of well 44/36-15C1. More than 100 feet of lava was
penetrated without encountering a good aguifer,

Thus it appears that although the lava flows underlying the
valley fill in some localities may transmit large quantities of
water, it may not be economically feasible fo explore these rocks

~to-determine their water-bearing characteristics,

Older Valley Fill

The physical properties of the lake sediments of late Miocene
and Pliocene age that are exposed over g considerable part of the
MeDermitt  Creek drainage basin and that probably underlie
much of the Quinn River Valley floor indicate that these sediments
will not transmit water easily, 1t seems unlikely, therefore, that
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moderate to high yields can be obtained from wells tapping only
these gediments.

The physical characteristics of the valley fill east of McDermitt
are not well enough known to enable estimating the water-bearing
properties of the sediments that were mapped as Tertiary. The
only exposure that was noted consisted of a tuffaceous fanglom-
erate that probably would not transmit water freely.

Alluvial Fans of Tertiary and Quaternary Age

Alluvial-fan deposits are important water-bearing sediments.
Asg gtated in an earlier section of -this report, it is generally
impossible with the data available to differentiate between Ter-
tiary and Quaternary alluvial-fan deposits. The following discus-
gion on the prospects for obtaining water from alluvial fans
therefore applies to deposits of either age.

Although a large part of the alluvial fans may be saturated
with ground water, it may not be possible to develop a satis-
factory supply of water from all parts of the saturated zone.
At the upper end of the fans, near the apexes, the material com-
monly is so poorly sorted that it will not readily yield water to
wells. The material near the toes of the fans, especially in fans
that have been built up by perennial streams, is a much better
medium for transmitting water. It is from these sediments that
the majority of the successful irrigation wells in Quinn River
Valley derive their water. Interfan areas and alluvial fans at the
mouths of normally dry canyons ordinarily contain little mate-
vial that will tranemit water freely. Only small yields can be
expected from wells developed in them.

The water-bearing characteristics of the alluvial fan sediments
of Tertiary age and Quaternary age presumably can be inferred
from performance data on wells that tap alluvial-fan deposits of
either or both ages. Such data are given in the second section
which follows.

Quaternary Deposits

The sediments of the Quinn River that underlie a large part
of the valley floor include highly permeable sand and gravel
strata. On the basis of performance of existing wells that tap
these deposits (see table 3), it is believed that yields comparable
to or better than the best yields thus far obtained from the allu-
vial fan deposits can be obtained from deposits of the Quinn
River.

CSediments of Lake Lahontan which cover much of the valley
floor have poor water-bearing properties. Although the clay and
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DETERMINATIONS

The yield, drawdown, and speci
performance data are available ar
wells penetrate alluvial-fan dep

fic eapacity of Welis for which
e listed in table 3. Most of the
sits but some penetrate the

stream deposits of the Quinn River. The drawdown figures given
to the nearest foot and the corresponding yields are from drillers’
reports. Inasmuch as the conditions under which the data were
obtained are not known, the values shown in the table should
be considered only approximate. The computed specific capacities
indicate wells from which large yields can be obtained with a
veagonable drawdown.

A further indication of the water-transmitting characteristics
of an aquifer can be obtained by analysis of time-drawdown and
time-recovery data under controlled pumping conditions when
geologic and hydrologic conditions are favorable Several attempts
to obtain such data during the investigation were made but were
not entirely successful. However, the data that were obtained
indicate that the formations tapped by the following wells had
coefficients of transmissibilities of 50,000 epd per fool or more:
41/37-29D1, 41/37-33A2, 43/37-28A2, and 44/36-22D1. Wells
41/87-33A1, 43/37-34C1, and 43/37-34C3 showed transmissibili-
ties of 20,000 gpd per fool or more. Well 43/36-14A1 showed a
transmissibility of about 5,000 gpd per foot. With the exception
of wells 44/36-22D1 and 43/36-14A1, which tap stream deposits
of the Quinn River, the wells are believed to tap alluvial-fan
deposits.
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TABLE 3
Yield, drawdown, and specific capaeity of wells in Quinn River
Valley, Humboldt County, Nevada :
(Probable ‘\kva‘-nter»hearing sediments : A; alluvial-fan deposits: 8, stream deposits
o of Quinn River,)

Specific capai-
Hy (gpnrper

Well nunibor Yield Drawidown footof draw-- ‘water-bearing
and location {gpm} {feet) down) zedbments
AT/RT-201010.0 530 e A
41/87-83A..... : 75 6.9 11 A
41/37-3842 650 12 54 A
42/36-11R1 600 22 a7 5
42/87-8B1. 410 B2 . 4.5 A
427371841 970 34 28 A
42/37-22D11 15 1.5 10 A
42/37-8301. 570 41 14 A
43/36-2A71... 5 5 1.0 =
48/36-14A 10 b 11 5
43/37-8D1.. 50 4 12 A
43/3T-1TAL 1,800 70 26 A
43/37-28A1. L -450 0.6 47 A
43/37-28A2, SLB00 78 28 A
43/87-3211. 600 35 17 A
43/37-840] 720 a7 20 A
48737340 885 a7 16 A
43/37-30R2. 6 G 1.0 A
447 CL.. 100 65 1.5 A
447/36-22D1. 18 0.5 36 =
44/37-0R1 1,400 87 16 =
45/38-33A1.. o 20 80 0.2 A
AT/BT-28D2 L 15 356 0.4 ?

The coefficient of transmissibility as given above is defined as
the number of gallons of water per day, at the prevailing tem-
perature of the water, that will be transmitted through a section
of the aquifer 1 mile wide for each foot per mile of hydraulic
gradient normal to that section. Ordinarily, a well yielding enough
water for irrigation must tap an aquifer having a coefficient of
transmissibility of 20,000 gpd per foot or more. The specific
capacity of such wells, if properly constructed, ordinarily exceeds
10 gpm per foot of drawdown. :

From the values given in table 3 and the transmissibility
figures it is seen that the water-bearing characteristics of the
rocks of the valley fill vary greatly in short distances. Neverthe:-
less, wells satisfactory for irrigation have been ohtained over a
distance of more than 20 miles along the alluvial apron parallel-
ing the front of the range on the east side of the valley. It seems
probable that wells having moderate to high yields ean be devel-
oped in favorable areas in other parts of the valley.
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SURFACE WATER
Streamflow

The three principal streams of the area, MeDermitt Creek, the
BEast Branch (Fork) Quinn River, and the Quinn River itself
have been measured since the fall of 1948, MeDermitt Creok is
measured at a section in the SEY SEY, sec. 8, T. 47 N.; R.
37 E., near the mouth of the canyon where it leaves the moun-
tains. East Branch Quinn River is measured at a section in seec.
9, T. 47 N, R. 89 E., near the mouth of the canyon where it
leaves the mountaing. The Quinn River is measured at a section
in the SW1, sec. 15, T. 45 N., R. 37 E., 151 miles south of
MeDermitt. Monthly and annual flows for these stations are piven
in the following table for the period of record,

It is apparent that the flow of the streams is highly variable.
The flow of the East Branch Quinn River during the low year of
1954 was only one-tenth the flow in the flood year of 1952. Rela-
tive ratios for corresponding years were one-eighth for MeDer-
mitt Creek, and one-twentieth for Quinn River.

Precipitation records at McDermitt and at Orovada, although
incomplete for the period of record, indicate a fair balance
between years of above-average and below-average precipita-
tion. Consequently, the median flows of the streams as deter-
mined from the short period of ‘record probably are a good
indication of the median flows over a longer period of time.

There is some runoff each year above the Quinn River gaging
station. However, the area below the Quinn River gaging station
receives no runoff during dry years. No surface water flows out
of the area in most years of above-average runoff. In yvears of
extremely high runoff the flood flows that leave the area repre-
sent water that was rejected as recharge to the ground-water
reservoir, :

GROUND WATER
Ground-Water Areas
Because of the great differences in recharge to and discharge

from the ground-water reservoir in different parts of the valley;
it seemns advisable to divide the area occupied by the alluvium
into five subareas and to treat each separately in discussing the
ground-water resources of the valley. Accordingly, the follow-
ing subareas are designated: (1) the Oregon area: (2} the
McDermitt area: (3) the Orovada area: (4) the Home Ranch
area; and (5) the Davey Town area. (Seepl. 1.)
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The Oregon area includes all the alluvial area in Oregon except
that irrigated by water from McDermitt Creek. The McDermitt
area lies between the Oregon area and the Quinn River gaging sta-
tion. The Orovada area includes the alluvial fans and adjacent
valley floor on the east side of the valley between the MeDermitt
area and State Highway 8A. It is bounded on the west by a line
that approximates the western limit generally reached by sur-
face water that originates in the mountains to the east. The Home
Ranch area is that part of the alluvial fill west of the Orovada
area that lies between the Quinn River gaging station and State
Highway 8A. Inasmuch as the Oregon area is outside Nevada,
no evaluation of recharge or potential development in that area
was made.

Occurrence

Most of the available ground water occurs in the alluvial fan
deposits and the stream-laid sand and gravel underlying the floor
of the valley. The water in these deposits oceurs under confined
(artesian), semiconfined (semiartesian), and unconfined (water-
table) conditions. In a few wells the water is under sufficient
artesian head to flow small amounts of water at the land surface.

The amount of confinement generally increases toward _the
center of the valley and with the depth of the aquifer. In most
places the artesian heads are small and the condition of the ground
water would be best described as semiconfined. It is thought that
long-term pumping will result in the ultimate drainage of some
of the water-bearing strata within the cone of influence of such
pumping and will thus effect a change from artesian to water.
table conditions, :

The water levels in most of the wells on the alluvial fans are
less than 60 feet below the land surface. The depth to water
below the surface of the fans usually becomes greater with
increasing distances from the toe of the fan toward the moun-

tains. Locally, however, there a
to water below the surface of
changes was observed southwest

re abrupt changes in the depth
the fan. One of these abrupt
of Orovada. West of the high-

way the depth to water gradually decreases to 20 feet or less
and then abruptly increases to 60 feet or more, after which it
_gradually decreases again to 20 feet or less at the toe of the fan.
The largest observed difference is in section 22, T.42 N, R 37
E., where the depth to water is 63 feet only a guarter of a mile
west of a north-south line of seeps and springs. It is thought that
this abrupt change in water levels is due to the truncation by
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faulting of the aquifers within the fan. This condition may exiat
in other parts of the valley also but at present there are not
sufficient wells to document it. On the floor of the valley the depth
to water in wells generally is less than 10 feet below the land sur-
face.

Recharge

The source of the ground water in Quinn River Valley is the
precipitation within its drainage basin. Recharge to the ground-
water reservoir in the valley from this source is effected largely
in two ways: (1) Infiltration of water from streams, and (2)
percolation of irrigation water beyond the root zone.

Two other possible sources of recharge to the valley fill are
direet precipitation on the alluvial fill and underground inflow
from the bedrock. It is believed that the average annual precipi-
tation, which is about 9 inches both at MeDermitt and at Orovada,
“is not sufficient to contribute materially to the ground water in
the valley. The greater part of the precipitation is believed to be
utilized in supporting the growth of native vegetation or is lost
by evaporation. Consequently, the average annual recharge {o
the ground-water reservoir from direct precipitation on the valley
611 is believed to be negligible. The contribution to the ground-
water supply from the bedrock also is believed to be relatively
unimportant.

INFILTRATION OF WATER FEOM STREAMS

A substantial part of the water in the valley fill is derived from
infiltration of water from streams. Infiltration is greatest in the
MeDermitt and Orovada areas. Of the many factors that influ-
ence the rate of infiltration for any given reach of a stream, the.
rate of flow is one of the more important. In general, higher rates
of flow result in larger rates of infiltration, up to the point where
the maximum rate of infiltration is reached and all additional
flow is rejected.

The amount of ground-water recharge resulting from the infil
tration of water from streams in the McDermitt area can be
approximated by an analysis of the streamflow record for that
area, During the month of January, when no water is diverted
for irrigation and when losses by evapo-transpiration are negli-
gible, the difference between the inflow to the area and the out-
fow from the area can be assumed to have infiltrated into the
stream beds. In January for the years 1949-1952 an average of
889 acre-feet of water entered the valley from McDermitt Creek
and the East Branch Quinn River. Of this amount an average
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DOWNWARD PERCOLATION OF IRRIGATION WATER
Another large source of recharge to the underground reservoir
is excess irrigation water that percolates downward to the water
table. During the irrigation season almost all the streamflow
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reaching the valley is diverted and spread for irrigation. About
26,500 acres of land in the valley have surface-water rights for
irrigation. The common method of irrigation is by flooding, a
practice which almost invariably results in the application of con-
siderably more water to the land than is necessary for the crop
“requirements. The excess water that is neither evaporated nor
transpired is available for recharge to the ground-water reservoir,
The amount of recharge is much greater than it would be if less
irrigation water were used.

AVERAGE ANNUAL RECHARGE

Over long periods of time the ground-wateér recharge to a basin
is-equal to the discharge from the basin. Therefore, when making
a study of ‘the ground-water resources of a basin, it is desirable
to determine both the average annual recharge and the average
annual digcharge in order to see whether they are in essential
agreement. It was impractical to obtain exact figures for the
average annual contribution to the ground=water reservoir from
each of the soureces of recharge. Nevertheless, it is believed that
a fair estimate of the average annual recharge can be made by
first determining the amount of runoff and then deducting from
it all losses that occur before the water reaches the water table.

An estimate of the amount of runoff in the Nevada portion
of “the valley -was based on the records of streamflow for the
~paging stations maintained by the U. S. Geologieal Survey on
East Branch Quinn River; McDermitt Creek; and Quinn River
for the period of record (1949-1954); and on estimates by ranch-
ers as to the average rate and duration of flow of such other
streams in the valley ‘with which they were familiar.

The average annual runoff thus determined is about 50,000
acre-feet for the part of the valley that is'in Nevada. Except in
vears of extremely high flow, practically all the runoff 4t some
time or other infiltrates into the ground. The water that does
not enter the ground divectly from stream channels and ditches
is.diverted for irrigation. Any excess irrigation water in turn
ig collected and again diverted until all the runoff has been util-
ized. Evaporation from the streanis and ditches is comparatively
small.

Water that enters the ground either iz used consumptively or
recharges the ground-water reservoir, Thus the difference
between the runoff and the consumptive use is a measure of the
average annual recharge. The consumptive use of irrigation
water in the Quinn River area as computed by Houston (1950,
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Of the 26,500 acres of irrigated land in the valley about 19,000
acrés; mostly in the McDermitt area, receives enough water
through direct irrigation and subirrigation to supply the crops
with the amount of water they require throughout the growing
season. It is estimated that about 75 percent of the moisture
reguirements for this 19,000 acres comes from surface irrigation
water and 25 percent from subirrigation. If the average use of
water is 16 inches, the use of surface water would then be about
12 inches, or 19,000 acre-feet.

In the remaining 7,500 acres of irrigated land water ig avails
able for less than half of the irrigation season and the plants are
assumed to get only two-thirds of the water required for maxi-
mumi growth. Thus, about 6,700 aecre-feet of surface water is used
on this land.

The difference between the total runoff of 50,000 acre-feet
and the part of it that is consumptively used, or 25,700 acre-feet,
is ‘2 measure of the average annual vecharse which thus wauld
be about 24,000 acre-feet,
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uinn River Valley there is about

90,000 acres of greasewood and associated vegetation of low den-
sity, whose use of ground water is estimated to be about 0.15
foot per year, or 13,500 acre-feet annually. In addition there is
5,400 acres of greasewood of medium density for which the use
is estimated to be about 0.3 foot of ground water per vear, or
about 1,600 acre-feet annually. There is approximately 7,600
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acres of saltgrass, for which the rate of use is believed to be about
0.5 foot of ground water per year, or 3,800 acre-feet annually.
Finally there is some 19,000 irrigated acres in the valley that in
part is subirrigated. It is estimated that the draft on the ground-
water reservoir from subirrigation on this acreage amounts to
about a third of a foot per year, or 6,300 acre-feet annually. Thus
the total amount of ground water that is discharged by evapo-
transpiration processes is about 25,000 acre-feet annually. Both
this figure and that for recharpge, 24,000 acre-feet, are highly
approximate, but they are similar as they should be.

Wells—About 5,000 acre-feet of eround water was discharged
by wells in 1955, of which all but a few acre-feet was for irriga-
tion. Under present conditions this water is largely in addition
to thé water discharged by evaporation and by transpivation of
native vegetation.

Springs—There are many small springs and seeps in the area,
many of which are shown on plate 1. Although none of these are
large, they form valuable watering places for livestock. In addi-
tion to the springs shown on plate 1, there is a seepage area in
sees. 15, 22, and 27, T. 42 N., R. 37 E., that is thought to be
caused by faulting of the fan deposits. In the vicinity of wells
41/37-83A1 and A2 there is a group of springs with a combined
flow of about 80 gpm. This water is used for irrigating a garden
patch., The nearby wells were drilled in order to develop more
water from the area. ‘

The total discharge of springs in the valley is probably less
than 200 acre-feet annually. As most of the discharge from
springs is eventually transpired by native vegetation, the area
of phreatophytes supported by ground-water discharge from
springs and seeps was included in the area of phreatophytes used
to estimate the total discharge of ground water by evapotranspi-
ration.

: Fluctuations of Water Levels

The water levels in wells do not remain stationary but rise and
fall in response to changes in the rates of recharge to and dis-
charge from the ground-water reservoir, If the discharge from
the ground-water reservoir exceeds the recharge, the water level
will decline, and vice versa.

Periodic measurements of water level in four wellg in the Oro-
vada ares were made during the investipation. Hydrographs of
these wells are shown in figure 4.

During the early yvears of record the annual recharge was less
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than the annual discharge, causing a general year-to-yvear decline
of water levels. In 1952, in response to very heavy precipitation,
the annual recharge exceeded the annual discharge and water
levels generally rose significantly. Since the latter part of 1953
the snnual recharge generally has been deficient owing to sub-
normal precipitation, and consequently the water Ilevels have
declined from year to vear. This decline has been hastened some-
what by pumping for irrigation in the vicinity of wells 43/37~
28A1 and 42/37-3B1, and since 1953 also in the vicinity of well
42 /37-33B2, Some of the more pronounced irregularities in the
hydrographs of these wells are due to pumping in nearby wellg
at the time measurements were made.

QUALITY OF WATER

The results of the chemical analysis of water from seven wells
in Quinn River Valley are given in table 5.

Exeept for hardness, which loeally is high, the ground water
in the area is satisfactory for domestic and stock use. The dis-
cussion of the chemical quality of the water in the area will there-
fore be confined to the effect of the quality on erops and soils.

The following discussion of chemiecal characteristics and classi-
fication of waters is based in large part on previous ground-water
reports Tor Nevada and on Agriculture Handbook No. 60 by the
1. 8. Salinity Laboratory Staff (1954). Natural water varies
greatly in the concentration and composition of dissolved constitu-
ents and correspondingly in its suitability for irrigation. Some
of the constituents are beneficial to plants; others seem to have
little or no effect on either plants or soils; and still others either
impair plant growth or have a harmful effect on soil, or both. The
major constituents include the cations——ecalcium, magnesium, and
sodium-—and the anions-—bicarbonate, sulfate, and chloride—
and silica, which is generally considered to be un-ionized. Con-
stituents usually present only in relatively low concentrations
include potassium, carbonate, nitrate, fluoride, manganese, iron,
and boron. Other constituents in low concentration may be pres-
ent but usually are not determined.

The characteristics of water that appear to be most impor-
tant in determining its quality for irrigation are: (1) total eon-
centration of soluble salts, (2) relative proportion of sodium to
other cations, (38) concentration of boron or other elements that
may be toxic, and (4) under some conditions, the bicarbonate con-
centration as related to the concentration of caleium plus mag-
nesium.
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TABLE 5
Chemical mww_uﬁmm and classiication of waters in Quinn Biver Valley, Humboldt County, Nevada
Analyvses by 1. 8. Geological Survey unless otherwise noted, Chemieal constituents in parts per million,
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are to be used for irrigation. The concentration of boron in each
of the four samples of water for which boron was determined
was 0,05 part per million or less. These concentrations are con-
-‘siderably less than the toxic level for the most sensitive plants.

In waters having high econcentrations of the bicarbonate ion,
there is a tendency for calcium and magnesium to precipitate as
carborates as the soil solution becomes more concentrated. Thig
reaction does not go to completion under ordinary circumstances,
but insofar ag it does proceed, the concentrations of caleium and
magnesium are reduced and the relative proportion of sodium is
inereased. Under some circumstances the increase may be suffi-
cient to result in an excessive SAR value. This may produce alkali
soil conditions.

Residual sodium carbonate (RSC) may be defined ag fol-
lows: R8C =(CO,—— + HCO,)—(Ca++ 4 Mg++) in which
the jons are expressed as equivalents per million. Tentative limits
for “residual sodium carbonate” are as follows: Water having
more than 2.5 epm of residual sodium carbonate iz not suitable
for irrigation:; water having 1.25 to 2.5 epm is marginal; and
water containing less than 1.25 epm probably is safe,

Five of the samples analyzed had no residual sodium carbonate
and the two remaining samples had residual sodium carbonate
values well within the limits considered safe for irrigation.

DEVELOPMENT OF GROUND WATER
Status of Development as of 1954

There are about 150 wells in the valley, data for 117 of which
are given in table 7 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.

The first development of ground water for irrigation took
place in the 1920’s.- The wells were dug or bored with a
community-owned rig and the maximum depth of the wells was
only 100 feet. Pumping costs proved prohibitive for all the farm-
ers who had to depend upon ground water as their only source
of supply, and so practically all the original projects were aban-
doned.

The present development of ground water for irrigation began
in the late 1940’s. Some of the old wells were equipped with more
modern pumps and power plants, and many new wells were
drilled. This development, like the first; is largely in the Orovada
area. The new wells rapge in depth from s few feet to more than
600 feet, according to the depth at which satisfactory aquifers
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The ground-water discharge from the McDermitt area that is
not now used beneficially is about 2,000 acre-feet annually. This
amount of water is an indieation of the upper lmit of the develop-
ment that ean be made in the area without adversely affecting
existing water vights. Inasmuch as most of the nonbeneficial use
iz due to the transpiration of noncommerecial waterloving plants
on the west side of the river, any future development that would
not affect existing rights would have to be planned to rob these
plants of their water supply.

One effect of development would be to lower the water table
below the level it now normally attaing in the spring. The ground-
water reservoir would thus have more room in which to store
runoff than it has now. The runoff reaching the Quinn River
would thus be reduced by the amount of the additional recharge
to the ground-water reservoir, and this additional water would
be available for use. :

HOME RANCH ARBA

Former channels of the Quinn River underlie parts of the val-
ley floor in the Home Ranch area and locally it should be possible
" to obtain good wells at moderate depths. These channels can best
be located by pumping test wells and existing wells to determine
places where the specific capacity of wells is high.

Vegetation of low economic value uses about 8,000 acre-feet
of ground water annually in the Home Ranch area. As wells conld
be located directly in the present discharge areas, it should be
possible to salvage much of this waste by lowering the water table
below the root zone. The shallow water in the area has a high
salinity hazard, which probably is due to the partial solution of
salts that have accumulated at ‘or near the land surface as a
result of the evaporation and transpiration of ground water. It
is possible, however, that the water at depth would have a lower
salinity hazard.

OROVADA AREBA

The wells in the Orovada area obtain water from fan deposits
of Tertiary and Quaternary age. The best aquifers are likely to
be found in the fans of the larger streams. The potential develop-
ment is limited largely by the recharge to the area, which is
about 7,000 acre-feet a vear. If pumping is continued at the pres-
ent rate of about 5,000 acre-feet a yvear, the average water levels
in wells in the area will eventually stabilize at levels that will
be somewhat less than 2/7 of their present height above the
present level of the water table beneath the floor of the valley,
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at which level the hydraulic grad
to the valley floor the 2/7 of the
phrase “somewhat legs” allows fo
in the wells will be lower than
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ient- would be sufficient to carry
water that iz not pumped. The
¥ the facts that the water levels

the water levels between wells,

and that the water level'in the valley also will decline as the fow

from the Orovada area decreases.
to 7,000 acre-feet a year, the wat
somewhat below the present leve
the floor of the valley. (See fig
acre-feet, the water levels will
ground-water reservoir is event
additional water to balance the
acre-feet is diverted to the area
from adjacent areas, or artificially

If the pumping rate is increased

or-levels will eventually stabilize

1 of the water table underlying
6.y If pumping exceeds 7,000
continue to decline until the

ually -depleted, unless sufficient

withdrawals in excess of 7,000

either naturally, by underflow

/.

DAVEY TOWN ARFA

The prosgpects for developing
Davey Town area are poor. The
streams of the area are riot likels
fers, and the amount of recharge
Most of the runoff probably is us
the fans in the area. The salinity
high, an indication that the grov
area algo may be moderately to hiy

ARTIFICIAL
Only on the alluvial fans is

large amounts of water in the
fan deposits built by the small
v to include many suitable aqui-
in the area is extremely lmited.
ad to replénish soll moisture on
hazard for well 40/37-8B1 was
ind water in other parts of the
rhly mineralized.

BECHARGE ;
here unfilled potential storage

capacity in the ground-water reservoir and thus an opportunity

to salvage some of the flood floy
used for irrigation, thus part o

ws. Ordinarily all the runoff is
it i given an opportunity 1o

recharge the ground-water reservoir. Additional ground-water

récharge could be effected by th
distribute the surplus waters in

also be diverted to ground-wate

exeess flow into'the many borrow

e usé of spreading erounds to
flood 'years., This surplus could
oy vecharge by channeling the
pits in the area.
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@Ex; River Valley, mzﬁgiw County, Nevadg

.tha.m v
wmaaﬁﬂ of wells in Quinn Biver Valley, Humboldt County, Nevada
(Location of wellsis shown on pl. 1)
{Twpe of well—Dg, dug: Hﬁm drilled s B, bored : T, jetted.)
Tse of Water: D, domestic; I, irvigation; M, EQEWN N unused: Q. gquasi-municipal; 8, stock,

- RmasuriNG Poivy

i Remarks

tion

enr cotpleted
BROriD

loeation
altitude (leat
below fieasy
poiut {feel)

Well number and
¥

Type of well fnd
Dreprtli (Tent)

F L e

Diate

b

BRABR-25A 0 o Southern Pacific B R ... Dr
m m i m. Government. ;U,w
Ah-aDt UV Government o
Srovernnent ol
: @3%3%@3::;:&E?Uma UH. H,ﬁw
,,,,,, : Govermmentoo
CGoVernment . s
Marcuerniisea. o Dy
Marcuergiiaga. o Dr
Covernment ool oo oD
Gowernmentoc s
,,,,,,, Lol Governmentoon ol
...... Marcuerguiggs. ..o

E 7 b RN R sernment L
17D U8, ¢ 0L Tor, 1830
,,,,,,,,, V. 8, Government......_..Dr
»&,H:.tfﬁa er Potter- oo oo 0 0 0

Top of casing. oo
Top of ensing. o0 e
Topof casing. o nnany
........ Top of ecasingi il o
Top pf B- by A-inch pipe clamp.:

1

b

Temp,

T

M

e St =R

s
e

SO Ty gt T b e ot ba SO -1 et (isohes)

k.
= e Lt E 21 S
SR GRS
5 TR o
g e

101
o
T

ey,

Top of vasing. ool
Topof caging. o ot iy
Top of caging. oo
Top of sasing. el
Top bf casing. oo
Top of 1= by daineh pipe clamp..

1
=)
T
oy
o

1

o = e B Ty i b =

Lot
et
i SRR =R Ry

i
(==
==t

FReported depth to water 8 to-10 feet.
Temp. G5°F,

Fed ek

o v |

e
Al

e
)
o
14
ok
!
TR LT

bk
-

Wl i A Al e

ok
T
s i ST DT TR

]

Temp i P analysis.

Top .@m gasinE i
Top obcasing
Top Oﬁ wasin

Sy

!

|
LIRS ES ISR NS

G S i o S5
b
E.OCDT_’ND(Q

|

e doil
bt
i

EACR iAo el

......... SoFovernmerd. 1.0 Top of concrete block oo a
18 a4 1.0 Top of casing. . oo g
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 18 24 0} Top of concrete pump base . G
Liyle Frey 18 104 Botiom edge of plug hole
injpimp shell. o i 5272 G-11-47 I Temp, 58" F.,
STenuDE  Tavle Frey.o o sl Dr 6 5 8 Top of ‘casing 4956 01147 i
,» }T@wﬁm\::ﬁim TV i L L Tor, 1944 % &3 1.0 Top ofycasing. Mmmw wmtmw)ww =
aiaT-ad . Chyle Freyoo D, 1948 8 I3 N W Teand surface oo mmf@ wammiwm iy Anialveisy Iog:
§ o,y Rl
d1/a7=93a1 . Chas, Prentise Tor, 1858 16 1% 2.0 Top of easglng: . i il 1.78 8- 7-53 1 Temg: 515°F 1 log.
A1/aTanar 2 Chas, Prentiss oo D0 1H5E 16 DR L Lo Tep:of eaging. e 7.00 8~ 753 1 Log:
417373301 Eldoradn Mining Coo. af 2% B Top of eoncrete platform o0 16.55 B-11-47 23]
41 Tm(ﬁuuz,iﬁx orado Mining Co..c....Dr, 1847 [ ol A Land surfaee oo o i D Flow, & gpm estimnated.
mm L Mareuerguiaga. . T, 1954 14 141 R Liand surfave. .o el 5. o T Log.
42 quw:t:_ﬁ 8. Government_ ... B 19 11 8 Top of casingon ool L 6.95 Gl 54T N
4 ~aBl. Creo. Reed Do 1849 12 160 1.2 Top ol casing collar 18,06 9-15-48 1 Log.
4 4Bl Stewart Marshall.. ..., 1947 43 a8 W Lang surface oo a0 48, Ll i
4 7 ettt W, Harris oo Um Gl 43 il Tiand surface. ool L % L ™ oy,
42/27-7C1 0 Lo R. Persson.. .. Dg 20 A Top pf conerete block. . MW,WM lwmrmw 5
Bk ok i o
4 1D T ohn, Lartigue 8 43 4,293 R Top of plank cover............ 2641 ~17-47 i)
43 Hmm&,,..‘nammoti Land & : :
LRI 0 3 18 Bl Top pf casing. . 5,18 1 547 ™
49 mqlu:uu» ,,,,,, Bab Mararity ; 48 46 4,224 ] Land surface. e 45.3 1547 N
4 ~IEAL T I Taggerto 1953 12 a2y L 1.6 Bottbm edee of siot
ingideof casing. 42.06 —29--53 1 Log.
2737230 Crescent ﬁmsm & u
1a/aTEAn 3 38 4,255 0 Lond surfane. e il ] Fed T &

4244729009 Créscent Land &

Cattle Coe . i 4,250 Rt Top of casing £%.85 &
42 MATL _ﬂﬁwmﬁc:a Land & .
/31-8 Pt O e s & 32 4,170 .5 Top of concrete block . ] 7 g
427378340 I.J. Kern B k13 75 4,254 0 Land surface RT.7R 7 N Log,
AOVATERRAT T e Dir, 1931 i 1] 4,254 A Top of conerete platform 62,80 7 B
FARTE T ern Dir, 1932 12 2] 4,226 21 Top of plank cover 48.72 T N
427570901 Hon, Drees oo s Dy Dy, 1836 12 24 4,195 A Top of board cover, . 28,44 7 ™
427 Seia, Dires Tir, 1548 18 G5 0L 2.0 Top slee of slot in casing 3854 8 I 108,
42/87-8885 oA Drees oo L ~Dr, 1828 5 28 1] Top of casing. 0 o L L 26,45 7 s
427372801 L Barber o Dy, 1950 16 1] 1.2 Top pf casing Mwwm w 1 Temp. B8 log,
437 12 22 2.1 Top of casing. Lo o no 782 4 M
434 & A5 B Top of pipe claip oo 8.95 7 8
48/86=1000 U B Govermment oL 10 T P 1.5 Top of plate over casing... . 8.1 B
434 u swacﬁ,: 8 TO iy 8 Top of plate over casing oo 18,87 1029255 IS Tenip. 538,
4809280 m vmmwm:msnmmmﬁéz 14 50 b Linng surfaee oo olooiion 8. . Ty,
48/ B Collin B 5 ] Top of easing. it 17.54 71647 8
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Quinn River Valley, H

mboldt County, Nevada

TABLE 8

Water levels in obzervation
Humboldt County,

42/37-081,
Water level, in feet, be

wells in Quinn Biver Villey,
Wevadsa, 194619566

ow land-surface datom

. Water
Date Tevel
Sept. 15, 194‘9,..._._.._7 16.80
Jan. 20 1850
June 28.
Sept. 16...
Mar. 28, 1951
July 26

Bept.
Mar:

FWell 43/37-3

Water
: Diate
Sept 140, 1954
Bept. 24

Sept 7o
Mar. 22, 1858

402 purnping.

42/37-338%
Water level, in feet, be

ow land-surface datum

Water

Date level

Apr. 21, 1948
June 20

June 2

July
July
July
July

o kg

B ok 03 5k b

Aug
Aug,

Water
laval

ey
&

o s e b by = b b By
5 B o O 5 O 0 1)

8 D b D2 D0 Gl S D 3
92 960030 9056 T 322

st B
Mar, 92§ 1956

=]

e 7y i O o e w2
G Sy O o T £ T

e i TR S B i
D e SO g

48/37-403.

Water lovel, in feet, below land-surface datum

Water
level

o 32()

Date
Sept 18 1847

Dinte

L=
\?
34

Sept. 15.
Jan: 20, 1950,

Enept

L D TR a3 D S 0
$ERES bz o
A el TR A2 0 Dl NS
g P 1 e B Y B

21, 1952,
10 e

Diate

43/37-08A1.

‘Water level, in feot; below land-surface datum

Water

level Trate

B
v
W R

BBl ) G R T R

Mo,
J;m 5, 1948
A;:m 91

Aug'
oot 5
Mar. 17, 1848

Ittt at et it
P 2 o

Sept. 10

Water

July 20, 1948
1h.ce.

FWell 43/37-28A2 pumping.
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TABLE 9
Drillers’ logs of ‘wells, Quinn River Valley, Humbolds County, Nevada
(See Table 7 Tor additional information on the following wells.)
Thicknipss Diepth
41/37-2004. (fet) (feet)
Boil i R AT 4 4
Clay . and. gravel 54 84
Oravel and sand (water bearing) : SENUE & 72
Clay g 80
Clay, gravel, and boulders.. E 83
Gravel and sand {water hearing) BN £ 121
Casging perforated from 88 to 121 feet,
41 /37-33A1.
Hoil .. T T
Gravel {water bearing) 9 16
Casing perforated from 8 to 16 feet.
41/37-33A2.
Hoil it 7 7
Gravel, small (water bearing) 17 24
Boulders {water bearing) L 28
Casing perforated Trom 16 to 2% fest,
42 /36-1181. .
Clay . ; 15 : 1h
Sand, fnell 65 20
S«md course, and gravel, fin chasettae [31] 140
[& asing perforated fmm 0 to 140 fest,
42/37-38B1.
Boil .. i 4
Sand, gravel, and. silt S 14 18
lay, gray ] 28
Sand and gravel, ‘brown and muddv {water bearing). SRS 1 & &
Clay, sandy, brown 22 56
Clay, sandy, gray.. 14 70
Gravel and sand (water bearing).. 1 71
Clay, sandy, gray 3 74
Handstone, hard.. 2 &
Clay anpd str inger of ;,x‘avm 14 (]
Clay, brown 17 107
Sand and gravel (water beauum) - & 118
Clay,  DroWh a2 1589
Clay, gray. 12 162
Clay, brown & 160
A%/37-1841.
Soil ... . . 10
Sand 2 .
Band and clay 2% T
Sand . and gravel 47 2
Sand e 12
Gravel, sandy... S 24 11
BANGA et e : 18 13
Gravel, sandy... 18 14 ;
Sand,  hard.. — b1 Co20 4
hw,vvl andy. . L R §: 21 ,
Clay, Y Y B O 18 231 1
Gravel, sandy.... ’ 8 28 ]
Clay, zanly : 18 251 .
Gravel, sandy.. b 264 i
Clay; sandy. e S 18 27 ;
,}r:.wel, sandy L 28 |
Clay, sandy RSO RS 27 S3E
Handstone; ham a 327
s to 295 feet;® Casging perforated from 25 to 295 Teet,
*Cuging depths are given only where the 'well is not cased to the bottom.
42 /37~33 8.1,
Hoil st A b e i b
Giravel sand . stréaks . - 65 70
Clay, hard ; 1.5 715
Giravel, coarse, and boulders, clean S— 3.5 75

Tagt hole, ‘not. cased.




Quinin River Valley, Hu

TABLE Yl

nholdt Cownty, Nevada

45/37-3385 Phifknos
Hoil 3
Grravel, fine Lo conrse 10
CBall 2
Sand and graval; fing &
Boll L 1
Sand; gravel; aad soil 4.5
Holl ke
Gravel; fipe to coarse 4
Clay 1
Gravel, fine (water bearing) T
Quicksand o I
sand - and gravel; dirty R
Ty 3
Band, conrse, and fine gravel &
lay 13
and gravel 12%

wel, snrnd and . sgil

el muddy {water  bearing)

sand, muddy ( water bearing)

Clay, gray, and grave

31 avvl cemented {water-bearing ..

Clay, brown

Clay, brown, sticky

k;l«x}’, gandy, Amd per g1

Clay, sandy, brown., it

Clay, sandy, and pes grave

Sandatone s

Clay, sandy

Sandstone, soft

Sand and grcwel iy o water bearing}
Clay with some gy w

Clay, sandy

Clay with. some  grav el

Clay, “browno. ...

Casged to 188 feet,

43 /371781,
Soil

Gravel and ¢lay

Clay, gray,

Gravel and red olay. ...
Clay

sticky .

Clay ...
%‘%r~a,\’tal {waler besring)
;4

oy
Clay,  sandy, redo.

Gravel (water bearing)

Clay; -brown
Gravel, hard R

Clay, brown

L6 ravel, hard

Clay and grave R

Gravel

Clay

brown .

Clay,
Gravel and hard sandstone

Gravel; clay,and Qanﬁf—zfune

Gra véL hard

Clay,  soft

Gravel; hard

Clay,; soft

c@ravel; hard

Clay; brown

(ﬂ*ﬂ\ml, Hai

lay,  brown

Grravel; hard

Clay, tough, gray.

Gravel (water bearving)

Clay

(;mwl (thter heay mj)

Ciravel and ¢lay:

Casing perforated from 12 to 241 foot,

s

L3
S0 QN R i ol O S b S Q0 S0 O DO R G

okt
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ok
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) Thickness Depth
43/37-184A1. (fest) {fent)
Hoil ; 2 £
Clay, %rray, medivm hard : 21
Gravel, gray medlum hard 4
Gravel, blue, medium hard (water bearing) 24
Clay -and gravel, gray, hard 21 i
43/37-2BA2.

Soil 12 ]
Gravel (water bearing) 26
Clay 38
CGravel, fineg, muddy, &
Clay,  brown 22 104
Sand, muddy 1 118
Clay and gravel 3 (154
Clay, sandy, hard 1 19
Giravel 17
Clay e 2 %
Sandsgtone 2
Gravel and sand (water bearing) & 2
Clay I 1 2
Gravel and sand (water bearing) 2 221
Clay, . some. gravel 4 277
Gravel, cemented 7 2
Clay, soft R 2
Gravel and clay, 2z 2
Clay 2
Sandstone and clay. ... 3
Clay e - g 310
Clay with sand stringers {water bearing) X 320
Cazed to 295 feel, Casing perforated from 12 to 383 feet.
43/37-32D1.
Hoil 8 o
Clay, brown A0 48
Sand, brown, muddy. 34 82
Sandstone . 12 95
Sand, brown, muddy {water beéaring) 21 116
Sandstone, brown 130
Hand, muddy (water bearing) - 23 163
Sand and ped gravel {water bearing) - 2 155
Sand, muddy (water bearing) 24 174
Clay, -groy. 7 186
Hand and pea-gravel S 3 189
Sand, muddy (water bearing) . 11 200
Bund and pea gravel (water beaving) 2 202
Clay, brown 18 218
Gravel, cemented 4 222
Clay, sandy. 12 2324
Sand, coarse, anddy (water bearing) ] 240
Clay, brown, sand¥oice. 64 304
Sand, dry. 310
Clay, brown 10 414
Sand, coarse, and pes gravel (water bearing) 419
Clay, hrowh. .. 2 4d4
Sand and pea gravel (water bearing) 450
Clay . 11 568
Gravel, cemented e T 575
Clay, DroWh e : 2 585
Gravel, cemented 600
Clay, . brown 1 612
Sandstone and clay. 2 652
Clay 2 655
Gravel, fine, and sand (water bearing) 660
Clay, brown i3 665
Gravel, fine, and sand (water bearing) 1 676
Clay, - brown . 2 678 g
Cagzed to §77 feet. ¢ 1
43/37-3201. ;
Soil . &
Hardpan 5 11
il 39 5l
Clay, brown 32 82
Gravel, muddy (water bearing) 22 104
Clay with gravel . 186 120
Sand, coarse, and gravel {(water bearing) 3 123
Silt with sand and gravel. 22 145
Sand, coarse, and gravel (water bearing) 3 148
Clay, sandy 22 170
Clay, sandy, with gravel 10 180
Clay, sandy. 56 236

Cased to 215 feet. Casing perforated {rom 51 1o 208 feel.
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Thivkness Drepth
43/37-3401. (ioet) (Teet)
Soil 7
Band and silt ; 21 28
Sand and pea gravel, muddy. 4 73
Clay, brown.... 21 94
Clay, 1l 100
Sand and gravel mwddy (water bearingd. 1 118
Gravel, cemented 126
Gravel, muddy (water bearing) 134
Clay, hard, gray 1 b
Clay, brown 2 77
Gravel, cemented 7 84
Clay, - brown; with gravel 69 2538
Gravel, cemented 258
Band. and  gravel (water bearing) 260
Cliravel, cementad 2
Clay, brown 3 41
iFravel, cementad e ]
Clay, brown 3 34
{Gravel (water bearing) 14 48
Clay, brow 4 95
Gravel;, cemented 1 05
Gravel and  sand (water: bearing) ; oa
Clay 1 $25
Band and gravel {water bearing) 26
Clay, gray. 2 46
{3ravel, cemented 4R
Clay,  gray, with grivel 1 85
Clay, gray-blue 1 75
Giravel, cementead 480
Clay, brown 3 515
Caging perforated from 0 to 505 fest,
43/ 373403,
Hoil : 16 16
Soil and ailt B2 68
Ciravel, fine, waddy 8 78
Clay, bhrown 1 49
Clay, brown, sticky 4%
Sand, muddy 24 122
Bandstone,  hard 12k
Lravel - fine; muddy (water bearing) 1 143
Gravel and . clay. § 152
Band, miuddy, 157
Sandatone 162
Clay,  brown 176
Gravel, - cemented 178
Clay, brown 184
Sand and gravel, cemented . 1 194
Clay, hard, blu 1 204 5
Clay, #0lt, blue. 19 223
Gravel, cemented (water bearing) 8 229
Clay,  soft, white 231
Sands L hard i aad
Clay,  gray. . Lt 245
Sandstonsg, Thard : 246
Clay, browrn,.. 3! 285
Gravel, - cemented 28
Clay, gray - 4 9
Gravel, - cemented. . i
Clay, brown 1 31
Clay, ~gray . 3 a8
Gravel, cemented (waler bearing) - g a7
Clay, . brown 2 39
Gravel, cemented i 59
Clay, brown 18 41
Bandstone 3 i
Clay, gray, sandy 4 2
Sand, coarse; frm__ . 5 425
Clay, gray. . 15 LA
Sand and pea gravel (water bearing) 4 4
(May, 2 4
Sand and gravel, firy 5 451
Barnd and. pes gravel (water bearing) 4 45
andstone 5 46
Sand and gravel (water beaying) 10 470
Gravel, cemented 3 473
Hand and pea. gravel [ 478
lay, gray. 8 488

Casing perforated from § to 480 feat,
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Thickness
43/37-358B2. (feet)
sail 12
Gravel, cemented 43
Clay, gray S Gl
hmwl semented, brown (water bearing) 2h

Cased to 128 feet. C azing perforsted from 112-t0 120 feet.
44 /36-3D1.
Soil . . 18
Gravel (water bearing) 7
Clay 2
Gravel (water ‘bearing) ]
lay o 3
Cased to 86 feet.
44/36-8C1.
Clay and gravel 10
Gravel with clay (wa‘wt bv.;rin;.) 5
Rock 32
Cased to 22 feet. Casing perforated from 5 to 22 feet,
44/ 361501,
Hoil 1
Gravel 12
Clay with gravel a1
Clay with Iﬁmkon lava a7
Clay and gravel (wat ing) 154
Lava, broken, and c‘lay 15
Tafava, gl‘a“y ST e
I Ay s &
Lavn, L}'de . 27
Lava, cbrown 5
Tava, black 25
Gravel,  cemented (a;&,;,l«:smuat&') 31
Caged to 270 feet, € Jazing perforated from 156 to 258 feel
Ad/ 36—3231.
Hail 9
Gravel, conrse (water bearing) 13
Clay, brown 86
(il;a,y wnd cgravel 57
Ve blug - 70
v oand grav 1§.‘>;

h

44/ 362211,
Boil i 23
Gravel {water  bearing) ... 6
Clay ... 1
Gravel (water. bearing) .. 5
CIAY e 2
44 /36-3381.
Clay 8
Gravel and boulders with clay. 22
Clay and gravel 25
Gravel and clay (water bearing) L 41
Casing perforated from § to 45 feel
44/37-581.
Soil 17
Giravel (very little water) B
ay with sonte - gravel ;),g
Clay with  gome gravel 5
(‘lav - o 205
Haml with sorme pea ;, avel {water bearing)y 9;
ay 2
Gravel (WaLer DREFINE s 5
Cazed to 281 feet.
44/37-8D1.
Boil, brown, soft a
fﬂ.in‘l gray-brown; medium hard [
Clay, hr owh,  goft, sandy 20
‘Clay, yellow, medium hurd, sandy 10
Hardpan,  brown . &
Clay, vellow, soft, sandy. &
Hardpa, “hrown 16

Trepth
{feet)

1z
50
110
135

sl

Fat
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Quinn River Valley, Hun

45/3B~3348.1. “
Soll

boldt County, Nevada

Thickness

Silt - and gravel

Clay, yellow

Gravel, tamented

Clay, yellow.
Clay and coarse gravel

aring)

Gravel, clean; cparse (water be
Crravel, codrse, and veddizh ¢l

Gravel, coarse;, hard (water beéaring)

Gvravo.l, conrse,; aml reddish clay.

Gravel, cosrss, pmwdd

Gravel, cemented

Gravel, vogrse, oléan

Graval cogse, muddy.

(:n,wm coarge; clean

Gravel, gofrse, muddy.

Cazed to 228 feot. Casing perfornted frov

46/38~16A1,
Hoil

-0 1o 228 foet,

Gravel, cemented

Sand, hard packed

46/38-3801.
Gravel

Rock, hard, blue ‘

Clay

(vad {water  bhesring)

47/37-28D%,
Overburden with brown to pink clay

Clay, varicolored

Basalt and felsite

Clay, pink and gray.i..
Clay and -opalite

Felaite; bmwn and wa

Opalite, black

(Tont)

7

s

R ek R

i
i B0 el T

ST Tl e

ok

5 e R R ek B
o

ki

55
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