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FOREWORD

The program of reconnaissance water-resources studieg-was authorized
by the 1960 Legislature to be carried on by the U.S. Geological survey
in cooperation with the Department of Conservation and Natural Resources,
Divigion of Water Regources,

This report is the 57th report prepared by the staff of the Nevada
District Office of the U.S. Geologlcal Survey. These 57 reports describe
the hydrology of 202 hydrographic areas.

The reconnaissance surveys make available pertinent information of
great and immediate value to many State and Federal agencies, the State
cooperating agency, and the public. As development takes place in any
area, demands for more detailed information will arise, and studies to
supply such information will be undertaken. In the meantime, these

timely reconnaissance-type. gtudies meet the immediate needs for informa-
tion on the water resources.

=

O

Roland D. Westergar
State Engineerx

1973 Pivision of Water Resources
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A ‘BRIEF WATER-RESOURCES APPRAISAL OF THE

TRUCKEE RIVER BASIN, WESTERN NEVADA

By A. S. Van Dénburgh, R. D. Lamke, and J. L. Hughes .

SUMMARY

The study area lies at the western edge of the Great Basin, and
encompasses 12 hydrographic areas (table 1) but excludes the Lake
Tahoe basin, Eleven of the areas are part of the Truckee River . drainage
bagin, and the 12th, the Fernley Area, bhorders the basin to the east.
Altitudes in the study areas range from 10,778 feet atop Mt. Rose to
3,460 feet at the deepest point in Pyramid Lake (depth, 335 feet).
Precipitation averages 5 to 10 inches pér year at lower altitudes,
and more than 40 inches in the higher -mguntain areas. The study area
ig deminated hydrologically by Truckee River, Pyramid Lake (into which.
the river emptiesg)., and Truckee Canal (which carries almost half of
the river flow out of the basin for irrigation use in the nearby Fern-
ley and Fallon ar@db) The Reno-Sparks metropolitan area, whieh strad~
dles the river in Truckee Meadows, boasts the second greatest concen- ‘
tration of people 1y Nevada.

Table . 1 summarizes the guantitative hydrologlc character of the
12 hydruqraphlc areas. Within the Truckee River basin in 1969, 43,000
acre-feet: 0f water was withdrawn for domestic, public- supply..and in-
dustrial use {(much of this water returns to the hydrologic system
after use). About 70 percent of the total is obtained from the Truc-
kee River and Hunter Creek. The remainder, about 12,000 acre-feef
per year, is pumped from wells, most of which are less than 300 feet
deep and obtain their water from alluvium. The greatest ground-water
withdrawal, ‘about 6,600 acre-feet in 1969, is made to supply the Reno-
Sparks municipal system. ' S

Withdrawals for irrigation of lands within the study area come
almost entirely from streams, and much of the withdrawals return to
the syatem after use. Electric-power generation required nonconsump-
tive diversgions from the Truckee River totaling almost 750, 000 acre-
feet durihg 1969, - ‘

: Ground water in the study area characteristically ranges from
dilute (5pec1f1c conductance less than about 600 micromhos, dominated
by calcrum, sodium, and bicarbonate) in and near recharge, areaszs and
near streams, to saline {(more than 5,000 micromhos, dominated by sodium
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and chloride) in the lowest, downgradient areas. The guality of sur-

.face waters deteriorates in .a downstream direction, culminating iIn

theé saline waters of Pyramid Lake (about 5,000 milligrams per liter
of disgsolved solids) and Fernley Sink (more than 50,000 milligrams
per liter). Water of suitable quality for domestic use-and public
supply is avallable in all of the valleys studied, but" problem areas
do exist. The poorest guality water from wells occurs: northeast
of Fernley and Wadsworth; near Nixon northwest of Pyramid Lake:; in

the central and eastern parts of Winnemucca Lake Valley, and north.

of Reno. In Truckee Meadows, manganese and arsenic are excessive at

depthsof more than about 250 feet, particularly in eastern parts of
. the valley. Warm to hot, fluoride~rich water cccurs along the: west

zide of Truckee Meadows -(the water there also includes, EXCESSlVE
arsenic) and neorthwest of Pyramid Lake. I'or agrlcultural use, ground
water downstream from the Tracy Segment is least suitable, whereas
most water in’ the other valleys is acceptable. The inorganic ¢chem-
ical character of almost all: stream waters is suitable for domestlc.
publlc supply., and agrlcultural use.



INTRODUCTION

Purpose_and Scope of the Study

Ground-water, development.-in Nevada has increased substantially
in recent years. A part of this increase is due to the effort to
bring new land .into cultivation. The growing interest in ground-
water development has created a substantial demand for information
on ground-water resources throughout the State. Recognizing this
need, the State Legislature enacted special legislation {Chapter
181, Statutes of 1960) authorizing a series of reconnaissance stud-
ies - of the ground-watexr resources of Nevada. As provlded in the:
legislation, these studies are being madeé by the U.S: Geclogieal
Survey in cooperation with the Nevada Department of Conservation
and Natural Resources, Division of Water Resources. This is the

57th report prepared as part of the reconnaissance studies (fig. 1
and p. 117).

In the early studies, little information on the surface-water
respurces was presented. Later, this reconnaissance series was
broadened to include a preliminary quantltatlve evaluation of sur-
face water in the valleys gtudied.

The Dbjectlves of this brief reconnalasancc are te (1) describe
the hydrologic environment, (2) appraise the _gource, OQcCurrence, move-
ment, and chemical guality of water in the ‘area, (3) estimate average
annual potential recharge to the ground-water reserviors, (4) eval-
uate the surface-water resources of the va116ys, (5) provide pre-
liminary estimates of stored ground water, (6) estimate present water
development .in the area, and (7) evaluate the gross water resources
of the several hydrographic areas. Most of the hydrologic field
work for this report was done by the authors between .July 1969 and
April 1970.

Location and General Features of the Area

The study area lies near the western edge of the Great Basin,
along the Nevada-California State line (lat 39°10'-40°25' N., long
119°-120° W.; see fig. 1), and encompasses 12 hydrographic areas
(tahle 2). Eleven of the areas lie in the Truckee River basinl.,
and the 12th, the Pernley Area, borders the basin to the east. With-
in the Truckee Canyon Segment, along the State line, two areas with
different western boundaries are discussed in this report. The first
includes all drainage in Nevada that is tributary to the Truckee River;
for this area, the western boundary is the State line. The second

1. The only part of the Truckee River basin in Nevada not
ineluded in this study is the Lake Tahoe Basin.



Table 2,1¥Ph§siogf§phiq Summary -

o KR Principal- ApproXimate -
o LR . oo v ! T allu\flal - altitude
- Name :(listed . Aréa ‘area | - ' (feet)

. alphabetically) - ‘ (aq~m1)m/ f (acres)z/ : Hikhest*”LoweSt“
Dodge- Flat’ .92 . } 132, ouo 78,367, .. 3,940
Fernley Area , 120 L 53,000 7,260, 4,005,
Pleasant Valley - CT390 T 6,400 ., . 10,778. .4.595 _
Pyramid, Lake Valley o 672 240,000 8,722 - 3,450.
Spanish Springs Yalley ° 76 1. 21,000 (7,404 | 4,410
Sun Valley BT L. 2,500 .5 ,890 4,560
Tracy Segment © 285 19,000 8,035 4,045
Truckee Canyon Segment#/ 75 - 5,600 10;610 4,640
Truckee Meadows 203 56,000 . 10,778 4,370
Warm Springs Valley, , 247 52,000 8,722 4,205 -
Washoe Valley. Jus 82 ” . 18,000 9,900, .5, 010;3
Winnemucca Lake Valley i I 371 _ 120 ,000 . 8,237 -

1/ From Rush (1968,

table 1), except for Truckee Lanyon Segment.'

2/ Does not 1nclude small, isolated or nearly isolated areas of .
. Total dllUVIEl area llated almet 630, OOO acres
represents 43 percent of the entire study area. .

“alluv1um on’ plate 1,

"3/ Ddta are for Nevada.part of area. only,

3,765

Area in Nevada and C&llfOTnla

trlbutary to Truckee River below the Farad, Calif., 5treamflow gage ‘totals .

_ about 80 square mlle
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area, which is more convenient for hydreologic budget purposes, in-
cludes drainage in both Nevada and Californi# that is tributary to -
the river downstream from the Farad, California streamflow gage.
This area does not include drainage in Nevada that feeds the river
above the gage. The relationship of these two areas is shown by the
small inset map in the upper right-hand:-corner of plate 1.

The overall area studied includes Reno and Sparks; whlch‘together
boast the second greatest concentration of peoplein Nevada, with a
population of about 100,000. Elsewhere in the study area, population
is charadteristically sparse, with only a few small towns and settle-
ments--Verdl, wadsworth, Fernley, Nixon, and Sutcllfﬁen—plue the resi-
dents of Sun, Pleasant, and Washoe Valleys, and. the anincorporated
parts of Truckee MeadOWS‘(pl. 1Y. Outside the commercial-industrial
area associated with Renc and Sparks, the principal. aet1v1ty is ran-
ching. The Pyramid Lake Paiute Indian’ Reservation covers about 600
gguare miles, including the lake 1tself in the northeastern part of
the study area (the reservation covers an- .additional 140 equare miles
outside the study area) :

Other Studles and Datd Related to Eydrolqu

' Several parts of the. present study area’ have already been evalu—
ated to various degrees from a hydrelogle standpolnt.’ Selected recent
reports discuss the following ‘major areas (see ”Referencee section
for complete titles): ‘ ‘ :

Entire Truckee River basin (Pyramid Lake.Task Force,
1969, 1971)
: Fernley-wadsworth area (Slnclalr and Loeltz, 1963)
. Lower Truckee River basgin (Clyde-Criddle-Woodward,
‘ Inc., 1968; Wilsey & Ham, 19270)
Pyramid Lake (Harris, 1970: Harding, 1965)
Spanish Springs, Sun, and Warm Springs Valleye
(Rush and.Glancy, 1967)
Steamboat Springs area (White, 196B)
" Truckee Meadows (Cohen and Loeltz, 1964: Guyton &
Associates, 1970)
Washoe Valley (Rush, 1967)
Winnemucca Lake Valley (Zones, 1961)

Basic water-respurces data for the study area are listed in
‘several Geological Survey report series. Streamflow and lake-level
records through 1965 are summarized in Water-Supply Papers 1314,

1734, and 1%27. Records after 1965 appear in annual” publlcatlens
titled, "Water resources data for Nevada" (1965-69). Water-—guality
data for streams are published in the annual summaries titled "Water
guality records in Idaho and Nevada, 1964." and "Water resources

data for Nevada" (1965-69). Ground—-water levels through 13965 are
published in Water-Supply Papers titled "Ground-water levelg in the

1.
Ve
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United States; southwestern States" (the most recent of which is no.
1855). ' -

Reports that inventory water use and water resourdes in Nevada
(Nevada Division Water Resources and U.S. Geclogical Survey, 1971 a
and b)include data for the study area. Other reports of hydrologic
interest are included in the section titled "References".

Several current (1971) groups and activities pertinent to hydrol-
ogy ©0f the study area are:

1. The Department of Interior Committee on Operating Criteria
and Procedures, Truckee and Carson River Basins, has developed
procedures to minimize the diversion of water from the Truckee
River in the operation of the Newlands Project.

2. The State~Federal Pyramid Lake Task Force has investigated
methods of stabilizing the lake level: their final repor
was released in December 1971 (see "References"). :

3. A Type I Comprehensive Framework Study for the Great Basin
Regicon has been completed and presented in a zeries of re-
peorts prepared by a work group within the Pacific Southwest
Inter-Agency Committes.

4. A hydrologic simulation model of the Truckee River basin is
being developed by the Center for wWater Resources Research,
Desert Research Institute, University of Nevada. An out-
growth of this sztudy iz the report by Cooley and others (1971},
which was released after completion of this Geological Survey
reconnaissance report.

5. An investigation of water and related land resources and prob-
lems in the Truckee River basin is being made as part of the
U.S. Department of Agriculture's Central Lahontan River Basin
Survey. First report lssuwed is by U.S. Forest Service and
U.S5. Soil Conservation Service, 1970 (see "Refarences").
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GENERAL HYDROLOGIC -ENVIRONMENT

Physiographic Settfﬁq

The report srea is dominated to the hest by the 1thy Sierra
Nevada, and to the east by starkley beautiful Pyramid-Lake (pl.
1). The two are linked by the Truckee River, which flows eastward
from the State Iine to Wadsworth, then. northward to the lake--

a total distance of about 90 river miles, - WIth a drop in altitude
of more than 1,200 feet. This reach of the river drains a system
of generally north-trending mountain ranges, the highest of which
is topped by 10, 788~foot Mt. Rose, and valleys, including the
populous Truckee Meadows. Small perennial streams, the largest
of which ig Steazmboat Creek, and many epliemeral drainagesg feed
the river: in and upstream from the Meadows. Beleow Vista, all
tributaries are ephemeral.. The lowest point in the study area,
at about 3,460 feet, is the deepest spot in Pyramid Lake. The
170-square-mile desert lake is the largest body of water lying
entirely within Nevada. The lake is a remnant of pluvial Lake
Lahontan, which covered a maximum area of almost 8,700 sguare’
miles in western Nevada and easternmost California during the
late Pleistocenea -epoch,  about 50,000 years ago (Mortison, 1965,

p. 279; Morrison and Frye, 1965, fig, 2). The huge lake's maximum
extent within the report area 1is Shawn onthe small 1ndex map

on plate 1.

. Table 2 summarizes the physlographlc features of the 12
" hydrographic areas discussed in this report, and the small map

in the upper left corner of plate 1 shows some of “the hydroqraphlc
relatLonshlps among the areas.

Geologliec Units

‘Ro¢ks in the report area can hbe grouped in three gross
geologic unit&: younger aslluvium and older. alluvium, which
together form the valley-fill qround—water reservoir, and
consolidated rocks: This division ig based in. part on hydroloqlc
properties, though such properties vary widely depending on
- physical and chemical differences. The surficial extent .of
the three units is shown on.plate 1, and their geologic and
hydrologic character is summarized in table 3. The geology
. shown on plate 1 and summarized in table 3 was in large part

adapted from Bonham (19692), Cohen and Loeltz (1964), Moere
(1969), Rush (1967), Rush and Glancy (1967), Tatleock (1969),
and Wil lden and Speed (1968).

Criteria for geparating the two aliuvial unlts are as follows:
- 0lder alluvium characteristically is unconsdolidated to semiconsolidated,
dissected, and locally deformed; it mostly ‘commonly is exposed on the
intermediate slopes between mountains and valley floors. Younger
alluvium, in contrast, is generally unconsolidated, undissected, and
- undefeormed; it is largely restricted to the valley lowlands and stream
channels (and is generally underlain by older alluvium). In some areas
the two units are difficult to distinguish, or their extent is too
limited to be shown on .plate 1. TIn such places, the twe units are

11 ‘ '
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combined, and labeled as either younger or older alluvium, depending
on which is thDught to dominate.- : '

Valley Flll Reservmbrs

Extent and Bnundarles

Alluvium (pl. 1) forms the valley—flll regervolrs, which are
the principal scurce of ground water in the area. The reservedrs
beneath the central parts of most of the valley floors probably are

at least 500 .feet thick, with the valley £fill in Truckee Meadows

possibly thicker than 4,000 feet (Cohen and Loeltz, 1964, p. S12}.
Although bhedrock reportedly has. been esncountered in wells at much
shallower depths, such wells  are near the bedrock-alluvium contact,
where the valley fill is generally thin. The general character of
valley-fill sedimentary deposits penetrated by wells in the study
area is indicated by representative well logs in table 22.

External hydraulic bpundaries are formed by the consolidated
rocks (pl. 1), which underlie and surround the valley-£ill regervolr,
These boundaries are leaky to varying degrees. The principal inter-
nal hydraulic boundaries are lithologic changes -and faults that cdut
the valley fill.. The -extent to which these lithologic and struc-
tural barriers impede ground-water flow is uncertain in most places.

Ococcurrance and Movement of Ground Water

Ground water, like surface water, moves from -areas of higher head
(water~level altitude) to areas of lower head. Unlike surface water;
however, it moves very slowly, commonly at rates ranging from a £rac-
ticn of a foot to several hundred feet per year, depending on the
permeability of the deposits and -the hydraullc gradient.

in the Truckea River basin, ground water moves from recharge
areas Ln the mountains or on the adjacent alluvial slopes to the
lowlands, where the water either is consumed by evapotranspiration
or leaves a valley as stream and ground-water outflow. Two other
less important "sink" or terminal-discharge areas are the floor of
Winnemucca Lake Valley (for streamflow and ground water generated
in that valley, plus an occaslonal szmall amount of nonconsumed irri-
gation water from the Nixon area, and Fernley Sink (for streamflow
and ground. water gensrated in the IFernley and adjacent Bradys Hot
Springs Areas, plus nonconsumed erlqatlon water and leakage from
the Truckee Canal).

Ground-water mavcmcnt from valley to valley can occur through
alluvium or consolidated rocksz. There iz no firm evidence that.
sizable guantities, 0f ground water move to, from, or between valleys

of the study areas through consclidated rocks. In contrast, intervalley
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movement by way of alluvium.involves every wvalley of the study
area., Estimates of these quantltles, though small, are made in
the section titled "Subsurface inflow."

Availability of ground water in the several valleys is
indicated in a general way in' table 21 by well drillers' reports
of the depth at which water was first encountered durinq drilling,
by reported well vyiélds, and by the static and- pumplng water
levels® in the completed wells.

Fluctuatlnq ground water 1evels reflect seasonal and long-
term changes in the guantity of ‘stored ground water. Table :
26 lists water levels for 13 observation wells in ‘the study:
area, and figure 2 shows water-level fluctuations for two
additional wells. ‘The data indicate both seasonal and long-
term trends, but in general, -no major long-teérm.changes of
ground water in storage have occurred. ' Of particular interest
are minor long-term water-level declines at several of the
wells: for example, between April 1959 and March 1970, the
water level in well 19/19-24ccc declined about 4% feet (fig. -
2). 'These trends are substantiated by menthly data collected
by *Sierra Pacific Power Co. &ince 1960 from a network of
obgervation wells in the Truckee Meadows (Guyton ‘& Asscclates,
1970, p. 15). The long-term declines reflect climatic
fluctuations, changes in land use and drainage (for example,
from largely agricultural to largely urban in parts of
Truckee Meadows), and increases in the amount of greund water
withdrawn for public:supply. : .

‘The 1evel‘ef‘Pyramid Lake declined about 75 -feet between
1909 (shortly after completion of Truckee Canal) and 1969,
largely as a result of diversion of potential inflow from the
Truckee River to areas cutsgside the basin. The lake-level
decling€ has heen. accompanied by partial dewatering of the
peripheral valley-fill reservoir. as evidenced by declining
water levels in wells 24/2)1-15aca, 26/20-26adb, and 28/22-30
bdy, west and north of the lake (table 21), The tofelquantity
of greund water lost from etoreqe durlnq ‘thiz period is unknown,
but may have averaged about 1,500 acre- feet per year,

Neighboring Winnemucca Liake last received appreciable inflow
of Truckee River water inabout 1910. Between then and about
1940, when the lake finally dried up, the level declined about
80 feet. Just as at Pyramid Lake, the decline caused a '
partial dewatering of the valley £ill, as reflected in the
declining water level in well 28/24-7cab, north of "the lakebed.
The overall guantity of ground water lost from storage at
Winnemucca Lake may be of the same Drder of. magnltude as at
. Pyramid Lake. . :

14
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Sierra Pacific Power Company's Tracy generation plant, om the Truckee River 17 miles east

In 1970, plant reportedly used about 50,000 acre-feet of streamflow for cooling purposes, of which

Photographs 3A-C.-—-A,
of Reno.

"Bulls corralled 4 miles southeast of Nixon in February 1970, for

B.

almost all was returned to river.

Livestock throughout the Truckee River basin probably consume
Generator and, behind it, turbine in hydroelectric power plant at

Plant annually uses about 225,000 acre-feet of water from Truckee River, nonconsumptively.

supplemental feed prior to breeding season.
about 120 acre-feet of water per year.

Verdi.

c.



INFLOW TO THE VALLEYS

Preclpltatlon

Precipitation patterns in the study area are strongly
influenced hy the.presenca of the high Sierra Nevada to the

west:  During the winter, storm-system airmasses moving over

the Sierra lose much of their moisture crossing the mountains.
The result is smaller amounts. of precipitation in the study

area (the rain shadow) than in areas to the west, During the
summér, thundershowers associated with northward air movements

‘provide most of the moigture (Gifford and others, 1967, p. 11).

Table 4 and the data of Hardman and Mason | (1949, p. 10)
show that annual precipitation in the.study area averages 5 to
10 inches at lower altitudes, and more than 30 inches at the
higher stations. In high mountain areas the precipitation
probably exceeds 40 inches. Monthly data indicate that the
dominance of winter storm precipitation over summer thundershower
contrlbutlons dlmlnlshes from weszgt to east,

Surface Water

The surface-water hydrology of the report area has been
evaluated quantitatively in terms of (1) the quantities of
flow entering and Yeaving each hydrographic area, and, insofar

s possible, (2) the interactions of surface water and other
oomponents of the hydrologic system. Surface water enters
Nevada in the Truckee River from Californis. Also, minor:
amounts enter from Dog Creek and from the headwaters of Third
Creek in the adjacent Lake Tahoe basin. -Surface water leaves
the Truckee River basin by export to the Fernley Area and
Carsgon River basin, through the Truckee Canal. Small amounts
of surface water are exported from Washoe Valley for part of
the municipal supply to Carson City and all the supply to
Virginia City, and from Truckee Meadows to the! Stead area of
Lemmon Valley. Surface water is augmented by local runoff
from precipitation and local ground-water inflows it is -
decreased by evapotransplratlon and seepaqe 1Dss to ground
water,

Records Available

A gaging ‘station near the Nevada-California State line,
Truckee River at Farad, has been in operation since 1899,  Four’
other gaging stations have heen operated downstream on the '
Truckee-River for: more than 40 years. . Additional short-term
flow records have been obtairned on the main stem, dlverslons, .
and trlbutary streams&. Also, some data on lake altitudes: C
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Table 4.-—Average annual_precigitatiun at’weather stations

in and adjacent tD the’ studyﬁarea

{From publlshed records of the u. S Weather Bureau]

‘‘‘‘‘‘

hstiﬁated

N T ]Dng“tEfm
APerlod of Averagé'énﬁuél"" average‘
_ _ reliable prECipltatan precipitatiOn
Location o full-year . .for period of for key
Co {latitude and Altltude - record record "' statiems
Stationl/ longitude)  (fset) used {ipches) (1ncheq)*j
Marlette Lake . 39°10'/119°55' 8,000  1930-44, . - .-+ 28,5 . = 29°
- ‘ o - - 1948-52 - - o .
Marlette Lake 39°10'/119°53" .7,820  1959-65 oAl 28 © 28
No. 2 (storage ‘ o . T S L
gage) - . S Lo e e
Mt. Rose Hwy. Sta, 39°20'/119%°53'--...7,360 “1960-63 - - 29,1 - 33
Brockway Summit, 39°16'/120°04" 7,200 1964-67 al 34 . 31
Cal. (storage '
gage) _ - . :
Spooners Station 39°06'/119°55" 7,100 1940-42, - ‘ 27 - 26 U
(storage gage. . : S 1954-67 - . - ‘ :
after 1942) . ) . : - o o
Little Valley . 39°15'/119°52!. 0 6,300 1957-58, cooal 29 v 29
{storage gage) . ‘ L . 1961-63, ’ ' o
_ . ‘ Co f 196667 - : ' o =
Virginia City ~ . 39°18'/119°38'- 6,002 - 1953-60, = ;. 7.2 s . 79 -
- : I 1966 | . oo LT T
Truckee ‘Ramger - 39°20'/120°11" 5,995 193469 . 32,4 a2 e
Station, Cal. C ; : " e
Boca, Cal. . 39“23 /120“06' © 5,575 -1937 69 .. 22,1 o 22
Lewer's Ranch ‘-39 14'/119°51"% -.-5,200 1930-36, . 25,0 26
: ' - 1938-43, . .
Carson City: 39°09'/119°46" . 4,651 - 1924-69 - 10,9 11
Reno WE AP - 397307 /119°47" 4,404 1931-69 -~ 7,7 7.6
Sand Pass - 40°24'/119°50" - 4,198 1915-31, 6.3 -
. R o + 1934-41 _
Fernley 39°377/119°15° 44160 195569 6.1 -
Sand Pass S 4D°19'/119°48" 3,900 1943-62, 6.5 -
o 1967-68 R .
Nixon . 39487 /119°20% - 3,900 - 1929-47, 7.1 -
: ' ' 1949, 1952 :
Nixon o 39“50'/119“21' - 3,898 1963-69 . . R % I ' -

1/ In Nevada, except as noted. btacions are listed in descendlng order of, altltude
2/ Based on 40-year period of record 1930-69, “in small part. estimated for Truckee
Ranger Station, Boca, Carson Clty, dnd Reno WB AP oo . S

‘a/ Partly estima;gdv ‘ ‘




and annual . maximum- pedk-discharges: have been collected at gaged

. gites, Table 5 summarizes the. avallablllty of data for selected
gages. The locations of stations listed in table 5 are shown

on plate 1. Basic data on surface water .are available in various -

U.S. Geological Survey publications and files. Additional data

are available in.reports or. files of . the.U.S8. Bureau of Reclamation,

Federal.Court Watermaster, and Truckee ~Carson Irrlgatlen Dlstrlct

Flow of the Truckee Rlver'

o Table 6 Lists the annual flows of the Truckee Rlver at
selected gaging stations., Additional data are listed in table

7 for two short-term stations. Yearly and cumulative variations
in, streamflow in Truckee River at Farad, California, .are shown
in: figqure 3. Annual streamflow data listed in this report. are
tabulated on the basig of the "water year," which is the 12-month
periocd, Octoher 1 to September 30, designated by the calendar
year in which it ends. -Thus, the year ending September 30, .. .
1910, is called the ”1910 water year.'

) No attempt is made in this repert to adjuet the measured
streamflow in the Truckee River for increasing regulation, ,
dlverSLQne,.sterage, and use over the years. Various reports
have given virgin- flow values for the Truckee River at Farad.
For example, the California State Water Resources Board (1951,
p. 511) indicates that tlhe gaged flow-wag increased by.6,000
to 9,000 acre-feet annually to obtain the v1rg1n flow for the
perled 1900-38. The average annual depletion upstream from
Farad, for 1967 conditions, has been esgtimated .as 16,000 acre-.
feet (Pyramid Lake Task Force, 1969, app. summ,, p. 1 and 2 ).
In this same report, it is estimated that average depletions
in the year 2000 could range from 35,000 to 55,000 acre- ~-feet-
annivally. : g -

. Streamflow records were adjusted.to a common reference
period (water years 1919-69) to compare quantltleﬂ at the
several gaging stations listed in table 6. The longest
continuous streamflow recerd, for Truckee River near Farad,
spans the water years 1900-69. The record obtalned at the
gage bhalow Derby Dam is continuous since 1918 (water years
1919-69; dlverSanS from Derby Dam have been made since 1905} ..
Altheugh various reference periods have been used ln other
studies, the average flows are in reasonable agreement Table
g lists average annual streamflow for dlfferent reference perlode
taken from theseé reports.
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Table’ S.thelected aurfaca-water recards

20

Site r S . n  Perlod ofn . -
no. .. » . Drainage:  record
. om Station . . S A area (caleﬁdar SR
pl..1: numbeqé/‘ Station. name . ' .LocationZ/. - (sq mi). . Yagrs) _Remarks
1 33657 Pyramid Lake néar 26/22-3bae - a 2,720 ° b '1867-91" see fig. 4.
' ‘ Nixon Lo -c.1904—69+ -
2 3460 Truckee River'at_ 18/17-12a | 932 4 1890 ‘See table 6,
. Farad, Calif. = =~ R e 1899-1969+ . fig. 3.
3 3473 Dog Creek near 20/18-30cc 16,2 f 1956-61 See ‘table 7
‘ © Verdi . S ot L - and figures
K .. .l.. . - ‘ | ‘.‘:‘. R :..'-."-’.‘ . 5 and 6;
4 3476 - Hunter Creéek’' near 19/19-19cc 11,5 196lu69+ _See table 7
RS ToRE R Ren:o.- E - e e .:" ‘J". L o ‘and - figureg
T i ‘ ; | . . o Ve - o . 5 and 6
5 3478 Peavine Creek © 19/19=5ad”  * ' 2,34 1963 69+ See table 7.
e neat Reno e S
6 3480 Truckee River at * 16720%7b - 1,067 *“gﬁ1906-69+ _seejtable"ﬁ.
: Reno : : ‘ T '
7 3485 Franktown Creek  16/19-9  h 14 . 1948-55 See table 7
I at Franktuwn ' : R ) e T S oand figures
- T o St m ' 5'and 6.
8 34877 "  Vashoe Lake near 16/20-19db © 1 838 | 1963-69+ "Monthly
R Carson City®- o . R "~ . . ‘altitudes
- o o \ : R < . r E _ ‘_‘A_f anly. :
9 3488 ' Littlg"Washoe Lake 17/19-24ab-’ i §3.8 1963-69+ Monthly
\ oo near Steamboar - - o . L altitudes-
. ;. ‘ o : e : Cohe T - only.
10 73489° . Galena Cfeek mear’ 17/19-2¢c” ™ h-8.5 ”1961-69+ See table 7
- Steamboat " T ' PR and flgures
o T . 5 and 6,
11 3493 Steamboat' Creek at 18/20-33c 123 1900-01 See table 7
' "Steamboat. " 1961-69+ and figures
' L ‘ o ‘ 5 and 6.
12 3497 ‘Whites Cteek near 18/19-34bd"" - B.02 ' 1961-66 - See table 7
: ; Steamboat o B ‘and figures
B e R ''5 and 6,
13 3500 Truckee Rivetr at =~ 19/20-13ab 13429 1899-1907 ‘Seé rable 6,
Vista R - 19323547
o R S T T 1958-694
14 3501 Lnng%Valley Creek 19/21-27ca, "~ ‘79.9 -196?w69+ _ Annudl maxi-
; : " near Happy e ' . 7 S o e mums only.
. Valley S ‘LQR’m o
15~ 3505 Truckee River at =~ 20/22-26d h 1,740 k 1907515 SEE’tablE‘7.
; " Clarks | SRR
16 3513 Truckee Canal 20/24~17ab — 1966=69+ See table 7.
: near Wadaworth ‘ ‘ : ‘
17 3514 Truckee Canal 19/26~4ca . - '1963-69+ See table 7.
near Hazen ‘ )
18 3516 -Truckee River 20/23-19db 1,670 1909-10 See table 6.
below Derby Dam, : n 1916
near Wadaworth

L 1918-69+




Table 5.--Selected surfacE-wate;_records——Continued‘

Site "_ o " o C " Period of

no. ‘ - ST ' Drainage =~ rvecord
on - - Statiom L ' - . ',_ area . - (calendar .
pl. 1 numbenl Station pame LocatiOnilr,. (sq mi) . _ - Years)i ‘ Remarks
19 ° 3516.5 Truckee River at - 21/24-34cc "~ 1,719 | 1965-69+ - See table 7.
_ ‘ Wadsworth, . : ‘ ' ‘ :
20 3517 Truckee River near 22/24-18bc. 1,815, o 1928-69+. See table 6.
. ' ~ Nixon ‘ ‘ : ‘ ,
21 3518.5 Pyramid Lake 23/22-14de h 1.9  1968-69+ Annual maxi-
: tributary mear ' A f mums -only.
Nixon Co

1. Gaging stations at which streamflow records- have been collected are listed and
numbered in a downstream direction along the mainstem of the Tiver, with all statiouns
on a tributary entering above a mainstem station listed before that station. The
complete number for each statien, such as 10-3516.50, includes the part number '"10,"
assipgned to the Great Basin, and a six-digit station number. In this report, only
the essential digits of the station number are shown; for example, the complete
number 10-3516.50 appears as 3516.5. ' ‘ '

2. See explanation in section entitled "Numbering system for ﬁydrologic aites."

1. Sources of neomn—-Ceologlical Survey data are listed by footnote. Records are not
complete for all listed calendar years. Symbol "+" indicates stations atill in
operation following water year 1969. :

a. 'Includes lake, .

b. Single altitudes In 1867, 1871, 1882, 1890, and 1891; data from various sources.
c. Occasional altitudes in some years prior to 1925 and in each year thereafter;
data for 1904-48 furnished by Bur. Indian Affairs and, in 1948, by Fed. Watermaster.
d, Monthly discharge only. : . C

e. Data furnished as follows: Aug. 1912-Sept, 1929, U.S. Bur. Reclamation;

Oct. 1929-Aug. 19537, Fed. Watermaster.

f. Supplementary data after water year 1961 available in U.S5. Forest Service files.
g. Data for Oct, 1919-Dec. 1946 furnished by Fed. Watermaster; actual:.periods of
record, Oct. 1919-Sept, 1921, June 1925-Sept. 1926, Jan. 1%30-Dec. 1935, Jan. 1943-
Dec. 1943, and Jan. 1%46-Dec. 1946. .

h. Approximate. ' .

i. Includes Washoe and Little Washoe Lakes.

j. Data furnished by Fed. Watermaster.

k. Data furnished by U.S. Bur. Reclamation. : ‘

m. Records for water years prior to 1967 in U.S. Bur. Reclamation files.

n. Data through July 1958 furnished by Truckee-Carson Irrig. Dist.

o. Records for water years prior to 1958 furnished by Fed. Watermaster; computed by
combining flow below Numana Dam, about 1 mile downstream from present site, and
diversions at dam, '
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Table 6.——Annual flows of Truckee River, water years 1300-69,

in thousands of acre-feet

[Medsured flows are rounded to three significant figures above
100,000 acre-ft, and.to two significant figures bglow.]

' - _ Below _
. Water - ..’ At Farad - At Reno At Vista .Derby Dam Near  Nixon
. _year: (3460) ~ (3480) - (3500). . (3516) . - (3317)
1900 bht - 383 R '
1901 677 ' 654 :
11902 - 545 ' . 527 : . "
1503 520 575
1904 - - 1,130 1,380
© 1905 638 _ ' 594
- 1906 . 984 1,090
1907 _ 1,430 . 1,370 1,660 -
1908, .681 - 522
- 1909 , 1,010 933
1910 790 712 o K .
1911 1,110 1,020 ' . : : .
1912 438 285 ‘
1913 o429, 286
- 1914 ‘ 846 . 818
1915 .- 593 455
1916 L 807 699 .
1917 ° 708 595
1918 491 348
1919 - 583 456 a 540 284
. 1920 . 410 288 . a 350 85
-1921 - . 503 416 a 450 - 203 .
1922 : 631 : a 650 403
1923 : 521 a 560 298
1924 270 a 200 -55
- 1925 355 a 350 95
1926 276 194 a 230 52
1927 . 614 a 630 - 338
1928 . 509 a 500 291 _
1929 262 a 200 20 : B 33
1930 345 - ~a 300 36 : 48
1931 133 77 a. 90 - 4.b 13
1932 390 338 b 355 110 - . 123
1933 .. 207 125 162 23 ' 40
1934 - 207 121 145 .13 ) 28
1935 . 373 : - 326 123 134
1936 489 429 o167 . 190
.1937 413 T 353 70 . 200
1938 844 : - 877 721 - 747

11939 352 297 _ 140 159
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Table 6.-—Annual flows of Truckee River-—Conrinued

Below

Water At Farad At Reno At Vista Derby Dam Near Nikon'
year (3460) (3480) (3500) (3516) (3517)
1940 572 _ 558 271 290
1941 ‘ 482 448 180 206
1942 750 _ 738 549 . 562
1943 849 | 909 o701 712
1944 384 | 355 79 .96
1945 452 430 134 153
1946 506 484 205 ‘ 222
1947 - 366 249 325 . 51 : 90
1948 390 271 - 350 20 38
1949 © 353 238 ‘ 323 . 9.5 22
1950 480 373 470 90 - 105
1951 784 709 809 427 | 554
1952 1,280 1,230 1,320 937 . 1,040
1953 643 544 " 648 312 C 288
1954 417 284 367 70 56
1555 364 224 b 310 9.3 24
1956 861 T 784 a 850 515 - . b 590
1957 521 404 a 490 99 o101
1958 887 794 a 830 b 430 521
1959 ‘ 370 232 - 320 14 24
1960 - 379 231 307 14 25
1961 249 133 206 7.4 "18
1962 345 237 303 15 . 47
1963 578 507 608 308 320
1964 . 382 269 352 18 42
1965 : 700 . 614 736 413 . 437
1966 485 355 430 129 153
1967 892 830 913 . 620 © 640
1968 443 333 413 -~ 180 241

1969 1,120 1,080 1,160 940 974

Average for .
périad of full- 575 488 © 579 c 223 .o 251
vear record : :

Average for base

period 1919-69 309 a 420 a 480 - 223 . a 250

a,. Eatimated (and rounded).
‘b. Partly estimated (and rounded).
c. - Includes years of partly estimated flow

23



2

B '
.~.

‘palewIIT ‘e

a0¢

0S¢ €L

o~
o~

.
r~

T°0T

650°0

B9"L

1i°2 mmmuwpd.

RIT
ZeT
912
LET

0se
79t

HAI M
#EZ
059
5T

TLT
18T
zLT

. . »

D N o
I WD I~ D

[ S s T~

® o o

Lo B

- -

—

B e AT - "

Ty
Yo R R R

W o ood 0o

TIT .

EvT”
oo™
101"
(LH

000" 0

o0 0 -
N oOn

—

-

=F O o
™ o0 v

MO g O
. Lo

ogE” .
29°'T-

60°T

I7°8
17°T.°

6961
B96T

L96T

99671

‘G96T
9961

£E96T

- 2961
1967

096T .

- 656T

85671
493

‘ - 9G6T
. "EGHT
-~ %G6T

o

*

iy
090°T
£8€

[4:13
COST'T.
8LL |
010'T
85

0

.

€561
ZS6T
1561

0561
661
ST6T
YT61
€161

16T
TT6T
0161
606T.
B05T

($TCE)

UazZPey
Ieau

(hBYE)
LELES)

RGID)
LECELIE

{ETSE) (§7915€) (q0ce) (L6%t)
‘YIIOMSPEM UIIOMSPEM SHIBT) He21)
. agau’, . . B - ¢ JB.

(S8ve)

#2210 pCERGY

TEUen Ia¥Onil

ww>ﬁm wm&o:uw : - .

13310

.

“@RID

S2ITUM 3POqUER]S  EBUITEH WMOINURILJ - Jufaeadg a23ung - Bog

(%) nmhqwu T IELELS

AIIEM

[e2anBT3 JuedfITuSts 991yl 031 PIPUNcI SMOTJ paanseay]

199]~910F jo SPUESNOY] U] 'SUOFIBIE BUTSBY Wia3-310US IF SMOTJ [ENUUY--'; 2TqEl

n

24



N

¥

CUMMULATIVE DEPARTURE FROM AVERAGE AMMNUAL STREAMFLOW

FOR BASE PERIOD 1919-63, IN THOUSANDS OF ACRE-FEET

+500 P~ = - =N P = =
.0 A e - - - 0
-1000
- 2000
DRY L, WET DRY | WET . DRY , _WET
- 3000 E Ll i Lt i e g s *
11500

=4000

" AVERAGE FOR BASE .
PERIOD 1913-6% H
1000

4500

: =t L 2 Ao
1500 1910 1920 1930 1940 1950 1960 1969
WATER YEAR

Figure 3.- Annual streamflow at gaging station on Truckee River at Farad, Catif.
and cumulative departure from the 1919-62 (base period) average

STREAMFLOW, IN THOUSAWDS OF ACRE-FEET PER YEAR



-Table 8.--Average annual streamflow at Truckee River gapging stations,
in thousands of acre-feet, for different reference periods

.

Station ce Period | Average annual
number Station name (water years) streamflow
3460  Truckee River at Farad, Calif. a 1900-69 . 575
: b 1919-69 - . 509
¢ 1917-50 . 447
d 1931-60 e 518
| f 1919-67 o 496
- Truckee River at Derby Dam c 1917-50 408
‘ f 1919-67 461
3516  Truckee River below Derby Dam ab 1919-69 223
| f 1919-67 ¢ 211
3517 Truckee River near Nixon a 1929-69 - 251
b 1919-69 . g 250
d 1931~60 e 240

a. Period of record.

b. Reference period 'used in this report.

c. U.S. Bureau of Reclamation, 1954, p. 35 of Substantlating Materials,
d. Eakin, 1970-71, oral communjication. From Great Basin Region
Comprehensive Framework Study (Type 1) ..

e. Modified for 1965 conditioms. . :

£, Pyramid Lake Task Force, 1969, app. summ,,p. 2-4.°

g. Estimated. .
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Marding (1965, p. 123) has derived values for annual runoff
in the drainage area of the Truckee River during the 18l-year
period 1780-1960. A comparison with Harding's figures suggests
that the 1919-69,- 1231-60, and 1919-67 reference periods are
comparable.te the 1780-1960 reference periad Ganerally, the
19129-69 reference. perlod of 51 water years ig used in this
report. -

Maximum sustained streamflows generally occur in the spring
as the result of snowmelt runcoff:; however, winter rainstorms
that cause flooding have preduced large flows; The seasonal
pattern of streamflow has changed over the years because of
increased artificial upstream storage and an evolving policy
regarding storage, releases, and diversions,

The momentary peak discharges of record at the mainstem
Truckee River stations listed in table. 6 are:

Station. Discharge

number Station name Date (cfs)
3460 - At Farad Nov. 21, 1950 17,500
3480 At Reno Dec., 23, 1955 20, 800
3500 At Vista Feb. 1, 1963 21, 300
3516, Below Derby Dam Feb, 1, 1963 18,400
3517 Near Nixon Febh. 2, 1963 14,400

To most years, sustained low flows are controlled by the
‘s0~called "Floriston Rates,"” which are flows that, according
to decree, -are to be maintained in the Truckee River at Farad.
These rates are dependent upon the amount of water stored in
Lake Tahoa, and are summarized as follows (Pyramid Lake Task
Force, 1969, app. summ., p. 2):

Lake Tahoe lavel Floriston Floriston
(ft above mean . : rate rate
_sea level) Period {cfs) Period {cfs)
6,226 .or abhove Nov. -Feb. 400 Mar.-Sept. 500
6,225.25 to 6,226 Nov.-Mar, 350 Apr.-Sept, 500
Below &,225,25 Nov.-Mar. 300 Apr.-Sept. 500

At all stages ~ October 400

During the drier years, such as 1924-37, not encugh water
was stored to maintain these discharges. For example, the average
streamflow for the month of September 1933 passing the gage at
Farad was only 47 cfs (cubic feet per second). Downstream stations
had even less flow--the average flow below Derby Dam was only.l
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cfs for several months and there was ne flow August 8 - 11,
1924, and September 1 - 7, 1956, ' .

The extreme high and low flows have been and Wlll be
modified by the increasing amount of -available upstream storage-
Tf the existing and proposed storage reservoirs had been in
operation during 1924-37, the deficits below "Floriston Rates"

probably weuld have been less severe.
L4

The amount of water diverted at Derby Dam hag averagéd o
about 260,000 acre-feet annually for the referencé périod- - - =
1919-69, Not all this water leaves the Truckee Rlver basin;
some of it spills back into the river between the ‘dam and
Wadsworth. The amount of water leaving the Truckee River
basin in the 1919-69 reference perled is estlmated to have
-averaged about 235,000 acre- feet per yeer '

Average 1919-69 zstreamflow at the Truekee River. gaging
station near Nixon (3517), is estimated as 250,000 acre-feet
per year. The maximum and minimum annual streamflows were
1,040,000 and 13,000 acre- feet in the 1952 and 1931 water
years, respectlvely B ' '

‘A record of tha changlng elevations of +Pyramid Lake has
been kept since 1867, and is illustrated in figure 4., Harris
{(1I'970) presents more complete data on Pyramid Lake.

Loﬂal aneff

Short-term streamflow records have been collected at
seven gaging stations (table 5 and pl. 1) on small tributary
streams. Annual flow data and the average -$treamflow for the
pveriod of record are presented in table 7.

The gaging station on Dog Creek near Verdi measures the
gtreamflow of an area north of the Truckee River "in California.
Dog Creek lg estimated to have an average annual flow of about
3,000 dcre-feet at the Nevada boundary, about 3 miles downstream
frem the gaging station. The seasonal pattern of streamflow
at the Dog CQreek station is shown in flgure 5 for  the period
of‘reCDrd.- The gaging station on Peavihe Creek near Reno-
measures the outflow downstream from a flood-control dam for
a 2.34-square-mile area on Peavine Peak north.of the Truckee
River. - Minor amounts of flow have eceurred durlng 3 of the 6
Vears Df record., .

Four Jaging stations, on Hunter Creek near Renb} Franktown -
Creek -at Franktown, Calena Creek near 'Steamboat,* and Whites Creek
near Steamboat, are at the base of the "east side. of the Carson '
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ALTITUDE, IN FEET ABOVE MEAN SEA LEVEL

3880

3860

3840

3820

3800

3780

1860

L

T

Y T L— T T T T ™ T T

out of Truckee River basin
via Truckee Canal

SR

{—Eirst diversion of water

EXPLANATION

¢ (Occasional measurements

e More'complete record
(September altitudes are
shown where avallable)

1 L 1 1 1 Il L 1 1 1
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Figure 4.- Water-surface fluctuations of Pyramid Lake, 1867-1969,
Lake levels for 1867 and 1871 (3,867 and 3,876 ft.) are revisions
of those listed in U.S. Geolagical Survey Water-Supply Paper 1314
and shown by Harris, 1970 (3,876 and 3,885 ft.}, on the basis of
data and conclusions of Hardman and Venstrom {1941, p. 74-76) and
Harding (1965, p. 88). |



Range (pl. 1). The gaging station on Steamboat Creek at Steamboat
measures the outflow .of the Pleasant Valley hydrographic area

and ineludes water released from Little washoe Lake. Seasonal
patterns of streamflow at these five gaging stations are shown

in figure 5. The seasonal flow pattern for Franktown Creek can
be affected by transbasin supplemental summer diversions from

the Iake Tahoe basin. Also, water is diverted in the winter
months from Galena and Browns Creeks to Little Washoe Lake. .

Flow in the tributary streams is variable, as shown by the
range in annual and monthly discharges (table 7, fig. 5).
Although figure 5 shows the predominant .influence of prolonged
snowmelt runoff in the spring, the relative magnitudes of
maximum monthly values in figure €& suggests that short periods
of abundant runoff from regional winter rainstorms and localized
summer thunderstorme also are important. The peaks of record
at these gaging stations have generally occurred in the winter.
Table 9 lists maximum rates of flow in streams tributary to the
Truckee River.

Streamflow in much of. the report area is ungaged, particularly
downstream from Vista. The amount of runoff from the mountains,
prior to depletion by seepage into the valley alluvium, can be »
estimated by techniques described by Moore (1968). Altitude-
runoff relations for general areas, based on streamflow records,
have been developed for Nevada. However, the local altitude- -
runoff relations may differ from the general relations because
of local differences in geology. precipitation, and vegetation. .
Three types of information were used to adjust the general
relations for local conditions: the few available streamflow
records, a few streamflow measurements at miscellaneous sites,
and measurements of channel geometry. Runoff estimates for the
hydrographic areas are listed in table 10. The average annual runoff
estimated for Winnemucca Lake Valley (2,900 acre-feet per vear)
is conciderably less than the amount proposed by Zones (1961,
p. Cll; 19,000 acre—feet per year), but is considered to be far
more accurate, on the basis of the more refined technigues of
“estimation presently used. '

Inflow to Hydrographic Areas

Table 11 lists surface-wateér inflow to the severai
hydrographic areas for the long-term reference period 1919-69.
Quantities estimated in this report are discussed below.

The inflow to Truckee Meadows from the Truckee Canyon Segment,
including the amounts c¢arried by the river and by Steamboat,
Highland, and Last Chance Ditches, has averaged about 530,000 -
acre-feet per vear during 1919-69 (on the basis of budget computations
in table 16). Adequate records are not available to permit




MEDIAN VALUE OF MONTHLY MEAN STREAHFLGH, IN CUBIC FEET PER SECOND
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Figure 5.- Seasonal pattern of streamflow tributary to Truckee River
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_Table 9.—-Maximum_recofded*ratés Qf flow in tributriary streams

- , - .3Drainage Maximum discharge
Station Station name . area " Cubic feet
pumber oY Sfream Locatiqglf _(sq mi) Date per second
3473 - Dog Creek near Verdi. 20/18-30cc - 16,2 12-23-55 - - B8O -
' 3476 Hupter Creek near - 19/19-19cc 11.5  1-31-63 . 986
- - Reno : o o
3478 Peavine Creek near  19/19-5ad 2.34  3-16-67  -a 32
Rena ‘ . -
- Peavine Creek 19/19-4 b 3.2 7-20-56 c 2,190
3485 Franktown Creek at  16/19-9 b 14 12— 3-50° d 800
) Franktown
- Ophir Creek 17/18-3caa L.46  8-15-65 259
-— ‘Galena Creek 17/19-9a -— © 7-20-36 4,730
3489 Galena Creek near 17/19=2ce b-8.5  8-15-65 3,670
_ Steamboat’ - _ '
3493 Steamboat Creek at  18/20-33c 123 ' 1-31-63 - 1,000
Steamboat '
1497 Whites Creek near 18/19-34bd 8,02 8-15-65 2,280
Steamboat o _
3501  Long Valley Creek 19/21-27ca 179.9  1-25-69 2,560
near Happy Valley _ o 7 :
- 'Leng Valley Creek 19/21-2% --  12-23-55 2,500
-- ~ Unnamed 19/21-2¢d 3.68 | 8-23-61 484
e Unnamed 20/22-35d 53,9 8-24-61 6,120
3518.5 Pyramid Lake 23/22-14de b 1.9  -1-25-69 . 160
. tributary near ‘
Nixon
— Threemile Canyon 28/23—11Cd b 2 . 7=28-64 . 4,610

1.- See section titled "Numbering system for hydrologlc sites.
a. Regulaced. :

b, Approximate,

c. Prior to regulation.

d. Peak of Dec.

‘caused mustly by failure of Hobart Dam
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23, 1955 was estimated as lO 000 to 20,000 cfs and was




‘ Table 1l0.——Estimated average annual runoff at the mountain front

S l[Numhers in parenthesls for California excluded from totals]
Runoff area (acres) Runoff {(acre—feet)
Hydrographic arez Partial Total Partial Total

Truckee Canyon Segment
Carson Range

Nevadal ‘ 20,300 = 22,000 .
NevadaZ/ . 12,900 6,900
california2/ (1,460) | (300)
North of Truckee River : :
NevadaZ/ 15,100 . 1,500
Californial/ (22,000) o (6,400)
Subtotal - 48,300 - 30,000
Sun Valley3d/ 2,200 100
Spanish Sprlnﬁa valley3/ 18,600 . . ¢ 1,500
Washoe Valley?/ ‘ 49,600 . S 23,000
Pleasant Valley 7 ‘ .
Carson Range . 14,800 - . 8,700
Virginia Range 64000 . : - 300
Subtotal E 20,800 o S 9,000,
“j ‘Truckee Meadows ‘ v .
- Carson Range . . 38,200 B 20,000
Virginia Range 15,400 . ' 1,200
North of Truckee River 10,500 500
Subtotal 64,100 : T 22,000
Tracy Segment
Virginia Range ¢ . 96,400 1,300
Pyramid Range . 36,000 500
Subtotal 132,400 . - 1,800
Fermley area ‘ 14,700 200
Dodge Flat . 21,900 200
Warm Springs Valley3/ 98,800 . 14,000
Pyramid Lake Valley 108,000, 6,400
Winnemucca Lake Valley . ‘ 67,800 2,900
Total (rounded) 647,200 - 110,000

1. Area tributary to mainstem upstream from gage at Farad (see small map,
upper right-hand cormer of pl. 1).
2. Area tributary to mainstem downstream from gage at Farad (see upper
v right-hand corner of pl. l) total Tuneff from these four areas is about
q 15,000 acre-feet per year. o :
b 3. Rush and Glancy, 1967, p. 18.
4. Rush, 1967, p. 17.
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separate estimates of inflow for the river and the three
ditches. The order of magnitude of the individual irrigation-
season flows ig indicated by measurements made on August 11,
1966 (Water Resources Division, 1967, p. 161).

Inflow to Truckee Meadows from Pleasant Valley, by way of
Steamboat Creek, is measured at Steamboat. The record there is
short (1961-69), and includes a period of 'greater-than-average
releases from Little Washoe I,ake., Therefore, the long-term
(1919-69) average is assumed to be abeout 8,000 acre-feet per
yvear, in contrast to the short-term measured average of 10,600
acre-feet (table 7). ' '

Mainstem inflow to the Tracy Segment from Truckee Meadows
is measured at the Vista gage, Combining 34 years of record
with estimates for the remainder of the period 1919-6%, the
estimated mean flow is about 480,000 acre-feet per year (table
6). - :

Average inflow to the Ternley Area, by way of the Truckee
Canal., has been 'an estimated 235,000 acre-feet pexr year during
1919-69 (p. 99), The flow has been measured since 1967, and
has averaged only 208,000 acre-feet per year for the first 3
years of record (table 7). .

At the Truckee River gage near Nixon, inflow from Dodge
Flat to Pyramid Lake Valley has been measured since 1928 (table
6). These data suggest that the long-term average is about
250,000 acre-feet per vear. Farther upstream, the average
inflow to Dodge Flat, at Wadsworth, is more difficult to
estimate, because the period of record at that gage is short
(table 7)., On the bhasis of a comparison of concurrent data
at Wadsworth and near Nixon, the river is thought to gain at
least 5,000 acre-feet per. year between the two gages. This
would make the long-term average at Wadsworth, upstream from
the gain, about 245,000 acre-feet per year.

Inflow to Winnemucca Lake Valley from Pyramid Lake Valley
has been negligible since the early 1900°'s, when the level of
Pyramid Lake dropped below the altitude of overflow into Mud
Lake Slough (Harding, 1965, p. 102). Prior to that time,
the inflow was great during some years. '

Ground-Water Recharge

Most recharge is provided by precipitation in mountainous
ar=as, with the water reaching the valley-fill reservoilrs by
seepage loss from streams on the alluvial slopes and by underflow
from the consolidated rocks. Even in the mountains and on
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alluvial slopes, however, most of the- prec1p1tatlon is evaporated
before infiltration, whereas some of the remainder adds to soil
moisture, and some runs - off and reaches the: already—saturated
lowland areas. Thus, only & very small percentage actually finds
its way to the ground-water reservoir. On most valley floors in
the study area, precipitation, quantltles are small, and deep
1nf11trat10n to the ground—water reservolr is generally minimal.

Potent;al rebhafqe iz egstimated in this report using the
general method describsd by Eakin and others (1951, p. 79 - 81)-
The method assumes that for any given altltude zone, a partlcular
increment of total precipitation potentially recharges the ground-
water reservoir, with that incremen%t, or percentage, depending
on the ‘average amount of snow a2nd rainfall within the =zone... The
term potentlal recharqe iz used because in certain areas, such
as the canyon segments, much of the computﬁd recharge is rejected
and tharefore does not actually reach the ground-water reservoir.
In upstream areas--particularly the Truckee Canyon Segment--where
(1) alluvial deposits are small and mostly saturated, (2) potential
recharge guantitiss are large,. and (3) stream gradients are gteep,
much of the runoff reaches the Truckee River rather than
infiTtrating the alluvium. In the Truckee Canyon Segment,
almost all the potential recharge probably runs off to the river.
The same is doubtless true to a much lesser degree on the west
3ides of Washoe Valley, Pleasant Valley, and Truckee Meadows,
ar.d in. parts of the Tracy Segment. Likewise, a minor amount
of perlphpral streamflow in addition to the large contribution
%5 Truckee River enters Pyramld Lake alonq the west and east
gides. . S -

Tzble 12 lists the estimates of precipitation and potential
recharge. for the study area. Por Truckee Meadows, the estimated
potential recharge from precipitatien is 27,000 acre-feet per
vaar. Cohpn and Loeltz (1964, p.23) . estimate that several
other forms of recharge total at 1eas+ 35,000 acre-feet per
yvear; these include seepage losses from the river, underflow
from nonmzinstem valleys, and infiltration of irrigation water,
but not.infiltration of precipitation. Thus, the two values
are not ,comparable. )

Total precipitation and potential recharge for the entire
Truckee River bagin in Nevada (not including the Fernley Area)
are about 1,160,000 and 100,000 acre-feet per year, respectively.
For the individual hydrographic areas, potential recharge ranges
from abeout 1 to almost 25 percent of total precipitation., The
lowest percentages are for valleys in the eastern part of the:
area in which only a small proportion of the total area is high
enough to produce potential recharge. _ _ ) .
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Sk Table 12. **Estlmated average annual precipitatlon and

potential graundﬂwatar recharga o

, Estimated prectpitation Estlmat&d potential recharge

‘ - ‘ Average - Percentage-
Altitude zone Area Range . -+ -(aere- of total - - - ~.(acreffeet
{feet) {acres)lf (inches) (feet) feet) _precipifation per year)
DODGE FLAT | N
.8,000~ B,367-  minor 20 -~  minor - 25 minor
7,000- 8,000 2,750  15-20 1.5 4,100 15 . 620
6,000- 7,000 . 6,020 . 12-15 = 1.1 6,600 7 460
5,000- 6,000 13,100 812 .8 10,000 3 | ~ 300
4,000-. 5,000 34,400:} | ' i L
3.940- 4,000  1,5505 ¢ -6+ 22,000 minoxr T
Total ' ' oL
: o S 1,400
S FERNLEY AREA L |
7,000- 7,260 156 15-20 . 1.5 .. 230 15 : 35
6,000- 7,000 3,900  12-15 = 1.1 4,300 7 300
5,000~ 6,000 10,700 8-12 .8 8,600 3 : | 260
4,005- 5,000 60,500 5-8 .5 30,000 . minor h —
Total S : ; : ‘
_— _ 1 . 600
. (munded) 75,300 43,000 _ o
: ' _ PLEASANT VALLEY
10,000-10,778 . - 230 >39. 3.3 760
9,000-10,000 - 1, 400 3639 3.1 4,300 ! R
8,000- 9,000 2,650 13-36 2.9 7,700 25 6,200
7,000~ 8,000 2,350  30-33 2.6 6’100*j \
6,000~ 7,000 2,500 25-30 2.3 5,800
5,000~ 6,000 . 10,800 15-25 1.7 18,000 20 3,600
4,595- 5,000 3,590 8-15 1.0 3,600 5 g 180
Total ; ‘ S
(rounded) 123,500 — - 46,000 22 \ 10,000
D PYRAMID LAKE VALLEY o
8,000~ 8,722 1,390 »20 1.8 2,500 25 620
- 7,000- 8,000- - 9,680 15-20 1.5 15,000 15 . 2,200
6,000- 7,000 28,100 12-15 S1.1 31,000 7 \ 2,200
5,000- 6,000 ° 69,200 - 8-12 .8 55,000 3 : 1,600
4,000~ 5,000 144,000 g : |
3,790~ 4,000 a 67,600 5B 6 130,000 ; minor |
Total o _ n . ‘
 (rounded) - 320,000 230,000 - 3 6,600
‘ SPANISH SPRINGS VALLEY (Rush and Glamcy, 1967, p. 23)
" Total o T :
. (rounded) 46,600 — - 30,000 . 2 600
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"Table 12.—Estimated precipitation and potential recharge--Continued

=AEEtimétéd~precipititiﬂnﬁ'*EStimated potential recharge

. o Averasg _ Percentage ) .
Altltude zore - Area = Range o . (acre~ " .of rtotal . . . (acre-feet
(feet) (acres)_( (inches) (feet) _feet} precipit&tinn o per year)
L -SUN: VALLEY (Rush and Glancy, 1967, 3z 23). '
S Total . ‘ L “
(rounded) - 6f330- — e o000 1 50
| * IRACY SEGMENT - - | N
8,000- 8,035  minoy >2QH - minor 25 ' . minor
7,000- 8,000 1,750  15-20 ° 1.5 2,600 15 o 390
6,000~ 7,000 46,000 12-15 1.1 51,000 vE ) 3,600
5,000--6,000 83,600  &-12 .8 67,0000 . . 3 " 2000
4,045~ 5,000 56,700 5-8 . .5 28,000 minor - - —
“Total T 188,000 — . .- 150,000 - 4 " 6,000
(rnunded) _ S _ 3
TRUCKEE CANYON SEGMENT, -NEV. u
10,000-10,610 300 »39 3,3 990 A
4,000~10,000 5,240 36-39. 3.1 16,000 |, ) .
_8,000-"9,000 . 10,900 33-36 2.9 . 32,000 25, 24,000 | e
7,000- 8,000 10,200 30-33 2.6 27,000 BRI s
6,000- 7,000 8,700 - 25=30 2.3 20,000 :
5,000~ 6,000 8,270 15-25 .7 14,000 - 200 o 2,800
4,640~ 5,000 4,990  8-15 1.0 5,000 5 250
Total ‘ _ — — | .
(founded) 48,600 110,000 24 27,000

. " TRUCKEE CANYON SEGMENT, NEV. AND CALIF; 2/
9,000~ 9,300 - 50 a6 . 3.1 1507

8,000~ 9,000 3,280 . 33-36 2.9~ 9,500 - e
7,000- 8,000 ' 8,670  30~33 2.6 23,000( 25 - 19,000
6,000- 7,000 19,600  25-30 2.3 45,000 _ o
5,000-°6,000 14,500  15-25 1.7 25,000 20 . 5,000
4,640~ 5,000 5,200 8-15 1.0 5,200 5 260
Total -_; L ] : . : -
(rounided) 51,300 - 110,000 2277 . 243000
’ VoL D
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3

“able 12.-—lstimated precipitation and potential recharge——Continued

Fstimated precipitation. GEstimated potential recharge

- o Average Percentage
Altitude zone  Area 1 Range - (acre- of total (acre-feet
(feet) (acres)=! (inches) (feet) feet) precipitation per year)

TRUCKEE MEADOWS
Western part,(Sie;ra Nevada, and area west of Steamboat Cr. and N, Truckee Driaind

10,000-10,778 300 +39 1.3 990
9,000-10, 000 2,430, 36-39 3.1 7,500
8,000- 9,000 6,550 33-36 2.9 19,000 3 25 16,000
7,000- 8,000 6,410  30-33 2.6 17,000 |
6,000~ 7,000 8,980  25=30 2.3 21,000
5,000- 6,000 . 21,700 15-25 1.7 37,000 20 ‘ 7,400
4,370~ 5,000 52,000 8-15 .8 42,000 5 2,100
Subtotal . "" T
(rounded) l98,400 — -~ 140,000 LI . 26,000
Eastern part (Virginia Range, and area cast of Steamboat Cr, and N.iTruukee'Drain)
7,000- 7,770 .923  15-20 1.5 1,400 15 210
6,000- 7,000 .. 6,310  12-15 1.1 6,900 .7 480
5,000- 6,000 10,900 8~12 .8 8,700 R T . 260
4,370- 5,000 14,200 5-8 .5 7,100 minor .-
Subtotal ‘ : B ' o )
roomded) 32,300 -- . 24,000 4 . ‘950.
Total e ?—: __ I
(tounded) 131,000 - 160,000 17 27,000
" WARM SPRINGS VALLEY (Rush and Glancy, 1967, p. 22)
Total‘ . s - : "L . ‘
| " — 5 . 000
(rounded). . 160,000 “ 130,000 6,000
' WASHOE VALLEY (Rush, 1967, p. 14)
Total '
: : — - 1 15,000
(rounded) 49,600 87,000 7 ,
_ WINNEMUCCA LAKE VALLEY
8,000~ $,237  minor +20 — minow 25 minor
7,000=. 8,000 2.460  15-20 1.5 .3,700 15 560
6,000- 7,000 14,300  12-15 1,1 16,000 7 . 1,100
5,000- 6,000 51,800 §-12 .8 41,000 A T , 1,200
4,000~ 5,000 81,900 . 5-8 .5 41,000 ) | .
3,765— 4,000 80,100 <5 4 22,000 finor
" Total o o
(zounded) 230,000 — — 130,000 2 . 2,900

1/ Areah are based on planimeter data using U.S. Geological Survey L 250, OOD—
scale topographic maps. They do not agree exactly with those listed in table. 2,
which were obtained from a less accurate 1:500,000-scale map. .

2/ 1Includes areas in Nevada and California tributary to Truckee River downstream
from Farad streamflow gage; does not include area in Nevada that feeds river abave
gAage.

a/ Excludes average area of Pyramid Lake (about 108,000 acrev), preclpitation on
lake directly enters surface-water storass.
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The recharge estimated ‘for Winnemucca Lake Valley (2,900
acre-féeet’ per year) is con51derab1y legs than the quantlty
suggested in 1961 by Zones (p.=Cl2; 8,000 acre-feet per- year)
The revised value i€ based on a -different technigue of
"estimation, and ig considered to reflect more nearly the actual
gituation at winnemucca Lake Valley. The estimate of recharge
for the Fernley Area (600 acre-feet per year) agrees favorably
with the earlier one of Sinclair and Loeltz (1963, p. AALlO)
for approximately the same area.

Subsurface Inflow

Subsurface inflow to the valley-fill reserveoirs can be of
two types: (1) inflow from an adjacent upgradient valley
through alluvium or consolidated rocks, as previocusly described;
and (2) inflow from the surrounding consolidated rocks within-

a valley watershed, Whlch originates 1n the mountaing as
infiltrated precipitation and runoff. This second type of
inflow is included in the estimates of potential recharge in
table 12; it is assumed to ke only a small to moderate part <
of the total recharge in each valley,

Ground-water lnflow to a valley through alluv1um can be
computed using a form of Darcy's law:

Q = 0.00112 TIW

in which @ is the guantity of. flow, in acre- feet per year; T
iz the transmissivity, in gallons per day per foot; I is the
hydraulic gradient, in feet per mite, W is the width of the
flow Section, in miles:; and the factor 0.00112 converts gallons
per day to acre-feet per year. Computations of this type for
valleyvs of the report area are given in table 13. Several of
the listed wvalues are from Rush and Glancy ({1967, p. 37).

Cohen and Loeltz (1964, p. 22-23) also made estimates. TFor
underflow from the Truckee Canyon Segment and Pleasant Valley
to Truckee Meadows, their sites of estimate are different from
those in the present report, because they used different
hydrographic—area boundaries for Truckee Meadows. For underflow
from Spanish Springs Valley to Truckee Meadows, Cohen and
Loeltz estimated 150 acre- feet of underflow per year, compared
with the 100 acre-feet per yvear of Rush and Glancy

Ccncurrent streamflow records at the Wadsworth and Nixon
gages indicate that the net increment in that reach during
perlads ‘of low flow averages about 15 c¢fs. Most of the inflow
is thought to be ground water that originates in. the Fernley
Area (Sinclair and Loeltz, 1963, p. AAR8). A group of low-flow
measurement s made on September 2, 1971, substantitate the
inflow below the Wadsworth gage, and indicate that additional




water entars thes stream in the reach above the gage but below'the
last canal spill<back:, ‘-

Loecation ¢ L Discharge (cfs)
" About 2% milestupstream from 44
‘wadsworth (20/24-8db)
At wWadsworth (20/24-3hc) 52
About 2 miles downstream from
wadsworth, (21/24-27cc) , 61
At Nixon gage (22/24-18be) . 63

The overall net inflow of almost 20 cfs, if sustained through-
out the year, would total about 14,000 acre-feet. Thus, the data:

indicate that estimates of ground-water inflow to the Tracy

Segment and Dodge Flat from the Fernley. Area (table i1 3) @ay:be
quite conservative. ‘ - ' -

Field evidence suggests that little if any ground water
moves- into Pyramid Lake«Valley from neighboring Honey Lake
Valley through the narrow band of alluvium in Astor Pass.

Postive;evidence@of,grounﬂwwater flow from one Vailey to
another in the study area by way of consolidated rocks is
lacking (ps 13 )., - B :

Imported Water

Water is.imported to the report area at two places: A
diteh carries an estimated 2,000 acre-feet. per year from the
headwaters -of Third Creek basin (tributary to Lake Tahoe) to
Ophir Creek in Washoe Valley -(Rush, 1967. p. '18), ‘and during
dry years varying but unknown guantities of water (probably
less than 500 acre-feet per yaar) are pumped from Marlette
Lake, in the Lake Tahoe bhasin, to Hobart Creek Reservoir in
Washoe Valley to supplement the Virginia City-Carson City
public supply, (P. A. Glancy, U.S. Geological Survey, oral
commun., 1971). In addition, a flume that supplies the
hydroélectric power generation plant at Fleisch. California,
2% miles upstream from Verdi, carries about 220,000 acre-~feet

per year across the State line (p. 48). The water .is diverted

from the Truckee River between the Farad gade and State line,
and For convenience is not considered an import in this report,
because the entire Flow returns to the river at the power plant.

In the 1800's, a significant quantity'éf water was'importéd
to Washoe Valley from Marlette Lake by a tunnel., to help supply
mining and municipal needs in the Virginia City area. The tunnel
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hag since collapsed, and no longer transmits lake water to
the reservoir,

wWithin the report area, water is imported to one

‘hydrographic area from another at several places. Flow

diverted from the river in the Truckee Canyon Segment
enters Truckee Meadows in the Steamboat, Highland, and Last-
Chance Ditches, for municipal and agricultural use. The
amount imported is unknown (p. ). wWater is transported
to Sun Valley from Truckee . Meadows by pipeline for domastic
use (245 acre-feet in 1969; p. ). The Orr Ditch carries
about 16,000 acre-feet of river water annually from Truckee
Meadows into Spanish Sprlngs Valley for irrigatien (Rush
and Glancy, 1967, p. 28). An average of about 2, 000 acre-
feet per year is diverted by ditch from Browns and Galena
Creeksz in. Pleasant Valley to n31ghbor1ng Washoe Valley-

Irrigation water imported to the Fernley Area from the
Tracy Segment, by way of Truckee Canal, has averaged about
235,000 acre-feet per year during 1919-69. Much of the
canal flow continues into the adjacent Carson River basgin.
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" OUTFLOW FROM THE VALLEYS

gurface and Subsurface Outflow

outflow from most valleys of the study area by way of
streams- and the subsurface is to adjacent segments of the area,
and is discussed in the sections titled "inflow to hydrographic
areas" (see table 11) and "Subsurface inflow" (table 13},
respectively. : . ‘

Three outflows are not discussed above. Two of them are

near Fernley Sink, where, according to flarrill (1970, p- l&. 17) .

about 4,000 acre-feet of surface water nd 1,000 acre-feet of
ground water from the Fernley Area move northward into the
adjacent Bradys Hot Springs Area annually. The third point of
outflow is 3 miles northwest of Hazen, where ground water 1is
thought ‘to move southeastward to the Carson Desert through alluvial
deposits. Using the technigue described on p. . . the estimated
outflow is- about 800 acre-fest per vear [assumed transmigsivity.
50,000 gpd/ft- (gallons per day per foot); gradient, about 7 feet
per mile; =2nd width, about 2 miles]. In addition, the hydrologic
budget imbalance for Warm Springs Valley leads Rush and Glancy
(1967, p. 42) to suggest that some ground water may . flow northward
out of that valley (and therefore, out of the .Truckee River basin).

Exported Water

water is exported from the Truckee River basin at three
places: By pipeline from Truckee Meadows to adjacent Lemmon
Valley for public supply. via pipeline -from Washoe Valley to ,
Virginia City- and Carson City for public supply., and by Truckee
Canal from the Tracy Segment at Derby Dam to the neighboring
Fernley Area and Carson river basin for irrigation. Annual
quantities expcrted to Lemmon valley during 1956-65 are listed
by Rusgh and Glancy {1967, p. 25 }. Additional data from Sierra

. Pacific Power Co. aXe:

Year Acre-feet : Year Acre—feeti
1954 270 : 1967 - 220
1955 . 300 | 1968 500
1966 510 1969 690

1/ Recent data include supply for Raleigh
Heights residential -area, less than half
of which lies within Truckee Meadows.
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Water exported to Carson City and Virginia City tetalled about
1,300 acre-feet in 1969 (J. R..Harrill, U.S, Geol. Survey, oral
commun., 197@), Annual net gquantities diverted out of the
Truckee River basin via Truckee Canal have averaged about
235,000 acre-feet (table 11). Of this amount, about 180,000
acre~feet per year centinues into the Carson .River basin from
the Fernley Area. Lo

Within the Truckee River basgin, water. is exported. from the
Truckee Canyon Segment to Truckee Meadows via the gighlandy‘Last3
Chance, and Steamboat Ditches, from Truckee Meadows to Spanigh.
Springs Valley via Orr Ditch, and to Sun Valley via pipeline,
and from Pleasant Valley to Washoe Valley via canals, &%

discussed above in the section titled "Imported water: !

Domestic, Industrial, and Public Sﬁpplies

Most people in the study area,.as well as industrial and
commercial .enterprises in Reno and. Sparks, are- served by public
water” supplies. The bigdest system is that of Sierra. Pacific _
Power Co., which serves an estimated pepulation of about 100,000
(not counting the large tourist trade) plus most industrial and
commercial redquirements in the Reno-Sparks area. . Most of the
supply is furnished by diversion from Truckee River, and from
-Steamboat and Highland Ditches, which are fed by the river.

- Additional gquantities are obtained froem a network of large-
capacity wells (table 21) and from Hunter Creek. The creek
currently supplies an estimated 3,000 acre-feet per year (R, 8.
Leighton, Sierra Pacific Power Co., writteh commun., 1970).

Total quantities of water diverted from. streams or pumped from
wells by Sierra Pacific Power Co.. are listed in table 14.  Part
of the municipal supply is exported from Truckee Meadows to ,
Sun Valley ' via pipeline. Annual totals since the exportation
began (R. S.. Leighton, Sierra Pacific Power Co., written commun. ,
'1971) are: - :

1967 84 acre-faet
1968 o 172 acré—feet
1969 245 acre-feet

The total quantity withdrawn by Sierra Pacific Power Co.
in 1969 for municipal supply (37,500 acre-feet) was slightly
-more than twice the guantity of sewage 'iriflow to the Reno-Sparks
Joint Treatment Plant (about 18,000 acre-feet) during the same
year (treatment-plant data from filee of the Nevada Bureau of
Environmental Health). The plant, which is east of Sparks (19/20-
14a), discharges effluent into Steamboat Creek several hundred
feet upstream from the confluence of the creek and Truckee River
at Vista, o :
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Photographa 4A and B.—Twenty years of change in Reno. Vertical aerial views
taken (A) July 10, 1946, and (B) May 21, 1966. North at top; scale, about
1 mile per inch; U.5. Geol. Survey photos CV-2-88 and VBMQ-1-159. Reno-
Sparks municipal water system serves most of this area. Between 1946 and
1966, municipal withdrawals doubled, from about 19,000 to about 38,000
acre-feet per year,



Table l&.-—Water_withdrawn annually for ‘the

Rehd—Sparks municipal system, '1920-69

[Quantities in acre-feet per year, rounded;
data from Sierra Pacific Power Co.l

' Source’l/ . , Source 1/ :
Tear Wells Streams Total Year Wells Streams  Total
1920 0 11,800 11,800 1945 353 17,200 17,600
1 0 12,2000 12,200 6 209 19,000 19,200
2 0 12,000 12,000 7 0 18,300 18,300
3 0 9,970 9,970 8 86 17,100 17,200
4 0 11.800 11,800 9 1,260 19,400 . 20,600
0 0 10,500 10,500 1950 141 21,000, . 21,100
6 0 10,200 16,200 - ‘ S
’ , 1 531 21,000 21,500
7 0 10,500 10,500 .
), , 2 9.2 22,300 22,300
8 0 10,300 10,300 , oy ;
S o 11100 11100 3 206 22.600 22,900
s ) 4 28 24.800. 24,800
1930 1,190 9,820 11,000 5 0 23,800 23,800
1 3,340 8,260 11,600 6 .107 24,300 24,400
2 - 921 10,000 10,900 7 1,750 23,600 - 25,400
3 - 767 9,790 10,600 8. o921 24,500 25,400
4 .1,010 9,080 10,100 . : 9" 3,070 24,700 . - 27,800
> 0301 10,300 10,600 1960 1,850 26,800  28,600... -
6 184 11,000 11,200 , . , ’
o 1 2,140 23.000 25,100
7 856 ° 12,200 - 13,000 e -
| 13, 2 3,380 23,500 26,900
8 513 12,000 12,600 230" iy
5 i 127300 137000 33,2100 . 24,600 27,800
Mo 12,0000 13, 4 3,810 28,100 31,900
1940 276 10,600 10,900 5 4,160 26,700 - 30,900
1 150 14,200 14,300 6 5,700 32,100 37,800
2 252 15300 15,500 7 4,190 29,700 33,900
3 534 15,200 15,700 8 4,240 33,700 37,900,
4 285 16,100 16,400 9 6,630 30,900 37,500

l/ Data prior .to 1954 include streamflow quantities exported to Stead
Air Force Base. (Lemmon Valley)... : :
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Other public-supply systems of slgnlflcant size in the study
area, which rely entlrely on well water, are those of Fernley,
Nixen, the Virginia Foothills area, and Hidden valley. HNetered
gquantities are available for the Fernley system (about 1,200 .
people; wells 20/24-24bbbl -and 2):.ahnual amounts gince 1963
(data from Mrs. Frank Kietzki)  are: .

Year Acre-feet . ' Year. .Acre-feet -
1964 114 .. . 1967 . 143

1965 119 - 1968 150

1966 139 : 1969 - 143 .

Data for the other systems as of 1969 are:

£

B _ Estimated
Approximate annual
S population ‘pumpage
Area . Wells served - (acre-feet)
Nixon . 23/23- 25bcd a 350 50
Virginia Foothills 18/20-27bcdl and 2 . '600<700 1100
Hidden.Valley .  19/20-21bch 700-800 b 370

a. Estimate from Frank ‘Schulte (U.8. Public Health Service,
Reno, ‘oral commun., 1970). '

b. Measured guantity, from Mrs. Zunino (Hidden Valley Water
Div., oral’ commun., 1970). '

The remaining people in the study area depend mostly on:private
domestic wells or wells that serve only a few families. This
population, estimated at about ‘10,000 people ‘in the Truckee River
basin :and-about- 300 in the Fernley Area, may have used about
2,000 and 50 acre-feet per year, respectively, in 1969.

. Several industries use self-supplied well and stream water,
mostly fer coollng systems and . plant personnel. Two of the
largest users in the study area are discussed by Holmes (1966,

p. 32, 55): The Eagle-Picher Industries, Inc. diatomite processing

plant, "and the Sierra Pacific Power Company electricity
generation plant, both aleng the Truckee River near Clark.
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Tn 1964-65, according to Holmes, EaglewPlcher punped from wells
20/22-35aba and -35abc (table 21} -at a rate of about 180 acre-
feet per year, of which only about hal £ was consumed. During
the same period, Sierra Pacific pumped from two wells (about

8 acre-feet per year, of which 90 percent was consumed] and from
the Truckee River (15,000 to. 26,000 acre-feet per year, of which
nohe was consumed). At present (1970}, river-water use may total
about 50,000 acre-feet per year, with little net consumption
(Bob Proctor, Sierra Pacifie Power Co., oral commun.. 1970).
Sierra Pacific alsoc diverts water from the river at three sites
foi hydroelectric power generation. Powerplant names and
egtimated gquantities of’water used (nonconsumptively) during
1969, in gcre-feet, are: Fleish, 220,000; Verdi, 225,000;

and Washoe, 245,000 (J. R. Harrill, U.S. Geol. Survey, written
commun., 1970). Guyton & Associates (1970, p. 14 ) estimate
that industrial and commercisal ground-water use in the Reno-
Sparks area, in addition to water supplied by Sierra Pac1f1c
totals about 2,200 acre-feet per year:

. Total water used for domestic, industxial, and publlc
sipplies in 1969 may have been about 44, 000 acre-feet in the
Truckee River basin (about 70 percent surface water), and
about 200 acre-feet in the Fernley Area. Much of this water
returns to the hydrologic system-after use. In addition,
nearly 750,000 acre-feet was used for electric power generatlon
and returned te the river.

Trrigation and Stock

Trrigation, using surface water almost excilusively, is an
important activity in several parts of the study area-~specifically
in Washoe, Pleasant, and Spanish Springs Valleys; 'in Trdckee -
Meadows; along the Truckee River in the Tracy Segment, Dodge
Flat, and Pyrdm;d Lake Valley: and east of Feérnley. Irrigated
areas are shown in combination with areas of natural evapotranspira-
tion on plate 1. In a few places within Truckse Meadows,
boundaries of irrigated areas were taken from a map prepared by
Guyton & ASEDClthu7(197O fig. 5). Geological Survey reports
that dizcuss erlgatlon in the study area pertain tor Washoe
valley (rush, 1967), Spanish Springs Valley (Rush and Glancy,

13675, Truckee Meaddwsf(CDhen and Loeltz, 1964}, and Fernley
Aresa (Sinclair and Loeltz, 1963). Irrigated acreages are listed
in table 15. The area recorded for Truckee Meadows as of about
1969 (18,000 acres) is considerably less than the average area
of 27,000 acres cited by Cohen and Loeltz (1964, p. 820) for
the approxXimate period 1951-61. Presumably, the decrease is

due mostly to urban exXpansion into formerly agriculture lands.
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Table 15.-—Approximate acreagg nf lakes, diacharging playas.

' phreatnphytes, and irrigated lands

A

Irrigated

Hydrographic area . Lakes Dis;?g;ging ;Phreatophytes " lands
Dodge Flat - _ B . o . a 2,200 - b 950 "
Fernley Area S c 1,700 e 700 . a-14,000 ' d 3,100
Pleasant Valley S R - L T e 1,400 7
Pyramid Lake Valley 'f 108,000 - . als4, 000 . b 480
Spanish Spr}ngs Valley / L — 50 ., . 800 1,700
Sun Valleyl . : - : e ; 2 -
Tracy Segment : D - - e 3,700
Truckee Canynn.SegmentL/‘ - -—_ . . e 1,500 )
Truckee Meadows - . 200+ == .. ali,000 - . d 18,000
Warm Springs Valleyll - ) — 6,300 . g 640
Washoe Valley3/ : 4,000 - 5,000 . S Th4,200
Winnemucea Lake Valley4/ - © 40,000 6,100 - -—
TRUCKEE RIVER BASINZ/ - h 113,000 . 40,000 41,000 e 6,600 26,000

i, From Rush and Glancy, 196?

2. Includes only areas in Nevada; totals for Truck&e River basin do not

include Fernley Area, and are rounded . o :
3. From Rush, 1967. . ‘ . -
4. Modified from Zones, 1961, p. 13-15. Co '
a. Numerical difference between ‘combined acreage of phreatophytes plus
irrigation (mapped -in field), and reported irrigated acreage.

b, Data from Wilsey & Ham (1970, p. l44) for 1967; includes idle land that
has been irrigated in the past.,

.-Average areas of Fernley Sink and adjacent playa estimated to be about
twn#thirds and une-thlrd respectively, of lake area shown on Geol. Survey
15-minute Two Tips .quadrangle and on pl. 1. ' In additrion, total includes two
small reservoirs, which may cover an average of about 200 acres,

d. Based on information from P, R. Taylor (VU.S. Bur Reclamation 1970-71);
data for Fernley Area as of 1967.

e, Combined acreage (mapped in field).

f, Area-at lake-surface altitude of 3, 790 ft (Harris, 1970)

g. Includes about. 300 acres in 22/21—5 and & that had not as yet been
brought under irrigation at the time of Rush and Glancy's report (1967).

h. Includes about 1,000 acres of water~surface area for Truckee River.

r
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In thig report, net guantities of water consumed during
irrigation are not estimated directly; " ‘instead, the sub]ect
is disgcussed. 1n qeneral terms in the sectlcn tltled "Water
budgets. " "

Wells, springs, and streams provide for the needs of
livestock in the study area. The amournts consumed are -small’
compared to other types of water use: Harrill and Worts
{1968, p. 25) estimate that only about 120 acre-feet, 100 of
which comes from surface-water sources, is withdrawn‘per‘year
for livestock throughout the Truckee River basin. Quantities
in the Fernley Area are even 1ess—-perhaps 30 acre-feet per
Vear . ' . : ‘ " ‘

+ Natural Evapotfanspiration

In areas of shallow ground water, natural dlscharge
occurs by evaporation from bare soil., and by transpiration
from plants called phreatophytes, whose roots tap the ground
water. In the Truckee River bagin and Fernley Area, principal
phreatophytes are greasewood, rabbitbrush, and saltgrass, with
lesser areas of marsh vegetation and cottonwood. Some native
pasture or grass also is a phreateophyte, but in most areas it
iz irrigated for stock. Accordingly, pastureland is included
with the irrigsted acreage in table 15. Phreatophytlc areas
are shown in combination with irrigated tracts on plate 1.
Areas of bare-soil evaporation from playa surfaces also are
indicated. The phreatophyte and playa boundaries in Washoe
Valley, Warm Springs Valley, and the northern part of Winnemucca
Lake Valley are taken from Rush (1967, fig. '7), Rush and Glancy
(1967, pl., 1), and Zones (1961, pl. 1), respectively.

Simegble guantities of water are lost to the atmGSphere
by evporation from lakes in the study area.

In thig report, most evapotranspiration ¢guantities are not
egtimated directly:; instead, the subfdect is discussed in general
terme in the section titled, "Water budgets."

Evaporation from Pyramid Lake

During the base period 1919-69, the stage of Pyramid Lake
declined about 66 feet, and the surface area decreased from
about 139,000 to about 109,000 acres (computed from data given
by Harris, 1970, table 1), and averaged roughly 118,000 acres,
Estimated.average net evaporation (annual gross evaporation of
about 4 feet, minus annual precipitation of about 0.5 foot) was
about 3.5 feet per year. This, times the average area, gives
an average net evaporation from the lake of some 410,000 acre-
feet per year.
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The area in 1969 of abkout 109, 000 acres, tlmes the estimated
net evaporation. rate, suggests a. prasent day net evaporatlon of
about 380,000 acre-feet per year. Thus, durlng ‘the base period
1919-69, the surface area of Pyramid LaKe has decreased by about
30,000 acres, and the net evaporation loss has diminished £rom
nearly 490,000 acre-feet-in: 1919 .to.about 380,000 acre-feet in
1969—--a decrease in loss rate cf nearly 110 000 acre-feet per.
yvear. » : .

: Sgrings ', iﬂ_;

In'ﬁdst of the hydrographic afeas,.tﬁe'édmbined spring .
discharge is minor; it generally supports small areas of willow,
rabbitbrusgh, and wildrose. Part of the flow seeps back into the
ground and reenterssthe ground-water system, and part is consumed

by evapotransplratlon. Table 24 (at end of” report) presents
data on springs. .
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WATER BUDGETS

Water budgets have already been developed'for Spanish Springs,
Warm® Springs, and Sun Valleys by Rush and Glancy (1967, p. 42-43),
and for Washoe Valley by Rush (1967, p. 23). Budgets developed in

this report for mainstem and nonmainstem hydrographic areas are
listed in tables 16 and 17, respectively. Assumptions made in

developing several of the budgets are discussed below.

Mainstem Areas

‘Prutkee Canyon Segment

Virtually all'mounfain—front runoff (about 15,000 acre-feet per

year downstream from the Farad gage, table 10). plus some ground-
water recharge (table 12), largely through consolidated rocks, reaches

the river or underlying alluvium. The two guantities are -assumed to
total about 20,000 acre-feet per year -~ (table 16). '

With regard to outflow, irrigated lands and phreatophytes in-
clude only about 1,500 acres (tahle 15); evapotranspiration from. this
small acreage probably-is less than 4,000 acre-feet per year (on
the basis of consumptive-use rates employed in other recent reports
of this series). BExported water leaves the area via the Highland,

. Last Chance, and Steamboat Ditches. Thexquantity exported and the

amount of outflow via the river are not known sindividually; the
sum of the two is therefore estimated as the dlfference between
total inflow and the other elements of outflow.

Truckee Meadows

Inflow from nonmainstem hydrographic areas (table 11) 1is pro-
vided hy Pleasant Valley via Steamboat Creek (8,000 acre-feet per
vear), Sun Valley (minor contribution), and Spanish Springs valley
(9,000 acre-feet per year). Locally derived input ‘to the valley
area of Truckee Meadows includes mountain-front runcff (22,000

acre-feet per year, table 10), plus ground-water recharge occurring

upstream from the mountain front. Such recharge probably is a

relatively small part of the total potential recharge from precip-

itation (which is estimated to be 27,000 acre-feet per year; table
12). Some of the mountain-front runoff recharges the valley-fill
ground-water resefvoir, and,another increment reaches the Truckes
River as rejected recharge. The total amount of local runoff that
reaches either the ground-water reservolr or Truckee River may not
exceed 30,000 acre-feet per year.

The surface-water outflow at Vista has been measured for most
of the long-term reference period. Water is exported.to Spanish

Springs Valley.via the Orr Ditch, and to Lemmon Valley (Stead area)

and Sun-Valley via pipeline (17,000 acre-feet per year). Other
outflow guantities are determined by difference, and include water
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Table 16. --Recunnaissance water budgeta for mainstem
hydrographic areas for period 1919-69

[All estimates are in acre-feet per year, and are considered accurate to
no more than two significant figures above 100,000, and one significant
figure belnw 100,000; see text for dlacussinn of budgets 1

- E — K - —
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Mainstem hydrographic area R 27 ) & ® e 2B N a E
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§Eag| B8 | D884 |88 Eess] 8v%)
SETE| 957 | §Eon|EeEE ) BOEE SR
T XY E:E'E n;mfgsgf BB Resn| B o o
H B B bl | &= By > | ] T4 ao
INFLOW |
Mainstem inflow: ‘ ‘
Ground watér (table 13) 400 700  minor 700 300 400
Streamflow (tablée 11} 509,000} 535 go0 {4805 ooo 245,000 250,000 509,000
Imported water (p. 43) 0 { 0 ‘ 0 0
Inflow from normainstem - - ‘
hydrographic areas: ' S T C
Ground water (table 13) 0 400 2,100 - 2,100 . 200 4,800
Streamflow (table 11) 0 17,0000 minor = minor - ° 70 17,000
Input to system from ‘ - C o S o
within maingtem S I ST o o .
hydrographic area¥ * = 20,000 °© 30,000 ' -5,000 a 6,400% <10;000 70,000
TOTAL INFLOW (rounded) 530,000 580,000- -490,000- 255,000 260,000 600,000
OUTFLOW
Mainstem cutflow:. _ ' ‘ o
Ground water (table 13) - 700 minor 700 300 0 0
Streamflow (table 11) b 530.000 480,000 245,000 250,000 0 -0
Exported water (p. 47) }‘ ' 17,000 b 235,000 . 0 0 250,000
Outflow to nonmalnstem ' : -
hydrographlc areas: ' ' R :
Ground water (table 13) = 0 0 0 0 - 400 400
Surface water {(table 11) 0 0 o - 0 minor  mihor
Net lake-surface o - S X '
evaporation minor ¢ . minor ‘minor minor e 410,000 410,000
Other ﬂutflﬂw quaﬂtltlea—/ <4,0000 b 80,000 <10,000  <5,000 . 5,000¢ 100,000+
TOTAL DUTFLDW'(ruunded) 530 ,000 ‘580 OOD 490 ODO 255‘000 420,000 760,000

1/ lncludes ar 4 in Calif. trlbutary to* erEI downstream from Farad gage; does not '
include area in Névada tributary to Tiver -above gage. '

2/ System 1§ not in gquilibrium because of net decrease in stnrage at Pyramid Lake
(average for period, 157,000 acre-ft per year). :

3/ Ground-water recharge plus surfate inflow to river. (or Pyramld Lake) generated
within mainstem hydrographic areas. E

4/ Includes water consumptively used for munlclpal industrial, dﬂmestlc and-
agrlcultural purposes, plus evapotransplratlon from phreataphytes and - bare playas.

a. Exceeds quantity descrlbed in footnote '3 . See diacu551on of budget for Dodge

Flat in text.

b. Computed as difference {rounded) between total 1nf10w and other estimated elements
of outflow. Includes net error resulting from inaccuracy of other estimates in. '
budypet. ‘ C
c. Average for entire period.

Current (lgyo)‘fate*may-average‘aboﬁt 330,000 acre-ft
per year. : - .

56




@

Table 17.-——Reeconnaissance watér bUdgéta for nonmainstem

hydrqgraph1c areas for period 1919-691/

[All est1mates are in acre~feet per year, and afe considéred accurate to:
Uo wore ¢pan two significant figures above 1UU,VU0, and one significant
figure below 100,000; see text for discussion of budgets.]

. Pleasant Fernley Winnemucca
Hydrographic area Valley Area Lake Valley}f
INFLOW '
" Inflow from other hydrographlc
areas:
Ground water (tahle 13) 50 o 400
Streamflow (table 11) . 1,000 0. © minor
Imported water {p., 43) 0 a 235,000 - 0.
- Input to system from within . ‘ :
hydrngraphlc areaZ w000 0 600 2,900
TOTAL INFLOW (rounded) 11,000 235,000 3,300
- QUTFLOW
Dutflow to other hydrographic
areas: .
Ground water (table 13; p. 4?) 350 5,800 0
Surface water (table 11; p. 47) 8,000 4,000 0
Exported water (p. 47) 2,000 a 180,000 ¢
Net lake-surface evaporation 0 6,100 . minor
Other outflow quantities : b 1,000 b 39,000 ¢ 5,000
TOTAL QUTFLOW (rounded) - 11,000 235,000 ¢ 5,000

1/ Budget for Winnemucca Lake Valley is for CDndlLLOHS since lake drled
in about 1940.

2/ Ground-water recharge and in Fleasant Valley, surface inflow to
Steamboat Creek, geuﬂrated w1th1n the hydrographie area,

a. Truckee Canal

b, Computed as difference (rounded) between total 1nflow and other
estimated elements of outllow. Includes water conbumptlvely used for
municipal, industrial, domestic, and agricultural purposes, plus evapo-
transpiration from phreat0phyt9b and bare playas. Also includes net error
resulting from inaccuracy of other estimates in budget..

c. BSee discuseion of budget for Winnemucca Lake Valley in text,
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withdrawn and conSumptively used in the Reno-Sparks metropolitan
area, and ev@gpotranspiration from -some. 25,000 acres of phreatophytes
and irrigated lands (table 15). .The computed total of 80,000
acre-feet per year (table 16) may exceed’ actual losses somewhat,
owing to.the inaccuracies.- ln the: estlmatlon of certaln Dther ele-
ments of the budget. :

" Tracy Segment

-Input’ to ‘the river and ground-water reservoir within the area
from local runoff and precipitation is assumed to be nearly edqual - -
to the estimated potential recharge (table 12), or-about 5,000 acre-
feelt per year. S

Irrlgated and phreatophyte lands total about 3 700 acres (table
15); evapotranspiration therefrom, plus other consumptive uses, pre-
sumably iz less than 10,000 acre-feet per .year. - Large gquantities of
water (adet 260,000 acre-feet per year) have bheen diverted from the
river into Truckee Canal -at Derby Dam during the reference period.
However, .part of the diversion,:-about 25,000 acre-feet per year, has

returned to the river via spillways and leakage before the canal flow

has entered the Fernley Area. Thus, the net amount actually exported
from the Truckee River basin may average about 235,000 acre-feet per
yvear. : .

e Dodge Flat

Estlmated elements of inflow, in addition to tﬁet of the Truckee

River, lnclude ground-water recharge (about 1,400 acre-feet per year:;'

table 12) and ground-water inflow .from other hydregraphlc areas {(at

least 2, BGO acre-feet per year:; table 13). .Irrigated and phreatophyte

areas tutal about. 3,200 acres (table. 15)., and probably consume less

than 5,000 acre-feet per year, which approximately balances the inflow

gquantities listed above. Despite this approxlmate balance,. the river

apparently gains an average of at least 5,000 acre-feet per year with-

in the hydrographic area (p.. 37). Part or all of this increase may
repregent unaccounted-for increments of recharge and ground-water
inflow from the Ternley Area (p_ 42) ; whereas some of it may be
apparent, tather than real, due to small errors in the measurement of
large streamflow quantltles.. In 5ummery, -then, .the total input to
the system ‘between the Wadsworth and Nixon gages may be on the order
of 10,000 acre-feet per year.

Pyramid Lake Valley

For the 5l-year base period 1919-69, estimated inflow via Truckee

River has averaged about 250,000 acre-feet per year (table 6). Addi-
tion of surface- and ground-water inflow from Warm Springs Valley and

from within the local valley area makes the average annual total about

260,000 acre-feet.

S8
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Phreatophytes and irrigated lands amount to about 14,000 acres
(table 15), These areas may consume about 5,000 acre-feet per year.
Net lake-surface evaporation is estimated to have averaged 410,000
acre-feet per year fof the 5l-year base period. This suggests an
average annual deficiency between total inflow and outflow of about
160,000 acre-feet (rounded). Between 1919 and 1969, the level of
Pyramid Lake dropped about 66 feet, and the volume diminished by ‘8-
million acre—feet. Thus, the average annual decrease in' storage
during the 51-year period was 157,000 acre-feet, which-corresponds.
well with the imbalance between estimated total inflow and outflow.
Another form of storage depletion, which is too small annually to
have a noticeable effect on the imbalance, is the net loss of stored
ground water associated with the declining lake-level. This guantity
may average about 1,500 acre-feet:per year (p. 14). - .

The present-day (1969) imbalance between inflow and outflow is-
not as great as that for the long term. Because the surface area
has decreased as ‘the lakelevel has declined, current net evaporation
iz estimated to  averadge ‘about 380,000.acre-feet per year. On the basis
of average inflow for.the 5l-year base period, the current deficiency
ig on the order of 130,000 acre~feet per year (rounded), rather than
160,000,

Entire Mainstem Area

Downstream from Farad during the base period 1919-69, the Truckee
River mainstem system . gained an average of about 90,000 acre-feet of
local inflow per year, but lost approximately 250,000 acre-feet by
export (table 16). The.total inflow averaged about 600,000 acre-feet
per year, whereas total .outflow was about 760,000 acre-feet per year.
The net depletion (160;000 acre-feet per year) is almost entirely the
result of loss by evaporation from Pyramid Lake.

-Nonmainstem Areas

Pleasant Valley

Streamflow and ground water enter and leave the area by way of
Steamboat . Creek -and underlying alluvium. Table 17 shows that within
the area, ground-water recharge plus runoff that reaches Steamboat
Creek may total’ about 10,000 acre-feet per year, on the basig of ezti-
mated. values for potential recharge and mountain-front runoff (10,000
and 9,000 acre-feet per year, respectively). Water is exported to
neighboring Washoe Valley by way of a canal. The net difference between
total inflow and estimated elements of outflow, 1,000 acre-feet per
yvear {(table 17), is of the right order of magnitude but perhaps
slightly smaller than the actual amount of water consumed by evapo-
transpiration in the hydrographic area. o

59



Fernley Area=

The Truckee Ccanal- euppllee nearly all the 1nf10w to. the area
(table 17). ‘Ground-water. coutflew is.the. sum, ef thé.amounts moving
to the Tracy Segment, Dodge Flat, ‘Bradys Hot, Sprlngs Area;, and the
Carson Desert (table 13:and ps- 47) The ameunt of water experted
from the. Fernley Area via Truckee Canal -is: eetlmated on the baels
of (1) scanal-flow decrease between the Wadsworth. ‘and Hazen gages
during the short .period. of concurrent record .(table 7),:.:and (2)
cah evaluaflen of diversions from the canal in..the- Hazen area,
which is outside the Fernley Area but. upetream frem the, Hazen gage
Canal flow was diminished by an average of 57, 000 acre- feet per year
between the tweo gages during -1967-69, whereas- diversions in the
Hazen area may-total almost 4,000 acre-feet per year (on the basis
-of.data provided by P, R. Tayior, U.S. Bureau of Reclamation, 1971).
~Thus, the net depletion of canal flow within the Fernley Area alone
may. be :almogt 55,000 acre-feet per year, “which makes the experted
quantity -about. 180, 000 acre-feet anﬁually (table 17).

Net lake-surface evaporation freom Fernley Sink .and two small
reservgirs assumes an average open~water area of 1, 700 acres (table
15) and an average het-evaporation rate of 3. 6 feet per year {Harrill,
- 1970). -Other outflow. quantltles, ‘which tegether are calculated by
difference, total almost 40,000 ‘acre-feet per-average year, and
consisgt mestly of evapotranspiration® from about 3,100 irrigated
acres,. 14000 acres of phreatephytee,,and 700 . acres of playa (table
15). .- : - . .

Winnemucea Lake valley-

‘The budget for this valley- is.complicated by greund-water
storage depleticn associated with the desiccation of Winnemucca
Lake (p.'d4). The depletion causes an imbalance, with the elements
of outflow exceeding those of inflow. The imbalance may average
about 1, 500 acre-feet per year (table 17)., Crude estimates of
dereage. and discharge rates for. phreatephytes and. bare playa sug-
gest about 5,000 acre- feet ef evapefraneplratlon per year, as
~f.fellewe- — = : '

-ePrebeﬁle

- range in Evapotranspiratioen
-- depth .to = __. - e
IR : o L water (feet per. (acre-feet -

Type of water loss . Acreaqer’ . . (feet) . vear) . per.year)
Playa 40,000 - - D=10 0.1 o 4,000
Saltgrass ‘ 500 - 5~15 .3 150
Greaseweed and galtbush .a .2,800 5-40 .2 560
Greasewood and saltbush a 2,800 - 10-50 " .1 280
Total (rounded) 46, 000 L= - 5,000

1. Data modified from Zones (1961, p. 13-15)
a. Subdivision of total greasewood and saltbush acreage is estimated,
rather than mapped in field. :

S14]
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The budget for Winnemucca Lake Valley, then, applies to
ronditions for the period since desicecation of the lake in about
1940, rather than for the entlre base period 1919 69.

Entire Truckee River Basin Downstream from Farad. Gage

For the entire report area, including mainstem and nonmainstem

‘hydrographic areas exclusive of the Fernley Area, the total water

supply has averaged abeout 630,000 acre-feet per year during the
base period 1919-69. ©Of this total, about 110,000 acre~feet. per
vear has been generated within the basin as ground-water recharge
and surface flow into major streams-and lakes, and about 510,000"
acre-feet per year has entered the basin as mainstem inflow.

The small remainder comprises ground-water inflow from hydrographic
areas outside the basin (about 4,600 acre-feet per year), and
imports (about 2,000  acre-feet per year),

Total outflew has- averaged about 780,000 acre-faet annually.
including (1)} almost 240,000 acre-feet of:exports, (2) - 420,000
acrae-feet of evaporation, mostly from Pyramid and Washoe Lakes,
and .(3) about 120,000 acre-feet of water consumptively used for
municipal, industrial, domestic, and agricultural purposes, plus
evapotranspiration from phreatophytes and bare playas..

Az indicated hefore, changes in storage at Pyramid Lake

are responsible for almost the entire net imbalance between
total inflow and cutflow. :
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CHEMICAL QUALITY OF THE WATER

General Chemical Character

Table 18 lists analyses of water from the report area. The
data and discussions in this report deal largely with areas not
evaluated in previous Geological Survey reports. However, a few
recent or previously unpublished analyses are listed for the
areas studied earlier. Additional water—guality data for the
Truckee River (1) at Floriston, California (near the S5tate line)
for 1964-69, (2) at Wadsworth for 1965-69, and (3) near Nixon
for 1964-69, and for Peavine Creek near Renc for 1964-60 are

-available in publications listed on page 117.

The specific conductances in table 18 can be used as a
preliminary indication &f chemical character, because the
concentration of dissolved solids in a water, in milligrams
per liter (mqfl) is generally 55 to 70 percent of the sgpecific
conductance, 1in mlcrgmhoa per centimeter at 25°C {hereafter
abbreviated "micromhos")., Milligrams per liter are egquivalent
to parts per million in most waters; see footnote 1, table 18.

The data in table 18 show that ground water in the report
area ig highly variable chemically, even within a single valley.
However, several generalizatians can be made. In and near the

upland areas where recharde is appreciable, and adjacent to

streams, the specific conductance of grpund water characteristically

ranges from less than 200 to about 600 micromhos, with calcium
and bicarbonate or, at the higher salinities, sodium and
bicarbonate as the principal ions in solution. Away from the
streams and upland recharge areas, specific conductance typically
rangeg from 600 to 4,000 micromhos, with the domination of
sodium and bicarbonate in the more dilute waters giving way

tp sodium and chloride in the more saline waters. Areas of
saline ground water, dominated by sodium and chloride, are:

At and near Steamboat Springs in Truckee Meadows {about

3,000 miceromhos): northwest of Pyramid Lake (*3,000 micromhos):
and on the floor of Winnemucca Lake Valley and presumably in
the northeast part of the Fernley Area (*3,000 micromhos}.

Sul fate-rich waters, many of which also are very hard,
are azgociated with bleached (hydrothermally altered) consolidated
rocks at several places around the margins of Truckee Meadows..
The relations between rock type and water chemistry are discussed
by Cohen and Loeltz (1964, p. £10, 44, and u)-), and By Dol
(196%). Waters of the sulfate-rich type liszted in table 18
inciude those from wells 20/19-23cac and -27bac (northern
margin of Truckee Meadows), and 19/21l-2lacbh (western Tracy
Segment). CGround water contalnlng greater-than-average amouhts
of sulfate has been encountered in several other parts of the
study area as well (table 18).
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Table 1B,——Chemicol anilysis of wall, spring, stream, and lake waters--Ceptinued
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. . Table A,——Ghemical analysic of well; sp¥ing, wbcuit, ohd lake Wik far= ot L d nusel
FART: B! SURFACE WATER (a]] anmlynan hy 1,8, Geol, Snrvev)

B ML1ligrate puc Llisf {uppe? uolbur) al Facters arreofinh
milliequivaleats pwt Piccéy  (lowey uubbey Apecific kyitabhility
. . Sadium conduer— [ar cirrlpsciont/
- Dlachinrgn . (Na) ui- ance i Aas
{cta) Tem— Mage  plun  car= (ar— Hurda (ulinns ¢lub, 1in- o
Locatlow (v at lukw e Cal-  ye- pOTaG— bLoa— biu-  Bul- thio- tMe— pess w0 peT delei— by Jium
AOWTLE CIeam Dace level aCute clul | sium siu ace ate Fate ride CUART ] am cm at mina- hade- hHm—
nrder) fSpurce aampled - [ETIES CE TG (Ca)  (Mgd  (EDA Qmngy (eoq) (90) {013 wulidus/ ratfy 25°0) tigm) mrd BAR  wrl. RED
. . 18/168-30ch  Truckee River Lovestd 3/ 1y a2 0 - 5 1.7 {w Zh t] 2.0 4.8 4l 20 A% 6.7 L 0.y L 5
I 0,31 0,14 D.41 080 0.mE B.0Z
. Higness2 L7 3,880 g6 ¢ 9. a2 (o} 54 0 40 5.7 &9 £ 13 a0 L R T
' 0.4% 0.728 G.89, .00 O0.0F 0.10
B 19/18=82 da. al 3-L6-62 - - — W &Y (a) i) 0 bl 4,0 L04a 24 151 - 7.2 L AT 1
"ol 080 0,40 1.28 .00 .14 (.11 :
. 1a/19-5ad Feavine Creck PR L1 a5 2 26 10 1 16 n 03 3 bl m 0 7101 - ]
. . L1200 DM U.4b .26 0.00 214 0.08 '
Do. e . al 2a30eR% 1.5 5 L5 9.1 4.8  (a) 1 1] 45 1.4 - . 41 L4 G5 L WL 5
. 045 .38 0.2 .00 0,83 0.04
13720-7h Truckes Biver a4/ 3-lé-hl 221 5y 7 13 4.7 () 1 ] 11 4.4 R 33 137 3L o 3L 4
a.6% 0.739 1,08 0.0 0.23 412
16/70-5ada  Stream 4= -l 1-5u —— - la 4 7 qz i 14 1 — T 190 3.0 L AL a
' L0 0,02 ULIL Lol 0o GuRy 0,03
16/19=3:cd Prankbown Zmliafl An a2 & 1 H 4 ] 1 F - n B0 1.6 T N q
. Creck ' G030 0,10 u.2d 0,50 WU U0 0400
16{20-1%:d  Wealoo Tnbu nl A-271=30 —_— oy aa - 35 14 {a) VL) U 9. LB Jile LU S40 7.4 L 2.2 L his
. 1.0 1.7% 5,33 .00 0.4 022
D do. 2/ 11-10-59 — - - 43 1K {w) A4 10 37 15 Shée 1RA R04 R.3 M 3.7 LU
.15 1.4 Vb0 U.33 0 UGF7 042
18/70-33:dn  steambont 2l A-li-E2 6.4 ELF] aL Y {ay 142 ] 0 4.0 2lTe 11 By . 7.4 LML )
Crech 1,5% 0.77 e 000 0.2 a.m .
Da. - ArThwtd 9.6 40 b 3 9 21 158 a 1l ? - 103 280 gl . A B
1.30 0.76 0.6 259 0.00 0.23 0.20
1R/ 20=1Rhan ety 1-]-5-69‘ - 4% M 1 El 100 ing o 3z B - 106 £90 A 11 VIR PR 90 S 3
. 1,35 0,77 4.3 .03 000 0,67 2,78
; 19/20-34r. . da nl 3=14vR2 - 5111 33 15 () Y u 46 ] 47l L5R 8021 aoom I I N H
1.96 1,23 4.581 0,00 0.75 2.3
-ldob  Truckee Fiwer &/ 3-15-62 FLT3 40 AN = R.3 (W) 107 1} 20 16 143 78 2R7 7.2 1 1.4 L1
) . 1.00 Q.52 Lavy U, B0 0062 ULAS . .
- 19/21-22vew  Long Vulluy 3- 5-70 L 4 17k 30 17 kX 155 o 9 ] = 166 430 Wy L Ll L &
Creak ) 1.9% 1.41 148 .54 0,00 7,06 DG
=lécee du, 32 570 JGeco 53 L2 [} 24 53 a o 40 ] - 31 m0 T | S i
300 1.87 0 2320 0.00 ouud 08 0,25
s 20023-19 Tryckes tiver al 3-15-6% 3e 44 2l 82 (a) 122 0 il 25 2l a7 M1 .300L 1.5 L ]
1.05 067 .00 0.0 0. ALT)
-ita dors af  J-15-t2 .2 2 Lix N 11 {a) 186 0 26 k] 25be LiM kL1 4.z 1 1.7, 4
. 1.6% 090 308 0.A0 RLRA D34 . .
0 24-30e A a/ J-15-62 A-5e 48 9 6 12 (a) LHE i} 38 2 e L4l 514 3.0 1 L.z L - s
© L.BO 0.39 TS W1 T VIR L IRV T ' )
= 21/2%3can  Stream 2-19-70 .15 43 6% 1] 43 ns A3 i} 44 32 - Fity] LIE] 2. W 2.7 L k)
2.3 381 AW 762 .00 1,02 0,90 .
22/26-18he: Trweken Rlwar S=17=68 3,560 56 114 & 3 3 43 ] ¢ 4 - 31 . MG 749 1 U a,
Q.40 072 0.3 0,70 o0 GllS 0L
da. 12-1%-R1 33 a7 56 71 an Léa ] s 122 - 227 300 8.2 M 2.5 L 5
2,70 1,75 2.7 kA7 G0 203D 344 '
12/23-1a s A/ A-15-R2  5-10w 47 Rl 82 27 (W) 17% o 184 193 Tale 317 1,200 B M i1 L A
4.08 2.7%7 4 U000 3,83 5,59
13/22-10d0b  Hedea Creek J=30-tiY e 80 1 s 2 24 181 0 Lt L4 — 14t auu 7.8 L 4L E
. 1.75 0.17  1.01  3.00 0.0 Q%R 0.3
nr- do. fi-12-69 fhe 74 26 46 10 Al 221 zh 23 14 - 193 el le] g4 L 1.3 L 5
. 2.an 1.56  1.78 3.4 0RO O.67 0.51 ) .
23/21l-foe  Mullen COrock - 1-0Y he a0 1% 3 219 220 3 19 g m— oA 1,000 Ha4a o oHo13 H 1
0,80 L2200 9.51 A6T (100 4.la LGB
Do. do. 3-30-04% ne 82 L7 1m0 z Ré 177 3 Al 1y - k] 450 44 L. 6.4 L M
0. 0ok 373 R0 0,100 .87 On5h
24/21-15cae  Hordserabble 2-11-70 e 47 Rl A7 17 45 295 11 # 1 - Ll 520 by L L LM
Crank 2,35 1.4l 1.9%  A.84 0.41  0.17 0.2H ' .
25/ 1=28cxbh  Strean 3-31-69 3 5111 m b 0 113 b} 24 n - In 90 1L 1m0, A
L0y 0,50 0,85 1,85 0,00 0050 0,00 .
25/20-11bde Srrecam LER T A 1] 16 5 10 G0 a A i - F 10, .1 L ob L 5
0.80 0.44  0.4%3  1.37 Q.00 0.06 0.0
s 26/20-25cud . Bly Canyun I=lh=80 A0 PRI 20 1L L2 114 a 1 ¥y - £ 250 4.1 L .5 L 5
Creak 1.0 0,88 0,53 LAy o.u0 Oal 0.2 o
’ Do da- 3-31-69 w321 13 7 i i 0 § 4 - 6 Liy L AL B
O.6% 0.1 N3 L3 0.0 647 N
26/22-3nbc Gtream 9- 4—6% PET T-A L) 1l 10 43 163 3 T 16 - T4 0 R.h T 1L ]
' L0 083 L85 2.7% 0.13 0.40 a5
‘Take center, Dyramid Lake g/ 1-iS-84 3, 7uile —- - 4. L1 (&) 1,020 R M6 2,080 5,100 320 R, 420 [ (R 1 v [
. 00 Ft dump U.bd 9.8 16,72 7.87  5uhh SU.HY :
' Tl Mud Lake af B-id=ay e — - 5320 () inh k] 1750 2E0 A% 23 1,370 8.7 W 2oL u
Slungh ' . . .64 2,08 4,67 0,63 LG4 G.2l
FoaruorCad aru nt end of part A,
S
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Ground-water temperatures characteristically range from 50°
te 75°F (10° to 24°C) throughout most of the study area.
Exceptions include thermal areas (1) onh the west side of
Truckee Meadows between Steamboat and Lawton Hot Springs (18/20- 33
and 19/18-13, réspectively}, and.(2): northwest of Pyramid Lake;
in these areas, temperaturesexceed 100°F (38°C).

Truckee River, economically the most important hydrologic
feature of the area, varies in chemical character both seasonally
and in a downhstream direction. Near the Nevada-Califernia State
line (table 18, site 18/18-30c¢b), the stream is dilute (typically
60 to 120 micromhos), with silica, calcium, and bicarbonate '
dominant. Many miles downstream, near the mouth of Truckee
River (gite 22/24-18bc), both the average salinity and seasonal
varlablllty are greater. During periods of high flow in the
spring, the. specific cenductance. is 100- 130" micromhos, and the
dissolved solids are dominated by caleium, bicarbonate, and
presumably, silica (not analyzed for). In contrast, during summer
periods of low flow, sodium, chloride, and bicarbonate dominate,
with a specific conductance that ranges from 600 to more than
900 micremhosg.

Downstream trends for.several important water—guality parameters
are indicated in table 19. The data show a general downstream
datericration of guality that results largely from the activities
of man. The greatest deterioration in mainstem water guality
occurs below Boynton Lane, Sparks (tables 18, 19). Principal
sources of poor—guality water are:; Steamboat Creek, which
contributes nutrient-rich sewage effluent and dissolved-solids
increments from the Steamboat Springs thermal area and from
irrigation returnflow: and ground-water inflow upstream and
downstream from Wadsworth, which during periods of low streamflow
causes a more than two-fold increase in dissolved-solids content.
Most ground-water increments in the Wadsworth area (p. 42) probably
originate as recharge associated with irrigation in the Fernley
Area (Sinclair and Loeltz, 1963, p. AAR).

Data on suspended sediment in the Truckee River near its
mouth (site 22/24-18hc) are summarized below:

‘Measured sediment Stream discharge at times
concentration of lndlcated concentration
Water (mg /1) (cfs)
vear Maximum Minimum '~ Maximum Minimum
1965 819 2 552 38
1966 290 4 1,560 57
1967 2,530 2 4,480 44
1968 482 8 1,460 56
1969 2,400 4 3,460 33
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Table 19, --Water-quality data for six sites on
© Truckee Rlver June 1967-May 1969

‘| ‘ [Data from Nevada State Health D1v1510n]

?

' Maximum minimum, and average values for
.. Samples collected about monthly
(in milligrame; per.liter, except for temperature and pH)

e . Dissolved
Ortho- solids 7
Site (in down- Temperature Nitrate . phosphate. (residue . Dissolved j
stream order) °F_°C_ . L(NOR) . (POg) t 105°C) _pH ___ oxygen .
At Farad.® -~ 63 17 - 5.9 0.17 - 83 8.2 . 13.4
(18/17-12a) . 320 - - - L0 L00 45 0 - 7.1 7.3
' 46 8 .6 05 - - 63 7.7 . 10.0
At Idlewild 68 20 6.6- .32 87 - 8,3 . 12,5
Park, Reno - 32 0 .0 -,00 T 54 7.5 . 7.5
(19/19-104) 47 - 8% 6 07 69.. 7.9 10,1
At Boynton © 70 21 6.3 17 it 170 8.6 - 13.0
Lane, Sparks 32 0 0 .00 .53 7.4 - .8Bi3
(19/20~16a) 48 9 '1.0 07 0 8y L7090 1043
At Lockwood 70 21 7.7 1.9 189 8.0 12.0
(19/21-17d) 32 0 .0 .13 . 66 . 7.5 6.1
T 49 9% 2,9 . 1.0 123 7.8 9.5
At Clark - 79 26 .- T4 . 2.5 . 2193 8,1  11.7
(20/22-26d) .7 © 35 1% .0 L0050 s 57... 7.5 5.0
‘ i 54 12 4,7 1.2 129 7.8 9,1
Below - 73 23 10 1.7 360 ° 8.6 12,3
Wadsworth : 35 ¥y Lo -.08 48 7.4 5.7
7.9 9.3

(21/25-284) .52 1t 4.2 $..82 . 166
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Photographs 5A-C.--A, Ceremonies at Derby Dam, probably at about the time of

its completion in 1905, Since that time, diversions out of the Truckee River
basin via the Truckee Canal have totaled more than 10 million acre-feet.
Photograph from U.S5. Geol, Survey Water-Supply Paper 250, B. Washoe Lake,
viewed from Slide Mtn. ski area., At its greatest extent, the lake covers
about 9 square miles, but has a maximum depth of only 13 feet. €. Abandoned
water well 28/22-30bch, 6 miles north of Pyramid lake, View southwest, with
The Needles in background, Declining ground-water level, presumably associ-
ated with shrinking of Pyramid Lake since about 1910, contributed to abandon-
ment. '



iy

The chemical character of other stream51iﬁ,thé_study area
ig-indicated by data in table 18. ' - . '

Pyramid Lake is the terminal, or collection point,. for the
solute contributions' of Truckee River, At present (1971), the
1ake contains about 140 million tons of ‘dissolved solids--
mostly sodium, bicarbonate, and chloride. 1In. 1882, at a lake
level of about 3,865 feet, the dissolved-solids content was
about 3,500 mg/l. By 1970, when the lake had shrunk to 3,793
feet, the solute concentration had increased to- about 4,800
mg/l. If the volume of the lake continues to shrink, the
trend of increasing salinity can be expected to continue.

Suitability for Domestic Use and Public Supply

The U.S. Public Health Service (1962, p. 7-8) has formulated
standards that are generally accepted as a guideline for drinking
water; these standards have been adopted by the Nevada Bureau
of Environmental Health ' in the State : for public supplies.

The standards, as they apply to data listed in table 18, are
as follows: ‘

Recommended maximum
concentration (milligrams

‘Constituent ' per liter)
Iron (Fe) . 0.3
Manganese (Mn) .05
Sul fate (S0,) i 250
Chloride - (C1) 250
Flugride (F) a About 1.2
Nitrate (NO-,) 45
Dissolved-solids content b 500

‘a. Based on an annual average maxXimum daily air

temperature of about 68°F. The optimum fluoride
concentration is about 0.9 mg/l. - Water containing
more than about 1.8 mg/l should not be cohsumed
regqularly, especially by children.

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

Most of these are only recommended limits, and water therefore
may be acceptable to many users despite concentrations exceeding
the given values. Excessive iron causes staining of porcelain
fixture and clothing. Large concentrations of chloride and
dissolved solids impart an unpleasant taste, and sulfate can
have a laxative effect on.persons who are drinking a particular
water for the first time. Excessive fluoride tends to stain
teeth, especially those of children, and a large amount of
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of nitrate is dangerous durlng preqnancy -and infancy because
it may 1ncrease the possiblity.of "blue—baby dlsease

The arsenic content of drlnklng water is: partlcularly
1mportant because of the possibility of’ 1ong —term poisoning.
The U.S. Public Health Service (1962, p.:8 ) states.that , . .
arsenic should not exceed 0.05 mg/1 in: drinking water, and .
the World Health Organization,.United Nations, has establlshed , =
a maximum ‘allowable concentration .of 0.2 .mg/1 (McKee and . -

Wolf, 1963, p. 91): :The bactermologlcal gquality of drlnklnq
water also is 1mportant but .is out51de the SCDpe of this
report. - SR : Co

L ¥ o . o . . )

The hardness of a water is of concern to many users.
Therefore, the U.S. Geological Survey has adopted the following
rating: T o R : ' :

-

;Hafdness, as CaCo

(milligrams per litar) --:.Ratinggand.remarks
y S ¥ o . . . o , ’ . . ..1
0=-60. - e - Soft (suitable for most uses
' o L . . without artificial
: - softening)
6l1-120 : Moderately hard (usable except

in some industrial .
applications: softening .
profitable for 1aundries)

121-180 . - Hard (softening reguired by _
: laundries and some other v
industries)
More than 180 Very hard (softening.desirable

for most. . purposes)

The data in table 18 show that:su1tah1e 'water is available
in all of the valleys, but that problem areas do exist. For
example, though the:.majority.(77 percent) of sampled. ground
waters in the study area contain léss than 180 mg/l of hardness,
very hard water has been.encountered . in many places. Only
wWashoe Valley, Pleasant Valley, and the Truckée Canyon Segment
are free or nearly free of hardness problems.. In Truckee Meadows,
data in table 18, along .with those listed by Cohen and Loeltz
(1964, table 5)., indicate that very hard ground water occurs
commonly around the -margins of -the‘valley floor, but not in the
central "part=z, nor on .the broad, alluv1a1 lepe in the Thomas‘
Creek area; south of Reno (pls 1). co-

The generally meager: data on'iroﬁ .and ni: rate in, table 18
{(part A) ‘suggest that these two constltuents are-a problem in
only a few localized areas. Dataon manganese and arsenic also

are meager, except for the northern half of Truckee Meadows.
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There, the information in table 18 (part C) and additional
information listed and discussed by Guyton & Associates (1970,

p. 25-28 , fig. 4) indicate that ijectlonable concentrations

of the two elements are commonplace in ground water deeper than
about 250 feet, partlcularly beneath the eastern parts of the
valley. Elsewhere in the report area, 2 of 5 arsenic determinations
exceed the 0.05-mg/I limit (well 21/25-33dch, northwest of Wadsworth
and well 25/21 18baa, north of Sutcllffe) B h B

Almost all fluorlde concentratlons 1lsted in table 18 (part’
C} are less. than the recommended max1mum. However, data given
by Guyten & Associates (1970, p. 27 , table 4), and by Cohen
and Toeltz (1964, table 5), indicate that excessive fluoride
(more than 1.2 mg/l, characteristically associated with excessive
arsenic) is characteristic of warm te hot ground water on the N
west zide of Truckee Meadows.

water too hot for normal domestic and cooling purposes ocQuUrs
in several areas (p. 75 ). In some places, such water is used
for home heating. o

The chemical charactéer ¢f major municipal ground-water
supplies is summarized below. Almoest without exception, the

Milligrams per liter

" Virginia
: Fernley : Foothills :Hidden Valley: Nixon _  :Reno~Sparks
120/ 24- 24bbb2 :18/20-27bcb2l7 s 19/20-21bch 23/23 25bcdz! : 13 wellsd’

Total iron 0.06 0.18 0.23 0.06 20.01-0.20
(Fe) , '

Manganese » -- -~ . .23 -- <,01-.18
{¥m)

Ar=zenic .02 .06 .06 .01 <.01~.07
(As)

Sulfate 16 18 45 | 65 4-112
(80,) -' . |

Chloride - 11 ) 70 8 75 3-18
(c1) '

Fluoride .0 .3 iy ' .1-.8
(F) '

Nitrate 16 , 8.3 | <. 1 L1-13
(N03)

Digsolved 221 - 526 272 430 205-388
s0lids -

Hardness 116 72 ' 88 16 24229
as CaCOQ

1/ Sample -collected 3-21-70; analySLS by Nev. State Health Div. (not listed in
table 18), o

2/ Several values are from an analysis by Nev. State Health Div. {sample

collected 3-26-69) not-listed in table 18.

3/ Minimum and maximum values are listed.
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supplles are suitable for domestic use. Arsenic concentrations
in the Virginia Foothills and Hidden Valley suppllee, and in

3 of 13 Reno-Sparks well waters {table 18), are slightly above
the U.S. Public Health Service limit, but'well below the

wWorld Health Drganlzatlon maximum. The Reno-Sparks wells
provide less than .20 percent of the total mun1c1pal supply ‘
(table 14), and the wells that yleld water of least desirable
arsenic (and manganese) content in' turn . provide far less than :
half of the total ground-water contrlbutlon The,pr1n01pa1

problem areas for ground-water quallty are as follows

Area :, A ‘ S, .” - Problem

Dodge Flat . , : Overall poor guality east of
river; excessive arsenic in
at least cone area (immediately
northwest of Wadsworth).

Fernley Area o ‘Overall poor quality northeast.
‘ of Fernley.

Pleasant Valley. ; - Warm water in some wells
tapplnq bedrock

-PyramiduLeke~Va11ey' o Overell peor quallty in much

‘ , of the area near Nixon, and . -
: e ' S at . northwest end of lake:

excessive -arsenic in at least
one area (north of Suteliffe),

Spanish Springs Valley Overall poor guality at places
: - along .southwest side of valley.

Tracy Segment Excessive hardness and specific
conductance in several places.

Truckee Meadows Excessive arsenic and manganese
- at depths exceeding about 250
feet, particularly in eastern
parts of valley; excessive
arsenic, f£luoride, and water

temperature on western side

of valley; overall poor guality
in and downgradient from areas
of bleached bedrock north of
Reno and at several others
places around valley margins.

.

Winnemucca Lake Valley = Overall poor guality in »
« central and eastern parts of

area.
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Data in table 187 (part B) indicate that almost all surface
water in the report ‘area is’suitable for use from a major-
constituent standpoint-’. The notable exceptions are the saline
waters '0f Pyramid LaKe ‘and Fernley Sink. - : '

If any doubt exist’s regarding the acceptability of a

specific water supply for domestic use, contact the Nevada
Health.Division's Bureau of Environmental Health, Carson City.

Suitability for'AqricuIturalste

In evaluating the désirability of a water for irrigation,
the mest critical considerations include dissolved-solids
concentration, 'the proportion of sodium relative to calceium °
plus magnesium, and the concentrations of constituents such
as boron that can be toxic to plants, Four factors used by
the U.S5. Salinity Laboratory Staff (1954, p. 69 - 82) to
evaluate the suitability of irrigation water are listed in
table 18, and are discussed briefly in footnote 2 of that
table. Minor amounts of boron (up to about 0.5 mg/l) are
essential to plant nutrition, but larger concentrations can
be highly toxic. The approximate upper limits recommended
for boron in water irrigating sensitive, semitolerant, and
tolerant crops are, respectively 0.5-1,0, 1.0-2.0, and
2.0-4,0 mg/l (National Technical Advisory Committee, 1968,

p. 153}.

- The suitability of water in the report area for irrigation
ig variable. On the basis of specific conductance (salinity
hazard) and sodium hazard, ground water in areas downstream
from the Tracy Segment is characteristically least suitable,
whereas most water in the other valleys is acceptable for
irrigation,

Information on boron is scarce (table 18), but the
available data suggest that the element is not a widespread
problem.

As & precaution, the water from a newly drilled irrigation
well should be analyzed to determine its chemical acceptability.
The sample should be collected after the well is test-pumped
for a period of time sufficient to provide water truly
representative of the water-bearing strata. Analyses may be
obtained free of charge by contacting the University of
Nevada's Cooperative Agriculture Extension Service agent in
Reno or Fernley.

Almost all sampled stream waters in the report area are
acceptable for irrigation.
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Most animals are more tolerant of poor water than man.
Although available data are somewhat conflicting, a dissolved-
solids content less than-4,000-7,000 mg/l (eguivalent to a
specific conductance of about. 6,000- 10,000 micromhos) apparently
is safe and acceptable (McKee and Wolf, 19613, P. 112 - 113 Y,
provided that specific undesirable constltuents are. not present
in excessive concentrations. Thus, almost all sampled water
within the study -area may be sufficiently dilute .for livestock.

Suifability for'industrial Use

Water-quality requ1rements for industrial use vary greatly.
depending on the particular use. A use-by-use discussion is
outside thée scope of this reconnaissance, but McKee and Wolf

(1963, p. 92.- 106) and the National Technical Advisory Committee

(1968, p..185 - 215) discuss the general subject in detail.

B2

=,
B

-




“.
}

AVAILABLE WATER SUPPLY

Ground-Water Storage in the Valley-Fill Reservoirs

The amount of ground water stored in the valley fill to any
selected depth below the ground-water surface is the product
of the area, the selected depth (in this study, 100 feet), and
the sperific yield of the deposits {assumed to average 10 percent
for the study area). The estimates are listed in table 20,

A)lthough the estimates of stored ground water are large,
the amount mvailable in areas where the depth to water ig less
than 100 feet and where land is suitable for cultivation is
appreciably less. The amount of usable ground water in storage
that is economically available depends in part on the distribution
of water-storing deposits, the permeability of the deposits.

the distribution and range in chemical gquality of the ground

water, the number and distribution of pumped wells, and the
intended water use.

Available Supply, Mainstem Hydrographilc Areas

The available water supply in mainstem areas of the Truckee
River bhasin in Nevada consists principally of about half a
million acre-feet per year of surface-water inflow at the
California State line, and about 90,000 acre-feet per year of
local surface~ and ground-water inflow to Lthe system between
the State line and Pyramid Lake (table 16). In addition,
several million acre-feet of untapped ground water 1s stored
in the alluvial deposits of the study area (table 20). All
these sources of supply have been developed to varying extents,
as described in this report.

For the 51-year base period 1919-69, little overall net
depletion of Truckee River flow occurred ag far downstream
as Derby Dam. At this site the flow was split nearly in two--
about half going to the Fernley and Fallon areas via the
Truckee Canal, and about half contihuing down the river to
Pyramid Lake. '

As of this time {1970)., interagency studies are underway
to find efficient and equitable legal, economic, and physical
solutions to the various water problems in the Truckee River
basin. & major problem is the declining stage of Pyramid Lake,
which would require about 130,000 acre-feet per year of
additional inflow to stabilize at its present level, on the
basis of data for 1919-69 and estimates already presented herein.
It is beyond the scope of this reconnailssance to elaborate on
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Table 20. —~Est1mated guant1ty of graund water gtored in the

. upper 100 feet of saturated valley fill

Area probably underlaln

Hydrographic area by 100 feet or more,of Estimeted quantity of

(in dlphabetical

" order) " - saturated valley: f1ll stored ground water.
L : _(acres)t/ .- .. (acre-feet, rounded)
Dodge -Flat - 26,000 260,000
Fernley Area -  a 42,000 - 420,000
Pleasant Valley b 3 ,200 ' ' 30,000
Pyramid-Lake Valley . ‘¢ 190 000 o 1,900,000
. Spanish Springs Val]ey C 17,000 - S 170,000
Sun'Valley' " ' ' ‘ 2,000 ' 20,000
Tracy. Segment = '~ e b 9,500 100,000
Truckee Canyon: Segment, Nev. ‘ 4,500 40,000
Truckee Meadows. © 45,000 ‘ - 450,000 .
Warm Springs Valley C 42,000 420,000
Washoe Valley? ¢ 18,000 . 270,000

Winnemucca Lake Valley . a 96,000 _ . 960,000

Total, exclusive of

Fernley Aread/ - 450,000 | 4,600,000

1. Assumed to be about 80 percent of the alluvial areas listed in table 2
{except as indicated), beeause of 1nward—slop1ng contact ‘between valley fill
and consolldated rocks :

2. Data from Rush (1967, p,.10).

3. rotal, including Fernley Area (whlch is nut51de Truckee River basin)
is 5 UOO 000 acre feet o ‘

a. Includes areas where ground water is too sallne for 1rr1gat10n or most
other uses,

b. Saturated valley fill known or suspected to be less than 100 feet thick
throughout much of area; therefore, "effective" acreage of valley fill for
calculation of stored ground water is arbitrarily assigned as only about
50 percent of the area ’ ‘listed in table 2,

c. Includes alluv1um underlying lake.
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the several possible solutions to the water problems in the
area.

Several probable future developments will affect the
digposition of water in the Truckee River basin. More runoff
may be stored upstream from Reno for floed control and for
more effective seasonal use of water, and as a result, average
annual streamflow entering and leaving Truckee Meadows presumably
will decrease slightly, and the seasonal pattern of flow will
change. The c¢ontinuing shift from agricultural to urban land
use surrounding Reno will affect runoff, recharge, and water-
quality characteristics of the area, though overall water
consumption may not change markedly in the near future.

- Measurestaken to increase the flow to Pyramid Lake may result

in marked changes in the present disposition of Truckee River
water.

Available Supply, Nonmainstem Areas

The supplies of Warm Springs, Spanish Springs, Sun and Washoe
Valleys have already been described by Rush (1967), and Rush and
Glancy (1967), and are not repeated here. '

The Fernley Area is estimated to have legs than 1,000 acre-
feet per year of local supply (table 12), but has a substantial
supply of imported water via the Truckee Canal. In additioen,
stored ground water, partly of peor guality, totals some 400,000
acra-feet (table 20).

Pleasant Valley is estimated to have a local supply of about
10,000 acre-feet per vear, most of which now runs off to Truckee
Meadows {table 11). Any substantial development in Pleasant
Valley would decrease the amount reaching Truckee Meadows and
thé Truckee River via Steamboat Creek. Additional supply of
some 30,000 acre-feet is stored in the alluvial deposits of
the valley (table 20). '

Finglly, Winnemucca Lake Valley has a supply on the order
of 3,000 ascre-feet per year (table 12 and p. 42). In addition,
stored ground water is estimated to total nearly a million acre-
feet in the upper 100 feet of saturation (table 20). However,
much of the stored water may be chemically unsuitabkle for
agricultural, domestic, and stock use.
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NUMBERING SYSTEM FOR HYDROLOGIC SITES

‘The numberlng system for hydrologlc sites in thls report
indicates location on the 'basis of the rectargular subdivision
of public lands, referenced to the Mount Diablo base line
and meridian. -Each nunmbér consists of three units: = the flrst
is the township north of: the base 11ne, the second unlt
separated from the first by -a slant, -is the range east oOf the
meridian; the third unit;, separated from the 'second by a dash,
designates the square-mile section. :‘The section number is
followed by letters that indicate the guarter section, quarter-
guarter, section, and so on; the letters a, b, c, and d designate
the northeast, northwest, southwest, and southeast guarters,
respectively. For example, well 21/23-13dcc is in SwhSwySEX
sec. 13, T. 21 N., R. 23 E. In this report, most sites identified
with three letters are in areas where detailed U.S. Geological
Survey topographic mapping (scale, 1:62,500 and 1:24,000) is
available. 1In other areas, sites have been located using asrial
photographs and a less detailed 1:250,000-scale map. An index
to Geological Survey topographic maps in Nevada can be .obtained
free of charge from the Distribution Section., Geological Survey,
Federal Center, Denver, Colorado 80225.

Because of space limitation, wells and springs are identified
on plate 1 only by section number and guarter-section letter,
Township and range numbers are shown along the margins of the
report ares,.
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WELL AND SPRING DATA

=,

Information regarding selected-wells and springs is listed .
in the tables that follow. Included are well data {(table 21}, ‘
weall logg (22), water—-level measurements -in, -observation wells
{23) ,. and ispring data. (24).4 For’ areas discussed  in. previous + - .-,
Geologlcal Survey: reports, tables -21-24 1list only the data for
certain key wells and springs. . On the Truckee Meadows Valley
floor, for example, almost all: lzsted data ‘are for municipal
and observation,wells; additional data are-given. by Cohen and
Loeltz. . (1964) or: are avallable in .files of the Geologlcal
Survey and State Englneer Carson Clty Coe

P
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Depthi

all others arw reported depths.

Mhe

parentheseal

Watwr level;

Femaiks: ),

Tahle 21,--Well dutn

Dupthx Collowed by asterisk werw meaxyred by U.5. Guuleplexl Survey persmue} (dn foet beloy top of caning) at cima of water-level moaducwment;

¢, commerclul; B, demestic; E. expluraiorv; 1, induscrinli Tr, ivelgation, P, public supply; ¥, drocks U, wnused or abamdoned {intended wig In

Heddurwornts recordud bo tenths or hundredtba of = faot were oade by 1,6, Goolpgical Su¥vey pergennel, and ckprasent deprth Lelow Tand=surface
datyn; WAL tswsurements recorded to nedrwsl oot were veporrad by wetl driller ot wwne: .

reterancn Indicaced: 0, T.5.G.8, vheervation welly R, reperted woll depth when drilled) 5, lox
Lodicated); T, leugth of time Detween start of punp test and sedduwrseant of drawdews, in hoonrs,

chemical analywi= In Ishle LG ¥, depch, {o feet, at whlch watwr was flrst encowntered during drilling! L, deiller’s log in Labla 22, or in

in flles of 3tace Englnawr (State log awebar ix

- Land Water—iavel
Yuwr Yicld (gpm} suc THew HHHKI T Emen T
diilled Dapth Diamezoyr wnd drawdowi  aleltwdu Tenth bace
Locacios Oung b or duy {Cunt) ({nches) Usu (femt) {fect) (fwet) meszurad Remorks
DULCE FLAT
21/23-10dae Dopuu i Brews, 1R i & o —_— 4,130 ki3 ra4By S=720; Li G,
374 .
aza 2-19-70 .
21/24mYinur Cerpsola Brow. 149464 3ah 0 & h— 4,320 94T 5~ w44 L G
-ltaca  Hwlen Marye lhomaag - =40 3 DR - £, 010 14,51 2=20=700 0,
=21&e H, J, Cerezola, Si.° Pre—L1300 13=14 i oz} - 4,040 a-10 - c.
=-3dbd Pyrumid Lake Faiute Tribum - ~ 180 A U(s) _— 4,1%0 1240 2=12-70
=13drh do. 1963 470 16-11 1 1200/ — A0 4 11~ -6
22/2327decn lpaoli Bros. 1957 162 b & 2f— 4,810 130+ —_
FERNIMY ARLA {Sec Slpcluic and Lewltz, 1963, p. 1622, Cor other well Jdalw.}
18/ 2%-heen Bureau of Land Maragement 1940 42 0 i - A A7 195 12= =40 0 wes WHP 1elY-Ad.
1459.74 R=10-70
20/24-11bhd Nwrada Cemenz Co. 1560 250 12 1 PRTiTR T A, 1200 37 19646 T=+48; Wb Li C.
: 1200/63 '
—lleece  Newwdn llighway Depr. - KK & 1 —_— 4,151,8 Sec cable 2. . See toble 23 Tar speelfic-
vomhuitance datd,
=24hhk]l Fernley Watwr Dintrict 1958 W07 -2 3 1000/1% 4 1RO &0 1958 =747 5u4031: L. {snap WSl LOLY-AA}.
(well 1) .
-24bbby du,  (well 2 1965 JEH 10 ¥ 500714 4, 100 7H 5 k5 pmudy S=RIOR; 1 G,
7579
20/25=bdd Sav'n Sam’o Serview Siatloen 1468 206 3 I - A, TAD 36,40 1-20-70 Fe=Ad; U=EL6d: L Of {water level
&2 It bafnre well dowpwnad from
83 ftl.
=1Ruee]l  loe Garbarino -— 20 & [H{) - 4,100,8  Swe Luble 73, Q.
=1Rzccy dov - 1ha* Pl UiLr) SOB/ah 4,135.7 da. R=200; 0; L: C.
-2lard  Juhn Urizer 1951 212 & b -— 4,168 23 12- =51 Ew2%4 SelBAl; L (cec WSP 1610«AA);
2.50 72153 O,
=27nha Jazk Oluen 1960+ Mk} [ s - 4,100 16, 76 S &0 Gl
=240l ¥dna B. Bruah 950 123 ] LN &0) furm i, 165 30 11- =50 p=l1M; E=14%5; 1. (sea WSF 1619-AA);
40,82 0.
~2Madh  Merritr Censtenctlon Lo, 19675 2404 fi UL} —- 4,250 170 Rwil58: F=135; 4=H672: Li Q.
167.1%
PLEASANT VALLEY
17/ 19-9abls Jehn %. S5inal 1952 109 b T 1472 &, 155 47 f= =52
-llabe  Talvott Griswold 1960 133 ] o - 5 4h0 93,5 4= 2=70
-17aad  Tannenbaym, loe. 14964 385 3 P 510 7,060 120 13- =44
17/20-4bdd . ¢, Shelhuzac 1959 37 6 D - 4, 6al) 1 - =hu
T I - 1940 Are 2 - N/— ALRA0 flows 194% .
~Tuxh L. W Lingaufwlier 1858 168 f s 13/4 [N: 13 T f =SB L=ll; Fel00; s=4liay L 0,
. ' PUL I3 1-24-70
~Tead Washor Gousty Achonl bgrriet 19607 154 H " a0/47 L] a0 1- =45 Tw24y Fald; 5=B347; Li C.
-18uen Merla Benor, Glocis Oherg 1856 240 b T - 4,090 195 I~ =537 P=21%; 5«3634; L; ¢, Scrvew abont
30 praple
PYRAMLD) LAKYK WALIFY
22/33=1hds Iyramid Luum Falute Tribe 1961t L+ & 3 15/ - 3,910 -— —_ <.
= lddb Roy tareia® 1949 a5 f neny T 3,930 30 I= =49 =50 5WRIY; T,
22/24-%bad Cucmania Pros. 1%a02 2001 ] na - L KK 125% -— [P
=11az dar 1964 L & =3 640 4,300 287 - —h4 s FwiR7y S=8350; L; C.
237211 M. K, lludlow? 19459 NA H neTy -— 4,400 da 7- =50 Ked5; s=4722: L.
23/22-100rad B, L. A text woll 2 1953 100G ] ¢(E) - 1,927.% 44 11— 4-63 L.
~0dkb W, M, Abratias 1958 135 & e - 3,830 1247 7~ -3B S=4a¥b. Watar-buaring, 1%0-185 ft.
23/25~1cae Rob Irwin - Ik 12 & - 1,860 18,04  7=31-70 ¢, Land—ausTare dagum ie tervace
it ft sbove well.
-t5zad  Cilburk Greens Lehsr *115 [} 5 - 3,885 28,84 7-2v-71 oo,
-73bch  Harry Winnemucca 1648 136 4 u(n) 512 3,895 4 12— =—48 Te2; t=l12;, Sm7%7; 1; €.
415 2-19-1
-25bad  Pyramlgd lake Fafute Trlbae 196G ann 8 P 1047 3,840 &y 5- ~AB  I=24; O Aerves sbout 60 familica.
-28¢cka Ao, 1954 U7 ] 4 A0 bk 3,145 47 b ~R4 Feid 20 T..
=2nlide devada Highuay Thpt, 14966 1 A L FAVE] 4,440 kel 9- -LL TaZy Fa30; 5-9184; L; C.
31,58 I=19-70
-i9cabl Warrmn Tobey 1962z 10+ 44 B — 3,885 T 7-31-68
-2%eah? o 1960+ Jui ] b _— 3,085 - —_ c.
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256/21~15nur I'red CEualiy - 110 ] g —— ER: R —— — C. fServes 550 puople.
=lhaca  W. I, rattridgs 1355 222 [ D — 3,900 4 f=- «53  pedld; EmEINT; 1.,
6L.9y 7-31-60
=15uud Bl A twst wall 4 1463 a2 ] U(E) 160/114 G 020, T ant Lo-17-063 Tal?; P=707; L} C.
6.9 A~ =G¥
Tel-70
25/22=3nck B, L. AL temt well 3 1943 296 5 4] 107751 3,956 4 12~ 6=R3 Tehf; p=i201.  Cagsed te 190 ft;
Yo i pertovared from L0 ro 19U fo?
=3l K. |, A test wal] & 1963 226 & E Y 1717115 3,498h,0 12- 03 T=4hy Fa?R7%; 1; O,
4= -h7
: Y-10-70
T4/23-dbche Umresola Broa. 1945 ra A 5 -— 1L HAL I- -4H Fall; Smblé; L.
. 7=3l-6%
T=14=70
23/%i-18ban Nuvudn Div, of Farkn 14908 e f {1 1E.A 3,840 fe B=fY Ty Fedf; Ly 1L
- 12uua B. I. A, rmst woll 5 1961 397 u L{E) dry (13 39848 1961 L.
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T-21-00
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=219%hne Mra. A, V. Amller 19412 -— 3] i - 4, 00% 24 €. .
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28721 -33ced F.8.6,5, tost wkll 3 1407 A0% 2 UCE) — 3,865 da. i Ly B
2¥/72+30hck Pyramid Take Maiute Tribe 193075 42U 4 U5 -— 4,040 00 LYJ9t  Res32; O,
dry we 420 B- 5-J1
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Table 21.—-Mell data—-Contbinml

. Land water—-level
Tasy Tinid (gp=) wurfuce Teasureacat
e i1 led lwpth  Dlameter ad drwwdown altitude  lepth Lacs:
Locatien gner af dug {frut] (inches) Uz (faul) [ {Hmi ) [feet) naapurcd Rutu s bnt
EAR YALLEY {nosth af Pyramid Lake)
25/71m50n - ARk [} y(s)y - 3,920 .3 f-72-69
AFANLSIL SFRINGE VALLEY (dce Rush aud Glaney, 1967, p. 60,66, ftor additional well datw)
21/20-26de Nurth Amaclean Avistion, Tnc. 1357 821 24,10 1 640/ 2R #, 540 Gee table 23, U. Losed te 7HT fi; pmef. 37-787

b ft. Gee Mush and Glaoey, 1967,
B #6, fur wall: log. :

ELCH VALLEY (see kurh and Glancy, 1964, p. 60, 60, for addiciunal wwll drtal

20720-196d Andurs JLE) u3 12 u — 4,650 Sec table 23, a.
TRACY SECEFNT
3 19/10-13add Kevada Blghwsy Dapt. 190H 23 & [ 60 /o &, 390 13 T= -AE md; F=23; L; C.
14,67 7-30-64
12/21=%dad ' Nevada Land ¥F1il Corp. 7R E 3 ] T 115520 4,575 245 B- -68 T=f) F=2757; 5=10353; Li 4.
237.34 3= 570
—luaae  Bureau Of Taml Mansapument 1965 L. n sy - 4,420 fi o 7T- 7T-70 Bal2hy L.
Mustang well
=16dld Furi Rrom, - 122 R " —_ 4, 440 19.11 7-28=r9 I,
—2laczh B, E. M. Corp. —- G4 b U{IF) 200/-- A, 420 9.49 3= 5-70 Q.
20/22-2?Bbac  Burcau of Lasd Hunagwwinl 1953 141 3 5 - W37 71 94— =41 =89 L; G.
Stmldlmuyer wall 3
-33bab  Sierra Paclllv Powsr Co. 1961 i3 =14 e i) 200/ 34 4,260 7.3 4= =bl Tmlh: Ly Ci owall 1.
-35aba  Eagle-Fizher Induscrica, Ine. 1961 150 LN 1 wnonins fi, 255 30 b= -1 F=ih; SwaHYH: L.
=15abc dn. 1957 155 8 P — b, 2k - 3523 .
20{73-19ea  Riley Rclly, 1968 ) b o5 B0/3 6,210 s 3- §01973; L.
=27dan  Hze. K. W. Lutzew 168 76 [ s 2012 A, VR0 28 3= =G4 T=lyy w381 S=0013 Li 0.
. 28.Q 3- 5-10
20/ 24=haus Pyrxnid Lake Palute TTibe — an? 3 ¥ - 4,085 - — j serves abouc 10 tamilfea.
-18bea  Nuvads Hiphway Depr, 1970 pLH 12 W(F) inmafficlent 4,130 - - L.
TRUGCKEE _CANYON SMUNL
19/ 18-Dcee Washoe Connly fcheol Idstrict 1962 302 Kk s 50/— 4,905 23 - =h? TF=ih; S=6G879; L .
~l4zcd Mario BallL? 14957 Loys Hl6 (o) 14/ 14 4,710 2L.26 4- 2-70 ERalil: F=35; 5=3787; L.
-ledae Bichard Flalachman 1949 ER-14) a8 n 21431 4,895 hY 2- —6Y Ta3: Fe7i; S=10439; L; C.

hY

73.2% 4= 2-t0

=19dkd  Taumt Chance, lnc. 1949 L EEE] & cr anf-- 5,027 113 Ju =49 F=324; 5=l050; Li O
120.1 1=24=41

YRUCKEE MEALNMG

18/17-174bb  Paul chriscoan 1350 I7E% 14 u 45 /90 W, sHY 42,91 53— 3-50 R=lBL; Tw=l; Swl4di; of L.
B e table 23,
=2%cen Tlomna A, tuTtis 1901 0z ] B /10 5, 56% ‘a 5- -6l r=Ld; sesUlO; L G,
7RG 3enA=70
w?boam Horris . Rush 1967 A33 a D 2076 5,000 236 5= =bLf E=247; 3=9522: L G,
1B/ 20-6ab Gimren Pacific Power Us, 190L% 18R 2A=12 P 1003471 446D R 8- -08 U=4B; s=103665 L; C.
i 5. Vieginin ft, well
=27echl  Trans-blerra Corp. 1959 132 12 I3 £%0/36 - 4, 58% &0 fu =58 jw3902; . Derl, 5A-108 L1,
-z7behl da, 1444 188 12 3 500430 4,585 B5,30  3=26-70 TElbi B«10947:1 1; walur dsmp, 68°F,
13/19=174nn  fierra Facitic Power Co. 1958 Sus 24,14 B 2200775 4,470 17 §- -G8 T=Y; F=sUs 5m4132: €7 wkll 1B, °
4L e, wel} ’
—lped  Slerra Paslfle Powwr Co. 14961 230 -1z 4 3300763 4,450 [ 5-31-1 T&4B3 840223 L; O; we1i 0.
" Uigh Ec. well
=12hdh  Sierra Facitic Power Jo. 19R2 F11) 0-22 r 2R00/E4 4,400 sL b— -62 Tw4Hp S=8%04; 0 well 10,
Morrill SL. wall
-zdeda  Joha Relford JEPSS 24 & 1 - 4,76¢ Sue Lable 23, 0. Canedl to abeot 135 ft; spen
hole below.
—Ztebal Huvade lskeshore Co., loc. 1561 1,125 12 " 63/— PL] 4 1961 Fa2di; parfurated Interval 955-
9y5 tr.
-2hebal ders 1946 1,000 11,8 P 525/61 LA 17 16E Fe=i0; S=0136; L; €.
-24ece J. B. Linuhaty 1346 uy [ u —_ 4,400 11 1- -46 Bal%: O (was Mig, 2); L.
19/20=44ch sierra Faecltin Power Co. 1460 R&2 24-12 ¢ 2800/111 4,400 +2 12- -60 I=4%; 5wh6837 Lr Op well 2B.
Flger well
—bded Elusrn Pucific Power Do, Lags L30 24-12 P 3000/ 64 (i) 50 12— «nf8  T=qf; S=1038%; L} C.
Yiew St. well .
~Bate J, G. Morricon 13944 ATk L " lojio Aohls : G- -AR Fmbp G=b3/; 0 {gee fix. 21 T,
-Bbaa  Silerre Pucifle Powver o, JELE] 140 24-1R T 300/81 4,420 30 - —&4  Tu4B; A-10704; C.
Sparks Awve. well
—8bddl  Sierra FPaeifle Pawar o, 1939 B65 2,12 b OB LGS i,620 +10 f- §-59 ‘[=487 well 6.
Tut. Poplar 5t. well
-ibdd2  Eletra Facille Powsr Cn, Lagd 300 16 T LS00/l 4,520 1n 10— -G Tadls S=1612; U; well Ll
nd FPoplar 81, wull
—8ddl Slurry Pacific pPower Co. 1867 2th 30-13 ¥ 1500462 4,510 it} 4— -h7 TeiB; S=9809; L; ¢; well 12,
Gy At, waell
-llabe  ¥igra Rock Frodncts well 2 - 3404 -= ) I3f— . 40 Gaw rable 23, 0. Drilled momtly {n clay,
~1Fned  Sferra Facitisc Povcr Co. 1350 766 L8-12 ¥ 2aM0/130 4,410 +10 10-27-5% T=4B; a76; Ciwell 7
Puzal well {urdginally 563 ft deep).
-d#bba  Blerrs Pacllic Pawer fu, Lihg He0 20,12 r U107 &, il % G- —he TeAHD 5wA976) 0 well 4.
HMill 5t. well
=15dhd Simrry Facific Fower Eo. 1961 685 Jo-12 1 1aa0/182 4,410 4 A= 3-61  T=4B; Ses021; Ly G wall 5.
Terinal Way well
-2ibch  Land Corporatlon vl Nawvwla 1960 3o M-14 P L000/6 14+ &, 095 flowing 13- 7-60 T=4r Swilités T; 0,
—audab  SLorem Paaific Tower Gn, Lot 820 2m]2 ® 22004122 A,415 i 4= -62 Taid; F=6667; Ly C; well 9.
Peckham Lane well
20/19-7144db  Panthe: Valley Water lUeers BA-1 1 3hx A VL) —-= 5,050 124 Ar  «R2  H=3U0; Febh: S=Rf13; :eportad
AssociuLimm - AN 3-2%-70 :zacomditioning subdAcquent o 1942
way capluin difference in warter
level,
—#bda o, 18595 00 1] Uk a0/100 5,040 0 R =55 b=4); S«3lbk.
19.07  3-23-70
. wZicMe 4. Mo HeWoeomey 1364 -12) & [} 20710 5,040 53 4= =Bk Fu73; 9=7798; L; C.
340 3-23-m0
-2/bae L. E. Moilam LUEH 114 & u{e) 7150 5, 160 130 4= =RR T=d; F=lbh, Sel0262: L; 0,
135.45 3-25-70
WARH SPRINGH VALLBY (2&e Rush sl Glancy, L9587, p. 58, 64, [ur addifisnal well das)
22/20-12dud — - 44 4.0 u - Py iun trble 23, AR
- . WASHOR VALIFY {sec Busli, 1967, p- 31=38, for addirienal weil duba)
| 16/19—1ubbd  Flying "MK Ranch - Phk 12 ” -— 5000 Aun 1ahle 23, 1]
. ¥ 16/20u17Ac 4o Wnicchesd, H. Hardeanreich 1957 225 14 Le 2000455 3,060 14,63 10-13=h% 40285 €. Ses Ruab, 1967, p. M6,

tor log.
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Table 22. ——WEll logs

(Asterisks indicate principal Water—bearing zonas where known.
- of the Sierra Pacific logs are for, test holes drilled at the site of a

Several

subsequent producing well; however, the casing and screen data are for

the producing well,

Detailed information, including electric logs,

are available for most Slerra Pacific wells,)

Thick-

Thick- ‘ :
Material ness Depth Material ness  Depth
e (feer) (feet) ‘ (feet) (feet)
17/19-9abb {cased to 109 ft§ : 7{19—l7aad {cased to BSO'ft

perforated from 95 to 106 ft)

Rocks, yellow'clay; and
boulders

Clay; sand, fine to coarse;
and rocks

Clay with fine sand; water-
bearing below 50 ft

Clay with coarse sand;
water-beating

Clay with coarse sand and
a little gravel; water-

35

2

bearing (depth to water

47.4°ft; bailed 5 gpm)
Clay with sand
Clay with fine to coarse
sand and rocks; water-
bearing ‘
Boulders and rocks
‘Clay with fine to coarse
sand; water-bearing
Boulders and clay, with
- fine to coarse sand;
water-bearing - (depth to
water 48,8 ft)* '
Bouldery and clay, with
finé to coarse sand;
water-bearing®

17/19-11abe

115 ft)

Boulders and clay
Sand, water-bearing
Clay, brown .
Gravel, sand;, and boulders;
water-bearing
No record; water-bearing
.- at least in part

LS LI %]

10

15

)

(cased to at least
perforated from 90 to at

98
3
4
10

20

35

40
58

.60

65

" 78
80
85

95

110

115
115 ft;

least

98
. 101
105
115

%

135%

perforated from 340 - to 320 ft)
Clay, sandy, and o

6 -

boulders - 94 ga
Rock 44 ‘138
Andesite, gray 11 149
Boulders, granitic 4 153
Andesite, red 61 214
Andesite, gray 72 . 286
Andesite, red 84 370
Gravel, water-bearing 15 385
17/20-4bdd (cased to 35 ft; open-end)
Soil, black 6
Sand, granitic, with soil'-_ _ .

water-bearing 12 ‘18
soil, black, sticky, w1th

sand . ‘ 2 - 20
Clay, hlack, with fine to

coarse, stony sand;

water-bearing 14 34
Clay, blue 1 © 35
sand, fine to coarse, with

silt and gravel; water- N

bearing* -2 37

17/20-7aab (cased to 168 ft;
perforated from 100 to 160 ft)
‘Gravel and topsoil 6 6
Rock and clay 25 31
Clay - 4 35
Sand, hard, grdnltlc 49 . 84.
Boulders 12 96
.Gravel and clay; water- . o
- bearing below 110 ft 63 159
Decomposed granite and
clay; water-bearing 9 168

95



Table 22.--Well logs-—Continued

| Thick- .. - _ Thick—
Material ness Depth ~ Material - ness  Depth
;i""} Cfeet) (feety ~_ 7 - . (feet) (feet)
17/26~ 7cad (cesed ro 150 ft; ‘ -‘”18/19-12dbb Continued

perforatred from.GD ta 150 ftr) - Gravel coarse with -
ST ,-

Topsoil IR ' S 1 medium gravel to fine T _ =
Sand, silt,.and cobbles; © gravel .. .. - 13 143 ' '
yellow Lo 25 - 26  8ilt, with fine to coarse _
Sand, .coarse, hard, gray, ‘ sand and some gravel 14 157
with silt |~ 710 736 Clay, with some silt to- '
Rock, hard, broken, black .12 . 48, medium gravel o 13y 170
Clay, 'sandy, soft, yellaw, U . 8ilt, with some fine to
with decomposed black : © coarse sand and a llttlE L
rock 2 50 gravel and clay 40 210
Rock;, ‘hard, broken, black 6 56 . Silt and fine sand, with | R
Clay, ‘same as above . " coarse sand and clay 15 225
water—bearlng .4 60", " Sand, fine to coarse, S )
Rock, hard broken, black ~14 ‘74 - with clay and silt . 5 230
Sand, coarse, with some o ' Gravel, fine to coarse, ' S
yellow clay; water- S . with some sand and’ : ‘
bearing* z 76 . boplders - C a0 T 2400
Rock, hard, brokea, black 11 87  Silt and fine sand, with
Clay, sandy, soft, .yellow, . a lirtle medium to ‘ . .
water-bedring 6 “93 - coarse sand and clay 10~ 250 . =
Rock,- hard, broken, black 38 . 131. Clay, brown, sandy. o2 252 - e
Clay, sandy, yellow, . e Gravel, water-bearing . 2 254
water-bearing . 3...- 134 Clay, brown, sandy T 255 .
‘Rock, very hard, black. 16 ¢ 150 8ilt and fine sand, with
‘ ' . : a little medium to , o
17/20-18cca (cased to 24 ft; - coarse sand and clay 7 262
operi—end) ‘ Gravel 2 264

S11t and fine sand with

oulders and ¢ ' /

gg;ﬁizie ;:ayelaY_ ;g :ig a little clay and fine " gl
] L. . 2 . - 4

Bedrock, red ' | 65 105 gravel . 23 287

. ; i Andesite, dark gray very

Bedrock, gray 95 200 dense, slightl '

Bedrock, red, water-— weathered ghtly 15 302

B gzaring belpw 225 ft o 73 -.?753, Same as above, but more

Ebegslagﬁray: water— . 15 "290 weathered 12 3;&

Same, but badly weathered
with iron—ﬁtalned

4

18/19<12dbb " (cased to 299 ft;

13
porforated from 181 to 280 ft; fractures b3
Andesite, dark gray, , .
- open hole below 299 ft;- o .
- very hatd -~ . 5 323

principal water-bearing zune, ..AndESltE yellow, badly

287- 376 £e) ‘ weathered, -with much :
Clay, brown, eandy, with . = o clay. 3% 326
gravel and cobbles =~ = 8 8  Andesite, dark gray, hard, . - =
5ilt and fine sand 41 49 with iron—stained -
Gravel, coarse, and fine : .. fractures- - . <330
& amd , 33 82 Sand, medium to coarse,
§ilt and fine sand, with ' : with a little gravel
some mediup te cogrse ‘ and silt ‘ 10 340
sand and gravel © 48 130‘965Andesite, hard . -1z 352

(continued) .



Table 22.--Well logs--Continued

Thick-

Thick-

. Material ness Depth Material ness Depth
' ‘ (feet) (feet) T (feet) fee
18/19-12dbb Continued 8{19*26caa (cased to 435 ft;

Andesite, light gray, perforated from 260 to 435 ft)
clay-like, hydro- . Boulders and clay 173 .~ 173
thermally altered 15 367 Clay-and gravel : 36 209

Gravel, fine, to fine ' . Boulders and clay . 78 287
sand, with silt and Sand, water-—bearing® ' 2 289
clay; yellow- to Boulders and clay L 9 298
buff-colored (badly Sand, water-bearing 2 300
weathered and altered _ Boulders and clay 25 325
andesite) 7 374  Clay . | 4 329 -

Clay, brown {badly Rock, "unconsolidated” : -
weathered and altered . ‘ [broken? 1, and clay 106 = 435
andesite) 11 385 ' : _ _ -

18/20-6abb (cased to 286 ft; screened

18/19-25cca  (cased to 100 ft;

- perforated intervals umknuwn)

Cldy, yellow, with coarse
sand, gravel, and

bﬂulders ‘ 13 18
Sand, fine to coarse, and
gravel,

with yellow clay;
water-bearing (depth to -
water 15.0 ft)
Boulders
Clay, vellow, with coarse
cand, gravel, and rocks;
water~bearing 39-50 f¢
(depth to water 15,0 ft) 31 60
Gravel, coarse, stony,
with clay; water-bearing ‘ ‘
(depth to water 15.8 ft)* 5 65
Clay, yellow, with rocks,
fine to coarse sand, and
gravel 10 75
Sand, fine, silty, water-
bearing (depth to v
water 16.3 ft) : 5 80
Clay, yellow, with fine '
to coarse sand and

24
29

WAoo

rocks 5 85
Rocks amd cemented

material; hard 5 . 90
Sand, fine to coarse; ‘

large, stony gravel; and

rocks; water-bearing 13 103

Note: Sand mostly granitic; gravel
washed and smooth

97

“intervals: 110-144, 158-210,
and 228-272 ft)

Gravel, little clay 12 12
Gravel, big, clay streaks § 20
Clay, vellow 10 . 30
Gravel, big, clay streaks 8 38
Clay, yellow o 3 41
Gravel, big 2 43
Sﬁm,comme ‘ 8§ 51
Boulders, sand, and clay 7 - 58
Clay, brawn 3 61
Boulders, sand, and clay 2 63
Sand, coarse 9 72
Clay, boulders, and sand 3 75
$and, gravel, boulders, and o

clay 23 - 08
Boulders and- clay 2 100
$and, fine, and clay blocks ~ 10 110
Sand, coarse ' ' 10 120
Sand, fine, and clay streaks 5 125
Sand,. coarse, few clay _

streaks ' 13 138
Bouldérs, sand, and clay _
. streaks 16 154
$and, fine gravel, and clay :

btreaks : 10 164
Boulders and clay 1 165
Sand, fine gravel, and clay - ,

thEﬂkE 13 178
Clay ‘ -1 179
Sand, fine gravel, and clay _

streaks : _ 24 203
Clay @ 2 205
Sand and clay ‘ b 211

(continued)



Table 22.~-Well logs--Continued

Thick-

Thi ck-

98

Maﬂ;eria.l,r . ness Depth Material ness Depth
- (feet) . (feet) (feet) -(feet)
 18/20-6abb--Continued lBgZD—Gabbf4Continﬁed , o
Sand, fine, and clay Sand, gravel, and clay 3 444
streaks 12 223 Clay, sandy, and blue shale 28 472
Sand, gravel, and streaks : Sand, gravel, and cla.y _
of clay. (good) 11 234 streaks : , 3 475 -
~Sand, gravel, and clay, ‘ Shale, hard, and rock - 15 490
broken 11 245  Bedrock 14 504
Sand, gravel, and clay S :
Strﬂakg. 8 253  -18/20-27b¢b2 (cased to 188 ft; perforated
Sand, gravel, and clay, ' from 80 to 140 and from 160 to
broken ) 22 275 180 ft)
Sand and gravel 'é 279 Gravel and boulders 15 15
Boulders and clay 3 282 - . -
‘ Clay, sandy 3. 18
Sand, gravel, and clay, _ d h ,
broken 13 295 Gravela ceEentg ! Witd
Sand and gravel, cemented 5 - 300 granite boulders -an 2 40
Clay streaks, blue, sand - scattered clay stringers = 22 '
ol ‘ ¥ ' Clay, sandy 3 43
and gravel 12 312 d h
Shale. blue. streaks of Clay, sandy, with scattered
sanéy cla; . 14 326 gravel stringers and '25' 68
Shale, blue, sandy clay 4 330 boulders - |
oulders, granitic, very
Sand, gravel (good) 7 337 . R
» ‘ hard 4 72
Shale, blue ‘ 1 338 , .
¥ ‘ Clay with scattered
Sand, gravel, and clay d
st reaks | 4 342 gravel stringers and . ‘ o
i i boulders 10 a2
Shale, blue 3 347 Sand and 1 A 86
Clay, sand, and gravel 3 350 anc and grave
iy d, {1 g ol - Gravel ‘and sand %trlngers 24 110
Sand, gravel, and clay ‘Clay, sandy 1o 120
streaks : 3 353 . :
Clay. sand 7 360 Boulders, granitic 1 121
S dg,and' iavel 5 365 Gravel, cemented, with’ :
(Tgy g 3 368 scattered gran1t1c .
Sand, gravel, and clay, | | B b$31d6r9 d dv clav 16 137
broken 10 378 oulders and san y Lray,
o1 aand 9 287 with scattered sand and , N
Eazé, g:ZVZl and ¢lay gravel stringers ‘ 51 188
streaks 10 397
Clay 2 399
"Clay and sandy clay 3 402
Sand, gravel, and clay :
streaks 5 407
Clay 2 409
Sand, gravel, and clay 8 417
Clay and sandy ley 4 421
Sand and gravel 4 425
~ Clay, sandy, and blue shale 16 441




Table 22.--Well logs--Continued

99

Thick- . Thick- '
Material ' ness Depth Material ness Depth
‘ (feet) (feet) {feet) (feet)
9{18 Bcce (casecl to 302 ft; perforated 19/18- lbced--Continued.
from 254 to 302 £1). , Clay and shale, blue, with
TDPEDil and rock 6 6 b]_agk coarse gand
Sand and rock 13 19 water-bear1ng (depth to .
Boulders 6 25 water 27,2 ft) S 5 95
Sand, gravel, and boulders 2 27 Clay, yellow, and blue
Clay, brown 8 33 shale; water—bearing ‘
Clay, blue 20 55 (water level 19.3 ft) 17 112
Gumbo, blue, with gravel; Rock, hard, with fine sand;
water-bea.rlng 2 57 wa_ter—bearing (water ‘ )
Clay, brown 3 60 level 13.3 ft) 20 132
Clay, gray 10 0 D
Clay, sandy, brown 23 93 19/18-1bdac (Cased to 150 ft; perforated
Clay, blue, with gravel; from 90 to 150 ft) '
water-bearing 32 - 125 ‘ . .
Clay and gravel, hard, with 5095011! é"amy , 5l o
some organic material 75 200 ‘ecomposed granlte _ 2
Clay and gravel, hard 25 295 DEC?mpDSE .granlte with a )
Clay, brown, with organic . little silt ‘ 6 12
Y ’ 24 . }
. ' ' Boulders and coarse sand 6 18
material 20 245
‘Clay, sandy, gray 5 250 Loarie sand wi.th & l;ttle é 20
Clay, brown, with organic - SldE * 3 : 23
material; water-bearing ‘ Soulders _
below 260 ft 20 270 Sand, fine to coarse, with a
Clav. sand ra llttle silt and angular :
¥ Y, BTay,
water-bearing 29 299 gravel 1 24
Limestone(?), gray Boulders and coarse sand 5 . 29
! ? Sand, coarse, and rounded
water-bearing 3 302 27 '
gravel 4 33
 19/18-lhccd (cased to 108 ft; perforatea -ond, fine to coarse, and
from 102 to 106 ft) t?unded gravel, with a )
. . : , little silt ‘ 9 42
Soil, sticky, black 15 15 Sand, coarse, with rounded
-Clay, hard, sticky, vellow 15 30 gravel and a few cobbles 4 46
Clay, blue, water-bearing - Boulders, zmall . 3 49
below 35 ft (depth to Sand, fine to coarse, clean,
water 21.5 ft) 10 40 with gravel and a few o
Clay, hard, sticky. 6 46 cobbles 4 .53
Clay, blue and shalej hard 7 533 - Boulders, small 3 56
Clay, hard, StlckY: brownlsh ~ Sand, fine to coarse, with :
black 2 53 some silt and rounded
Clay and shale, blue, with gravel . 2 58
black, medlum Sand water- Sand, coarse with rounded
bearing .(depth to water : gravel - 5 63
21.5 ft) ‘ 10 65 Boulders : 3 66
Clay, hard, sticky, blue 20 85 Sand, fine to coarse, with
Clay, hard, sticky, vellow 5 90 a little silt 2 68
' (continued)



Table 22 --Well 1ogs—-Cont1nued

' - . -

o ' Thick*

Thick- ' ' T

Material ness Depth Material - ness  Depth
“ i (feet) _(feet) o _jjeet) ( feet)

19/18-16dac--Contirued (édsed to 530 £f; acreened

19/19-12bed’

at 13 intervals

" owner in 1951) o3

100

Boulderas RS ‘ 2 70 . 510" £t) bergen }33 and
Sand, fine to coarse, with - B . o
small gravel; possibly - . No record. ‘ 104 104 -
water—-bearing 3 73 Sand; fine gravel, and C _
Clay, black, with coarse ' . yellow, clay 16 120
gand and gravel ‘ 2 /5 Band, gravel, and few o
Clay, sandy, brown 3 78 boulders 18 138"
Clay, sandy, hard to soft, ‘ Boulders 10 148
possibly water—bearlng : - o Clay and boulders 14 162
in places . 42 © 120 © Gtavel and sand 16 178
Clay, hard, gray, very Clay, sandy 16 194 -
‘sticky. in places 25 - 145 Sand and gravel 10 - 204
Sand, black, cemented 5 150 ¢lay and gravel streaks 49 253
Gravel : 17 270
19/18- 19dbd = (depth of casing and Clay - g oo 5 275
perforations unknown; much” Gravel and sand . ' 7 282
of hole: reportadly uncased) Boulders ' 4 286
posoil and gravel - a Boulders, hard, and clay . 2953'
Gravel and yellow clay 8 . 10 streaks C 4 - -
Clay, sandy, yellow 25 33 Boulders, hard, and qlay 299
Shale, blue . 4 - 42 . Sand ,kEraVE]. 3 and f.'.].a);r. 10 309‘
Shale, broken, water-bearing. : broken . -
_ Clay and boulders 8" 317
at 324 ft 282 . 324 :
. . a1 Sand and gravel 11 328
Coal and shale 11 335 ] : : ‘
= P Clay- and boulders 2 330
Shale, blue | ‘ 23 358 AV An : L6 206
Sand, water-bearing. S 364 - P8nc and grave ‘ : C Gia.
- : Clay and boulders 2 348
Shale, blue . 11 ) 375 Sand 1 d l& ‘
Sand and shells 25 400 N9y E;ave » and clay s 3sy
Shale, blue 17 £17 $treaks ;
- Gravel, sandy 22 375
Sand and shells 5 422 . .
x Clay and boulders 3 . 378
Shale, blue ‘ 3 425
. ‘ Sand and gravel 24 402
Sand and shells 3 430 ‘ :
. * Clay and boulders | : 2 404
Coal 3 433 -
: Clay, sandy, and boulders 11 415
Shale, hrown . 2 435
. . Sand and little gravel 23 438
ySand and blue shale 10 445 - - !
. , s . R Clay, sandy, and boulders 16 434
Sand with streaks of blue ‘ , : -
: . -3and and gravel ‘ 12 . 466
shale .and shells 16 461 : -
: ‘ : Clay, blue, sandy - . 2 468
Sand and shells ‘ 9 470 Sand a 1 25 493
Shells with thin streaks g Sa“d'ag ﬁzave .
of sand and blue shale 20 490 Sanl’ roken '6” 427
Shale, blue 10° 500 Shale . S 0
Gravel(?), water—bearing(*?) : q;a;el,‘saz ’ znddley ii 56‘
‘{this interval not reported Shale, san ?’_ ar - 12 263
by driller; information Sand, hard,;and gravel. . 375
apparently obtained from . .~ Shale, blue, sandy 8 283
503 - (continued)




19/19-24cha2  (cased to 1,006 ft;
petforated from 600 to

. 1,006 fr)
Clay and gravel 4 4.
Boulders and gravel 8- 22
" Sand 2 24
Boulders and gravel 86 110
Clay, brown, and boulders 12 122
- Clay, brown,‘and gravel .30 152
Sand 2 154
Sand ‘and gravel ' 16 170
Clay, green - 4 0 174
Clay, blue ' . C 71 245
Sand . ' 21 _ 266
Gravel, coarse, and clay 24 290
Clay, blue . v C332
Sand and clay ‘ ‘ 33 . 365
Clay, sandy . 25 -390
Gravel, coarse, water- s
bearing 13 403 -
Sand, gravel, and clay, .
bedded, water-bearing 167 . 570
Cobbles and clay. . - ..20 590,
Sand and clay (see note ' ‘
below log) : - 10 600
Sand and gravel 26 628
Clay, sand, and gravel: ‘
bedded - | 45 671
- Clay, blue 135 806
5and, gravel, and clay; ‘ -
bedded ° 22 828
Clay and gravel 68 896
Sand, gravel, and clay 24 920
Clay and boulders , 64 984
Clay, Plue . 22 1,006

Principal water—bearing zZone reportedly

Table 22.—Well logs--Continued
| " Thick= o Thick-
Material ness Depth Material ness  Depth
. ‘ S (feet) (feet) (feer) (feet)
19{13—12bcﬁf—00nt1nugd'~ ‘ 19/19»24ccc {cased to S9'ft, perfdrafed
Sand and shale breaks 34 617 ~". interval uncertain, but may coincide
Boulders - 1 618 .with principal waterﬂbearlng zone,
Sand and.gravel, hard, “ , ‘  70-89 £t)

© cemented 8 626 No information (old.hand-ﬂ ) ‘

“.Rock ‘ 1 627 dug well) 29 29
S8and and clay, broken 28 655 Clay, sandy ‘ 60 - 89
Clay, sandy 9 664 . . :
Sand and clay, broken 48 712 19/20-4dcb (cased to 662 ft, screened '
Sand and more clay 1 7220 intervals: 215-250, 330-350,

Clay, sandy, and sand 31 . 753 360-370, 382-402, 416-466,

535-590, and 625- 650 ft).

Surface soil = = .1 1
Sand, gravel, and bDulders 74 75
Clay, yellow . - B R /
Glay,-blue, -few boulders 17 - 93
‘Sand, gravel, and clay 19 112
Sand and pravel 7 119
Clay, blue ‘ 3 122
Sand, gravel, and clay breaksl2. 134
Clay, blue : ' 1 135
Sand, gravel and clay,
broken : - 3 140 -
Clay, blue : 6 146
Sand and gravel ‘ ' 9 155
Clay, blue, and bouylders 10 165
Clay, blue, sandy ' 10 175
Sand and gravel 14 © 1849
Sand, clay, and gravel ‘ 29 . 218
Sand, gravel, and few
boulders ' ' " 16 234
Sand, gravel, and clay
streaks’ . N 254
" 8and, clay, -and bouldars 16 270
Sand and gravel : 5 275
Sand, clay, and sand streaks 59 . 334
Sand and gravel .13 347
-Clay, sandy. . : 5 352
Clay, sandy, and sand 9 - 361
Sand and gravel 12 373
Clay, sandy : 9 382
. Sand and gravel 25 . 407
. Clay, blue : .2 409
Clay, sandy : 5 . 414
Sand and gravel 13 427
“Clay, blue B 2 429
‘ " " {continuad)

600—920 ft. o 101



Table 22.—Well logs—--Continued,

Ty

.Matérié;

]QfJD 4dcb“wC0ntinuEd

Clay, sandy .;;

Sand and gravel’

Clay, sandy

Sand, gravel, and clay,
broken ’

Clay, sandy °

Sand “and gravel

Clay and qandy clay

Sand, gt1vel :
broken -

Clay, blue

S5and and gravel

Clay, blue

Sand and gravel’

Clay,. sandy .

Sand and gravel

Clay, gray

Sand and gravel

Clay, gray

Cravel, sandy -

Clay, sandy :

Gravel, sandy, and few
clay streaks -

Clay, hard streaks

Sand, gravel, and clay,
broken

Clay -

Sand, gravel, and clay,
broken N

Clay, sandy, and clay

t

19/20- ﬁdcd

—_— -

518 ft)

Boulders and sand
sand and gravel”
Clay, sandy,

Sand and gravel
Clay

Sand and gravel
Clay, sandy.”
Sand ‘and gravel,

and elay,

(Lased to 530 fr;

102

[

Thick—- =% - ST Thick—
ness . Depth Material .~ .ness. Depth
{feet) (fEEt) ' o (feet) (feet)
v]9/20-hde——Lont1nued o .
3 432 Clay, sandy clay 16 206
27 459 Sand ind gravel 300 236
3 462 Clay, sandy 8 244
. ‘ Sand, gravel, and sand’ ‘
15 477 ' strédks ‘ 40 284
3 480 Clay 4 288
5 485 Sand’ and gravel 10 298
22 507 Shalg, blue .. 14 312
Sand,. gravel, and clay < 38 350
13 520 Shale), bdlue 6 356
13 . 533 Sand and gravel 34 390
1 546 Shale, blue 6 396
2 548 Sand, gravel, and clay 367 437
1d 558 Shale, blue 18 450
8 566, Sand and gravel 18’ 465
14 580.  Clay, =sandy - 6 474
i . 581 .Sand and gravel 10 . 48B4
12 593" Shaler, blue . 18 502
5 . 598  Sand,and gravel .16 518
4 602 Shale, blue o 16 . 5340
20 T an2 Sand and gravel . 28 562
- - Shale, blue . 32 594
38 660 . Sand. and gravel 16 610
7 . 667 Shale, blue . 8 618
. . Sand,- gravel, and blue shale 11 629
J13 . B8O 'Clay, sandy 4 633
2 ;'682z ’
- - 19/20 Bacc (cased to 41 ft, perforated
5 ' 687.4 from 24 to 38 ft)
3 ‘692 'Soil,’yellow, with fine to -
chgeded' coarse bla;k‘sand; pebbles,
and rocks; water-bearing :
(water level, 2 ft) 10 10
: " Spil, with fine black sand .
33 53 ' and some gravel, rocks,
41 94 - and boulders; less water 5 15
" 22 - 116 - ‘Seil, fine black sand, and
24 140 ‘rocks ) 4 19
8 - 148 Sand, black, fine to coarse,
24 172-°  anpd soil; water—-bearing
10 . 182" - (wdfer level, 14% ft) 2 21
8 190 “sand, black, fine to’ coarse,
' gravel, rocks, and soil;
a’litfle water "3 24

(continued)

-h. i .




Table 22.--Well logs--Continued

176-260 ft) 480-570, 595-610, and 625-665 ft)
Gravel and sand 63 63 Topsoil, sand, gravel, and . '
Sand, big gravel, few ‘ ~ boulders: - 136
clay streaks 18" . 81 -Clay, sandy, and gravel . 7
Gravel, big, and clay 5 86  Boulders, clay, and sand 22
Sand, pig gravel, few ' Clay and boulders 13
clay streaks 23 109 Boulders, sand, and gravel. --17.
Clay 3 112  (Clay-and boulders ‘ 10
Sand, big gravel, and Boulders, sand, and gravel 28
clay streaks ‘ 14 . 126  BRoulders and gravel 5
Clay ' 3 129 Clay and boulders 12
Sand, gravel, few clay C " 8and, gravel, and boulders 42
streaks 39 168 Clay and sandy clay 38
Clay o 6 174  %and, broken - 28
Sand, big gravel, few - ' Clay and sand streaks 15
clay streaks 48 ‘ 222 Clay, hard, and sandy clay 38
Clay 1 .223  5and, hard .- 32
Sand, gravel, few clay B Shale . o -2
streaks 17 240  Shale and sandy shale 37
Clay 2 242  Sand and gravel - 18,
Sand and gravel 20 262 ° Shale, sandy - S 18
Clay and sandy .clay 9 271  Sand and gravel 10
Sand and gravel 13 284 Shale, sandy 3
o ‘ o S8and and gravel 21
19/20-13add (cased to 93 ft; perforated Shale, sandy 18
from 72 to 92 fr) _ Shale o _ : 22
s ' ; : Sand and gravel 16
TOPSOII ? , 2 Shale, sandy, and shale 17
Rock, hard - 8 1 ‘ .
: , : : Sand, gravel, and hard
Clay, brown .13 23 : = . :
Sandstone and silt, gray; ' streaks ' o 13
water-bearing ' 7 30 Shal? ' L 3
Silt, gray 7 37 Saad ' L 3
T " Shale : o 5
Sand and gravel - = 13

19/20-8ddb "(cased'to 270 fr; perforated
intervals: 110-126, 130-170, and

: : " Thicks o Thick-
Material . ness Depth Material ness  Depth
R (feet) (feet) ' {faet) (feet)
19/20-8acc-~Continued 19/20—13édd—&00nfihued
Sand, black, fine to Rock, conglomerarie, with
coarse, gravel, rocks, - traces of organic :
and s0il; *havrd; a material in bottom 10 ft .18 - 55 .
lirtle water from - - B1ile, gray h _ s 59 .
32 to 39 fr 15 39 .Sand, gray S 72
Sand, black, coarze, : " Sand and gravel; water—. S
and coarse gravel bearing - 14 . 86
with Tocks and soilj; Rock, szoft, conglomeratic, .
hard; a little water % water-bearing - & 91
(water level, 2% ft) 4 43 Rock, hard 2

93

19/20-18dbd (cased to 685 fr; screened
~° intervals: 330-355, 405-445,

Shale ‘ o - 17
103 '

136
143
165
178
195
205
233
238 .
250
292
330
358
373
L4111
443
445
482
500 .
518
528
531
‘552
570
592
- 608
625

640
8645

© 650

655

668
683



Table 22.—-Wellwlogs“+CQntinped-

. Thick- . iif Thick-
Materfal - NESS. Depth -+ . Material - ness . Depth
: (feet) - (feet} - .~ L (feet) (feet)

19/20-21bchb (cased to. 346 ft; screenad  19/20-30dab=-Continued -
intervals: 174198, 210-270, and : 98

_ e Boulders "and clay -8 _
311-355 fe)y o . Clay, blue, few boulders . 5 103
 No record o . .77 . 77 Sand, fine gravel 4 107
Gravel and sand 6 83 (lay, blue, streaks of sand
~ Sand, gravel, and boulders 4 ' 8? . and gravel . S 6 = 113,
Boulders : 1 . 88 Sand, gravel, few clay -. . :
Sand, gravel, and boulders 30 . 118 ‘streaks , 17 130
Clay ' . ... 4 . 122, Clay, sandy, and clay - 11 .141,
Sand, gravel, and boulders 32 154 Sand, gravel, and clay
Clay, sandy clay, and . streaks 4 145
bouldars 21 175 Clay, sandy _ 3 148
Sand .and gravel 21 196 - Sand, gravel, few.boulders. 22 170
Clay, blue. 1277 . 208 “Clay co 3 173
8and and gravel 10 218 Sand,; gravel, and clay 5 178
Clay, sandy 4 222 Clay, streaks of gravel - 7 185
Sand and gravel 31 253 - Sand, gravel 5 190
Clay; sandy ' 4 257  Clay, sandy, streaks of clay 13 203 _
Sand and gravel 13 270 -Sand, gravel, and clay—— - .
Clay, sandy 3 ~276 7 broken ' - 22 225
Boulders _ 4 280 Clay, sandy R -3 1231
Clay and boulders -3 284 Sang, gravel, and clay e
Clay, sandy’ 5 288, - stieaks ‘ 23 254
Clay, blue 8 296 - Clay, sandy 18 272
Sand and graval C 2 208 Sand, gravel, and clay
Clay, sandy’ 3 301 - breaks 10 282
Sand and gravel 5 306 - Gravel, large i 3 285
Clay, sandy 4 ' 3100  (lay and -boulders - 2. 287
Sand, gravel, few hard. : . *§and, gravel 4 291
streaks 10 320 Clay, sandy, and sand
Clay, sandy’ . 3 323 streaks S 302
Sand and graveL ‘ 15 - 338 Sand and gravel 8 310
Clay - o 12 350  §apd, gravel, -and clay— :
o ' ‘ bioken 5 315
.19/20+30dab (cased to 826 f€5 screened - Clay, sandy 9. 324
~at 10 intervals between 149 and  "Sand, gravel 5 329
- BOY ft) - _ k Clay, sandy . 5 334
Surface soil ' .3 3 Sand, gravgl, and élay L ‘
PR ‘ : : streaks , 43 377
Sand; fine gravel 3 10 13. e .
. 3. : : : Clay, sandy', and sand -
Clay, sandy -clay 9 22 . , : .
i ha streaks 22 399
Sand and gravel .. B 28 . :
Gravel and clay streaks ' ' Sand and pravel 17 416
' aid C1ay Stroaks. - - 8and and clay—broken 11 427
large , .9 37, “Clay sandy 7 434
gii§, sandy - c¢lay ‘13 ég Sapd and ciay+—hrokeg _ ' 23 457
Loy v ‘ {l1ay, blue 7 4b4
Clay; sandy clay 9 39 : :
. : +~7 " . Band and gravel ‘ .9 473
Sand, gravel, ¢lay streaks 11 70 : i
‘ . (continued)
Sand, gravel, and boulders 20 S -1 |

1-04



-Table 22, ell logs——Cnntinued

T Thick- .. Thick- ‘
Material ness Depth . - Material ness.  Depth
o (feat) (feet) : . : (feet) (fEEt)

19/20-30dab-—Continued

20!19—?3cack (éased to 85 ft; perforated

Llay ‘ S © 2 436-"Rg¢k,‘brown"- CT T 43 0 45
Sand, gravel, and Llay o Basalt o o 5. . 50
streaks - 26 - 312  (lay, yellow ' oo 10 - -60
Sand and Elay—‘bIOkEﬂ , - 16 3528  Bagalt, black, water- I ‘
Sand, gravel, and few o : bearing below 75 ft o257 85
clay streaks 19~ 547 ‘
Clay, sandy 13~ 5360 2p/19-27bac (caaed to 200 ft; perforated
Sand, gravel, and' clay _ ‘ - ““‘“"f}gﬁ 154 to 194 ft)
streaks 14 574 . L o
Clay’ 2 576 Clay, brown 20 . 120
Sand and clayn—broken 29 . 605 Clay, ‘browr, - and weathered_ oo o
Clay .3 2608 rock ' S 139 DI
Sand . and clay——broken 17 - . -625 Rock, hard, broken, water—. S
Clay, sandy 69 694  bearing below 165 ft 26 185
Sand and.gravel 28" 722 Rock, broken, weathered,
Clay, sandy . -9 731 water—bearing . 16 201
Sand and clay—broken 13 744  Clay, sticky, blue 1 208
Sand and gravel 7 751 Rock, hard : 5: .213
Clay v 3 ‘754  Shale, blue 1 214
Sand—gravel 15 769 :
Clay 2 771 L/ZZH_}_B_QC_L (cased to 141 frj perforated
Sand, gravel 12 783 from 100 to 141 ft)- ‘
Sand, gravel, few clay e Sand : 3 3
atreaks 24 807 Gravel and boulders . 80 83
5hale, tough 7 8l4  (lay 6 89
Sand 2 - 816 gGravel and boulders; water—
‘ ' -~ hbearing ‘ 39 128
197/21-9dad (cased to 330 ft; perforated (pavel and clay -5 133
i from-285 to 330 ft) - Gravel and boulders; Water—?l
Clay, soft, tale-like 125 °© 125 bearing* .8 141
Boulders, hard, green 75 200 - o ' ’
Cl:ﬁy, s'nft, talc-like 75 : 2?5 20/22-33bab (cased to 133 ft; perforated
Volcanic rock, water— N o - and ﬂcreened from 26 to' 133 ft)
‘bearing . 55 330 5011’ sandy 15 15
o L L . Gravel ‘ 30 45
19/21-10adc (cased to 125 ft; perforated grazyel and. buulders A .93
from 105 to 125 fr) - . Clay, brown, sandy 11 104
Topsoil - 2 .. 2 Gravel . _ ' 29 133
Hardpan 7 . g Clay, brown, sandy o L2 135
Gravel and. boulders 63 - 72, ‘ ‘ :
Rock’ 24 .- 96
Sand, water—bearing 1 97
Roeck 19 116
Sand, water—-bearing* 9 125

105



Table 22.--Well logs—Continued

Thick-

20/23-19ca  (cased to 47 £
from 42 to 47 )

"Topszoil, sandy, and
boulders
Sand and boulders,
water—-bearing
Clay, sandy .
Sand, water-bearing*
Clay, sandy

20/23-21daa (cased to 44

Topsoil, sandy
Clay, sandy, hard -
Clay and rock ‘
‘Rock, broken, water-
bearing .
Volcanilec rock, hard,
brown o
Voleanic rock, red
Voleanic rock, hard,
brown, water-bearing

20/24-11bbd (cased to 250
perforated from 150

Sand 7

Sand, fine, and light
brown clay

Clay, sandy, light blue

150

t; perforated water)
Sand . 6 6
.- SBandstone _ - 30 36
g 8 Sand, gravel, and boulders 29 65
: Basalt 130 195
13 - 21 ’
23 44 20/24-24bbb2  (cased to 199 ft:
3 47 perforated from 76 to 196 ft)
3 50 5011 2 2
£t) Sand and gravel - 8 10
Clay 31 . 41
3 5 Gravel 4 45
.19 24 Clay o 11 56 .
14 38 Gravel, rock, and clay 27 83
Gravel, water—bearing 21 104
4 42 . Clay, sandy 2. 106
Gravel, coarse, water—
13 55 bearing 6 112
1 56 Clay 3 115
: - Gravel and rock; water-
20 76 ‘bearing" ' ' 9 124
| © Clay 41 165
ft; Gravel and clay; water-—
to' 250 ft) bearing 9 174
40 40 Clay, brown _ 10 184
Gravel, water-bearing* 13 197
20 60 Clay 2 199
15 75

106

: . Thick=-
Material ness Depth Material ness | Depth
(feet) (feet) ' (feer) (feet)
20/22- -35aba (cased to 150 ft; 20/24=11bbd-~Continued _
perforated from 64 to 150 ft) Sand and pea gravel 15 90
Dirt and large +boulders 28 28 Clay, blue, with streaks ’
Hardpan 18 46  of fine sand 15 165
'~ Gravel and clay, water-—  Clay, blue 35 140
bearing b 52 5and, black, with pea
Clay, brown 30 82 gravel water—beerlng 20 160
Gravel and some clay, : Sand, hard, water-bearing 10 170
‘'water-bearing 14 96 Clay, hard, brown 15 185
Clay, brown 4 100  Sand, coarse, black, with
Gravel, water-bearing 4 104 streaks of clay; water—
Clay, brown 18 122 ‘bearing 35 220
Gravel, water-bearing 4 . 126 Llay, hard - S0 230
Clay, brown 9 135 Sand and graveél; water- ‘
Gravel, water-bearing 2 137 bearing 25 255
Hardpan 13-

20/24-18bca {(uncased; insufficient

u




220 to 240 ft)

gand! gravel, and boulders 30

Clay, pray ‘ - B6
Clay, green 4
Clay, saady, brown 15
Clay, yellow, water—
bearing* _ 4
Clay, brown, water~ '
bearing* 16
Clay, gray 33
Clay, pray, and loose ‘
rock 30
Clay, sandy, brnwn water—
bearing ' - 15
Hardpan, sandy, water— ‘
bearing ' 13
Clay, brown =~ = 12

21/23-13dee  {cased to 85 ft;

perforated from 50 to 85
Clay 44
Rock and clay 4
Gravel, water-bearing" a7

£6)

30
116
120
135

‘139

155

188
218
233

246

258 .

44

48

85

Table 22.-Well logs—Continued
Thick- | R Thick—
raterial neas Depth Material ness . Depth
' {(feaer) (feer) (feet) (feat)
20/25-7odd" (original hole cased to 21/24=1baac
: 83 ft; perforated from 68 to-
75 fr. Well later deepened to gzzi gray ;3_" ig
‘ , &
about 206 £¢) | Rock with a little clay 34 76
Topsoil and sand 6 6 Lava 19 95
Sand, loose 20 26 Lava, red 18 | 113
Clay, brown 42 ‘68 Rock, hard, gray o2 115
Sand, loose, water-bearing 10 78 Rock, hard, brown ‘16 131
Clay,” brown - : 5 83 Llava, red 15 146
Ho record ' o - 123 206 Lava, hard, blue 15 161
‘ Rock, hard, gray, with
20/25 18ccc?  (log approximate, from . =ome red rock below o
owner 's memory) 190 fr 49 210
Lava, red, medium-hard 15 225
glay 1 % 28 23 Lava, red, hard ‘ 7 232
ravel, vater Earl“& Lava,. red and black;
{good quality) . 12 40 b ing bel
Clay 1082 148+ . water—bearing below
G 1 beari - T 300 £2(7) 76 308
rave ; wa:iit ?ar ng 1 160+ Lava, hard, red, porous,
Clépﬂﬂ qu ¥ AO+ 200: water bearing . 30 338
Y. ‘ ) ] S YT Rock, hardr black, ' ' - _
. —be:
20/25-25adb  (cased to 258 Et; vater—bearing 6. 3
perforated from 130 to 150 ft and 21/24-33dcb  (cased to 465 ft,

perforated in 8 places between

240 and 455 ft)

S5and, loose
Gravel, silc, and sand
Sand, medium, and small
gravel
- 5and and gravel
Sand with gravel stringers

Sand and gravel with gray

clay stringers
Gravel, medium, with
silty sand stringers
Sand with tight gravel
stringers
Gravel, tight and hard
' Sand with stringers of
tight gravel and gray
clay
Clay, sandy, gray
Clay, gray
Sand medium, and gravel
.Clay, blue

107

3 3
7 10
13 23
22 45
35 80
12 g7
9 101
1. 112
25 137

11 148°
7 155
3 158
-8 166
13 179

(cuntinued).



Table 22.--Well. logs——Continued

Thick— | T Thick-

Material ness ' Depth " Material ness . Depth
T {(feet). (feer) : < (feet) (feet)
21/24-33dcb--Continued ' ' 22/23-27dca (cased to 162 ft;’
Gravel, medidm to large, - | : perforated from 120 to 162 ft)
with hard streaks; ' ‘ ' (Clay, sandy, and rock
water-bearing from ’ - fragments 7 7
230 to 270 ft 91 270" Rock, decomposed, gray- - 33 40
Sand and gravel with hard ' Rock, red 57 97
streaks; water-bearing Rock, red-brown, with , T
from 270 to 295 and some clay 51 148
from 305 to 315 fr 47 317 Gravel and sand} water— )
Sand and gravel with . bearing 10 158
brown clay stringers ‘ o Clay and gravel = | 4 la2
and hard streaks 10 327 'f o ‘ ;
Sand ‘and gravel, cemented, . , 22/&4 ~13ac (cased to 315 fr;
very hard 18 45 perforared from: 250 to 310 ft)
Clay dy, brown ' 11 - 356
AT © Bouldéers, large, and clay 215 215
and, medium, gray; c1 d 45 260
watex-bearing ‘ 9 365 AY, sandy
. : «-  Glay and gravel . 27 287 .
Sand and gravel, cemented, ) . Rock _ p 10 297" o
hard; water-bearing Y A ¥ Rock’ cre:asse d P -
Fla&f brown, sticky ‘ 3 375 G;raywiEJavugS’ ang so t 13 110
s tigh ' - - '
and’ and gravel, ght, Rock, hard , | ) 5 315 B

watér- bearing from 375 :

to 380 ft ‘ ‘ 10 385
Clay stringers, brown, '

water-bearing from 390

23/21-15bce  (cased to 191 £t)

to 395, 400 to 403, ) Fill, sandy 207 20
410 ro 420, and 430 to Decomposed granite(?) 25 45
455 fr - -85 470 Andesite, black, water—.
' S bearing, ' ‘ 20 65
22/23-1ddb (cased to 85 fr; perforated Sand, brown . 4D, 105 .
from 75 to 85 ftr; open—end) Rock, broken, water-bearing 15 120 |
) : L - Rock, volcanic, gray, '
idné and houlders - 12 ;2 ‘ wateruheariﬂg*g Y, 67 187
ock ‘ 2 14 -
Sand ot 4 18 - Rock,.broken k 8 195
Sand and gravel 12 30 Andeaxte, gray ‘ 113 . 308
Hardpan, brown ' 10 . 40 o : :
Gravgl and boulders 5 45 gg[gg_;gggg (uncased)
Hardpan, brown' 5 50 ' clay and large buulderq, : s
Sand, gravel, and boulders; ‘ yellow, hard 10 C10
water—bearing .1l - 6l 7 Roulders and clay, yellow, .
Hardpan, brown 9 70 medium .26 36 ”
Sand . and gravel; water— . . Gravel and Llay, yellow ' >
bearlng* : 25 95 _ small amount of water . o .
. at 51 ft -2l 57
Gravel and clay, green. i3 75
. Gravel and clay, green, soft. 21 96

Rock, black, hard .= =~ 9 105
108 |



Table 22 ell lDES#—Contlnued

- Thick— IR o "~ Thick~
Material ness Depth Material ness Depth
L (feet) (feet) - ) (feer) (feet)
23/23-23bcb  (cased to 136 fr; o 3[23—26ddc (cased to 170 fr; ‘
perforated from 126 to 136 ft) perforated from 52 to 91 it and .
Sand and clay g 8 from 160 to 170 fr)
Sand : - b4 12 Clay, -sandy o 6 6
Sand, volcanic; water- _ Sand, fine : Y . T 12
bearing 15 31 Gravel, coarse S 24 36
Mud, black, and decayed .Clay, black : 15 o5l
vegetation ‘ 10 4}  Clay, gray, with sand
Sand, black, wvoleanic, . Seams : - &
and decayed vegetation; - Gravel with Lhin clay
water-bearing, but of ‘ ‘ ' seams; warer-bearing* 38 91
poor quality , 49 90  cCiay, sandy - ' 23 114
Clay, brown 10 100 Sand, fine o - 46 160
Sand, black; waterwhearing, S8and, coarse; water-— v '
but of poor qualiry 10 110 bearing : ‘ . 10 ¢ 170
Hardpan, brown ' 10 120 . R ' .
Sand and gravel; water- ' ' 24/21 15aca (cased to 212 ft;
bearing* 20 140 perforated from 160 to 210 ft)
: " —_— .
Bedrack(?) . , ‘ 140+, Sand and clay 46 46
23/23-25cba (cased to 287 ft; S hater-bearing at 53 £ - 7 53
perforated from Zhﬂ‘to 275 ft) Sand and brown clay . 20 73
Mud and gravel . 24 24 Clay and rock 85 158
Sand , 10 34 Sand and blue mud 15 173
Sand, muddy , 11 45  Clay, blue, and large
Clay, black, water-bearing 15 - 60 gravel; water-bearing 49 222.
Sand . 20 80 a :
Clay, gray . ' 10 90 24/21-15cad (cased to 420 ft; perforated
Sand, coarse, water— from 70 to 100 ft and from 150° ta
bearing 10 -100 390 ft)
glay and coarse sand . 33 135 Sand and gravel 1
and 3 140
Clay and gravel - 20 160 ?lay’ sandy, light . >0 o1
Sand 10 170 Clay, blue, and boulders 105 156
. Roek, volcanic, red ‘ '
Clay and sand 20 - 190 ’ » TS
Sand . 35 225 breoken ‘ : : .10 166
Clay, green and gray 6 231 Clay, :Ed’ buplders, and
some gravel 44 - 210
Pea-gravel 7 238 cla ravell and . :
Clay and gravel S 2 240 - -2Ys & s . o8 238
Sand, blaek, water-bearing*- 2 242 boulders ‘ 28 . . 23
) Clay, gravelly, brown,

Gravel, coarse, ‘.water-— -

bearing* .~ 41 .. 253  and boulders © %0 . 328
Pea-gravel, water—-bearing*. 12° . 265 Rock, green, soft . .30 358
‘ : : . Ro¢k, green, soft, with .

Gravel, coarse, water— ' :

bearing * 15 280 traces of clay _ - 62 | 420

_Mud and sand 7 287

109



Table 22 HHWell logﬁ—-Continued

) P L.
_ ¥ Thick— ‘ o . Thick-
Haterial . ness Depth Material ness  Depth
: (feet)‘ (feet) : ‘

24/22 slccc (cased to 226 ft;

perforated from 76 to 226 ft)

sand, gray, soft
Hardpan

Sand, loose, brown, soft
Clay and gravel, bhlue,

with streaks of sand in

lower 14 ft 78
Bedrock, Bray, hard 134

24[23 —25cca (cased to 120 fr;

perforated from 40 to 120 ft)

Clay, sandy ) 8
Sand and gravel S |
Gravel and streaks of

sandy clay . 37
Gravel and cobbles, clean; :

water-bearing 41
Sand, gravel, and clay .

streaks . ‘ 17
Clay, dark brown 10

‘24 23-36cba (Qased tu 50 fty

perforated from 22 to 50 ft)

band and rocks ' 12
Gravel, cemented 10
Cravel, coarse, water-—

bearing* 32
Clay, blue ‘ 2 ..
Gravel, water-bearing -12
Clay, red = ' 2
Gravel, water-bearing 3

25/21~18baa (cased to 112 ft;.

perforated from 87 to 107 ft)

Sandy loam ' 16

Marsh mud, black, watery 33"

Gravel, coarse, sandy,
dark, water-bearing 63

1

) 3 .

Clay, sandy, soft /O
6

A

+92
226 .

g

- 15

32 .

z
T

jS

110
120

12
22

54
56
68
70.
73

“16 .
49’

112

110

(feet) (feet)

25/21-32aaa (uncased) S ‘ ‘ v
Boulders, sandy clay, and o

gravel; red : le68 - 168
Same, with some red clay 101 269

* Gravel, brown, with clay

and boulders : ' 39 308
Rock, volcanic, blue,

medium at top grading B ‘

to hard at bottnm o 89 397

ggigg_ggggg (cased to 204 ft)
Gravel : ' ' 38 " 38
Sand : ' 20 58 .
‘ Sand, black ‘andg mud 457 103“ .
Gravel - 32 135 .
Boulders and gravel E 10 145
Ssand 27 172
: @Gravel and boulders 15 187 .

Boulders . | ) 17 204

v

26/21-6ceb (cased to 2,017 fr)

Lakebed sedimentary deposits 350 . 350.
Volcanic rggks, varying from
highly altered rhyolitic
‘tuffs to andesite flows of
varying'purosity; well was
closed in for almost 1 year,
after which down-hole temper-
atures were about 117°C, and - .
flow was about 400 gpm 3,858 4,208

ke

: Rock_(probably voleanic),

cextremely-hard, with few

permeable zones, but one

zone of rather intense

hydrothermal alteration;

this interval was drilled

18 months after completion

of top 4,208 ft; maximum

‘bottom—hole temperature R
113°¢C, flow about 7 gpm 1,722 5,930

5T
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Teble 22.—-Well 1055——Cont1nued

Thiek_w

\ _ Thick-
Material ness’ Depth Material ness - Depth
{(feet) (feet) (feet). (feer)

27/20-28bbe (caszd te 135 ft,

perforated from 100 TOo 135 ft)

50

Clay, bentonitic . ‘ 50 )
Clay, light brown 55 105
Clay, blue \ 10 115
Sand and gravel, water- B
bearing _ 14 0 129
Clay, blue . ‘ b 135

27/21-16abd (cased to about 4é%s ft;
screened from about 42% to 444 ft)

Sand, medium-grained, with
shell=s 3

Sand with wet clay content
increasing te about

50 percent at 7 ft 4
Clay, brown and black,

mottled ' 3
Clay, greenish blaek P

Clay, black with greenish

cast, high water content 20
Same as about, but greener = 5
Same, but clay drier, more .

cohesive : 10

28/21~33ccd (cased to about 6C& ft;
" screened from about 58% to 60% ft)

Sand, medium-grained, with

fine sand and silt 3
Clay, light brown, damp .19
Same as above, but motrled

with dark green .5

- Clay, dark green, damp 25
5ame, but wetter 5

Clay, with medium sand
and silt; water-bearing
at about 60 fr .5

10

C 12

32
37

47

27

52
a7

62

28/24~7cab (cased to 152 °ft;

perforated from 141% to 152 ft}

‘Decomposed granite, soft 122 - 122
Sand, granitic, cemented, -

- hard ‘ B 130
Gravel and clay, cemented

hard 15 145
Gravel and sand; soft, .

water—bearing : S 7 152

28/24~ 24bb (cased to 286 ft,

. perforated from 212 to 286\ft)
Soil,

soft, gray : ' & 4

Sand and gravel, cemented, o
hard - 14 18
S8ilt, sandy, soft 22 40

S2nd and gravel; cemented,
hard; water—bearing :
below 275 ft 246 286

111



Table 23. —-Water-level mﬁésurements in obhservation wells

[Water lLVElE in feet below land-surface datum; highest and lowest levels
for long-term records are indicated by underllne and "H" or "L"]

16/19-10bbd ; (Washoe Valley)

' 19/19-24cec and 19/20783cc.

1-18-68 . 15,79
4- 8-69 . 6.01
3-10-70 5.8

- 72700 . 647

8[19w12db  (Truckee Meadows;

monthly measurements.- during.
period of record; well unused)

Year Low Daté High Date

1952 47.17L 4-23  39.66 10-22
1953 46.05 4-28 41,88 10-26
1954 47,89 4-29  42.25 11- 1
1955 47.92 4-79  18.87% 12--1

1956 . 19.49 4- 4 15.94 94H 10=-26
1957 20,24 3-26  16.37. 9-30
1958 20.41. 4-30  16.30 10-28
1959 20.48 3-25  16.87 10-29

1960 21.24 3-25 17.04. 9-30

1961 21,76  3-31° 18,98  7-20
1962 22,94 - 1-19 18.92 10- 1
1963 24,21 7-26 20,44  11- 6
1964 24.16  4-29 19.66  10-27

1965 23.43 4-29  19.95  10-28
1966 23.38 1-24  18.90 9-28
1.967 22,78 425 19,77 - 8~-29
1968 24,37 P -

Well destroyed in 1968.
*  Heavy pumping of adjacent well
apparently ceased in August 1955.

19/19-22¢da. (Truckee Meadows)

1-30-51 217.10H
2-11-58 223,18 -
8-15-58 224,25
4-15-59 224.78
8-25-59 225,38
3-29-60 225,57
3-15-61 225,54
2-28-63 226,03
- 3-24-64 227.14
10-20-64 227.8L
3- 4-65 226.8
3-24~66 226.4
3- 8~67 226.0

WEII?abandoned in 1968, ‘
' 112

See figure 2,

- 18/20=-11abc

5=-19-56
11-29-56
4-12-57
8- .9-57

. 12-13-57

4-14-58
8-14-58

12-30-58 .

4=14-59

B-26-59 -

" 3-28-60
8-25-60
3-15-61
10-11-61
3- 1-62
2-28-63
9-11-63
3-18-64
9-16-64
3- 4-65

- 9-30-65
- 3-24-66

9.28-66
3- §-67
3-18-68
4= 8-69

(Truckeé
Meadows)

{Truckee Meadows)

12,
12,
12,
10.
12.
11
Co9,
11,
12
9,

22
46
50
90
30

1

26
39

V43

02H.

13,
C11.
13,
10,
10,
.54
10.
13.
12,
13.
12.
13.
12.
13.
13.
13,

11

49
00
47
19
80

29
65
34
66
04
95L
67
8
9
&4

Well destroyed in 1969,
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Table 23.--Water-level mgﬁgyrements--Cmntinued

‘ 20/20-19ad (Sun Valley) ' Fernley Area 5
6- 7-49- 23.87 C - 20/25~180ccl 20/25-18cec?
9. 20-49 24 44 Date (28 ft deep) (155 ft deep)
2- 1-30 - a0 6-15-53  3.19 9.00
: 8-28-50 24,54 : Lo
B 9- 2-53 2.35. 3, 33H
_ 2.27-51 24,08 | 7 el
. . - 11-10-53 2,26 4,96,
B-27-51 - 24,50 T : ‘ ;
: 1- 4-54 . 3,85%- . . 8.43 .
3-21-52 23,56 o \
3- 3-54 4,48 10.63
6-24-52 22.97H
5- 5-54 4.25 11,41
9-19-52 23.29 Mk O
7- -8-54 2.17 . 5,33 .
9.23-53 23.77
. - ‘ 9- 3-54 2,03 - 3.37
9.28-54 24,39 : o
\ - _ 11-16-54 3,32 5,48
9-30-57 24.15 o _ :
: . 1-28-55 - 9,61
9-19-58 24,52 . ‘
- 3-~10-55 - 11.35
10- 5-59 25.13 :
7- 7-55 1, 96H 7.52
8-29-61 26,33 3-15-56  4.79 12,07
2-28-63  26.49

2-95-60 4,54 N

3-17-64 26.38 8 8-50 3.80 S
g'lijgg S gg'gg 2-20-70 - 5.53L 13,931
_ ' 7-14-70 4,40 12,83
9-30-65 - 28.30 . . e
3-24-66 28.52 - » . ‘
9-28-66 ,‘23.5 L 21/20-26dc ‘Spaq}sh Springs Valléy)
3- 867 29.2 ‘ 10- =57 64.5 '
_ 3-18-68 27.6 ' 7-28-66 63.01
(] 4~ B-69 27.5 3-19-68 . 63,0 -
| Well capped in 1969, . g:lgjgg gg'g
20/24-1lcce (Fernley Area) © 22/20-12dbd  (Warm Springs Valley)
o ‘ Field specific 1a.
o Water level conductance z:lg_gg ggfé
Date . \(fget)-‘ _ (micromhos) 3-10-70 ‘ 36-4
6~ 3-53  12.8 _— . 7-21-70 © 35,30
7- 7-53  11.16 700 S
7-30-53 8,40 520 ?521 9bda (Pyramid Lake Valley)
9- 2-53 = 8.42 490 , :
11-10-53  8.25 550 1T ot
1~ 4-54 13,38 350 82260 e 79
3- 3-54 15,50 340 e
5- 5-54 © 13.65. - : 10m94e70 6 92
7- 8-54 9,27 — \
9-.3-54 7.86H : —— |
11-16-54 581 - . Date _&j_l-lﬁabd 28/21- 13ced
'1-28-55 14,01 — ©7-28-67 . 16.63 - . 15.31
3-10-55 = 15,96 - 3-31-69°  17.18 15.64
7- 7-55  .12.30 R p— 8-22-69° - 17.00 . 16.08
3-15-56  17,29L J— S 1- 3-70 17,51 15.82

2-25-60 17.26 — 1o~2a-70 ©17.39 . 16131
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LIST OF: PREVIOUSLY: PUBLI-SHED:REPORTS: IN THIS SERIES
i (See fig. 1}
Report Report
no. Valley or arsa no. Valley or aresn
1 Newark (out of print) 29 @Grass (near Winnemucca)
2 Pine (out of print) 30 Monitor, Antelope, Kobeh, and
3 Long (out of print) ‘Btevens Basin {(out of prlnt)
4 Pine Forest (out of print) 31 Upper Reese .
5 Imlay area (out of print) 32, Lovelock
6 Diamond {out of print) 33 Spring (near E1y, out of print}
7 Desert (out of print} 34 Snake, Hamlin, .Antelope,
8 Independence Pleasant, .and Ferguson Desert
9 Gabbs (out of print) L (out of print)
10 Sarcobatus and Oasis {(out of print) 35 South Fork, Huntington, and
11 Hualapai Flat Dixie Creek-Tenmile Creek
12 Ralston and Stone Cabin {out of print) :
13 Cave ' , 36: Eldorado, Piute, and Colorado
14 Amargosa Desert, Mercury, Rock, River (out of print)
Fortymile Canyon, Crater Flat, 37 Grass (near Austin} and Carico
and Oasis ‘ . iLake (out of print)
15 Bage Hen, Guano, Swan Lake, 38 _-Hot Creek, Little Smoky, and
.- Massacre Lake, Long, Macy Flat, Little Fish Lake (ocut of
. Coleman, Mesquite, Warner, and print)
Surprise '39. Fagle (Ormsby County)
16 Dry Lake . and Del amar 40 Walker. Lake and Rawhide Flats
17 Duck Lake 41 Washoe
184 Garden and Coal 42 Steptoe -
12 Middle Reese and Antelope 43 Honey Lake, Warm Springs,
20 Rlack Rock Desert, Granite Newcomb Lake, Cold Spring.
Basin, High Rock Lake, Mud Dry, Lemmon, Red Rock, Spanish
: Meadow, and Summit Lake springs, Bedell Flat, Sun, and
2]l Pahranagat and Pahroc Antelope
22 Pueblo, Continental Lake, Virgin, 44 = Bmoke Creek Desert, San Emidio
" and Gridley Lake Desgert, Pilgrim Flat, Painters
23 Dixie, Stingaree, Fairview, Flat, Skedaddle Creek, Dry
Pleasant, Eastgate, Jersey, " (near Sand Pass}, and Sano
and Cowkick 45 Clayvton, Stonewall Flat, Alkali
24 TLake Spring, Qriental Wash, Lida,
25 Coyote Spring, Kane 8prings, and and Grapevine Canyon
Muddy River Springs 46 Mesguite, Ivanpah, Jean Lake,
26 Edwards Creek ‘and Hidden
27 Lower Meadow, Pattersgon, Spring 47 Thousand Springs and Grousge Creel
(near Panaca), Rose, Panaca, 48 Tittle Owyhee River, South Fork
B Eagle, Clover, and Dry Owyhee River, Independence,
- ‘ : Owyhee River, Bruneau River,
28 Emith Creek and Ione Jarbidge River, Salmon Falls

Oreek, and Googe Creek
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LIST.OF PREVIOUSLY PUBLTSHED REPORTS'INTHIS SERIES (CON'T)

(See fig. 1)

Report Report .
no, "Valley or area " no.  ° - ‘Valley or area
.1‘1-.' T
4% Butte ’
"50) Lewer Moapa, Black Mountains,

51

52

53
54

55

57

‘Virgin River, Tule Desert,rgnd”

Garnet, Hidden, California

Wash, Gold. Butte, and Greasewood

Escalante Degert s

Columbusg’ -Rhodes, Teels, Adobe,
Alkali, Garfield Flat, Huntoon,
Meono,” Mente Cristo, Queen, g
Soda Spring A o

Antelope, East Walker area

‘Cactus Flat, Gold Flat, Kawich,

Yucca Flat, Frenchman Flat,
Papooge Lake, Groom Lake; *
Tikapoo;' Three Lake, Indian
Springs, Las Vegas, Buckbdard
Mesa; Merciury, Rock, Jackass : :
Flat, Crater Flat - ' R !
Granite Springs, Kumiva, Fireball,
Bradys Hot Springs Area - :
Pilot Creek, Great S5alt Lake
Dezert, Antelope, Deep Creek;
and Tippett o '
Truckee River Basin, Wesgtern
Nevada :

e ' 118
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PLATE 1.—GENERALIZED HYDROGEOLOGIC MAP OF THE TRUCKEE RIVER BASIN AND FERNLEY AREA, WESTERN NEVADA





