a9 ' :
STATE OF NEVADA
DEPARTMENT OF CONSERVi@N AND NATUM RESOURC&*XV_”

'1-&1

Yiew of Washoe Valley looking northwest toward Slide Mountain.

WATER RESOURCES-RECONNAISSANCE SERIES
REPORT 41

WATER-RESOURCES APPRAISAL OF WASHOE VALLEY, NEVADA

PRGN RTY

,'B .4 f ™ f\ ',_*': gt 5. Eggang Rush —- -

1

Ts;

N N
PLEASEDO NOT ngp*oc\go;eﬁ,g,g,m,n,uls OFFICE

Geological Survey, U.S. Department of the Interior

My -
(2
1}

f;

APRIL 1967




WATER RESOURCES - RECONNAISSANCE SERIES

Report 41

WATER-RESCURCES APPRAISAL OF WASHOE VALLEY, NEVADA
B:’r

F. Hugene Rush

Prepared cooperatively by the

Geological Survey, U.3. Department of the Interice '

April

1567

s A =

o



.|'

- & o

e

CONTENTS

-
SUMMATY o o o o v o o« o o o 2 o o » o + o s

Intreoduction . o « & & ¢« ¢ v 4+ 4 4 o o+
Purpose and scope of the study . . . .
Location and general features. ., . . .

Hydroleogie environment. . . . . . . . . . .
Landforms. 5 o v ¢« « 4 v o 6« 4 o . .
Geolegic units and structural features
Historiecal sketch. . . . . « + . o + .
Climabte. © o ¢ v o v & o & o & o & o

Valley-fill reservoir o o o & o = v o = »
Extent and boundaries. . . . . .+ . . .

-

-

-

Transmissibility and storage coefficients.

Ground water in storage. . . . . . . .
surface water in storage . . ... + . .
Ground-water flow, . ... « + + o + « .
The equilibrium condition. . . +« . . .

. Inflow to the valley. . o « « « + u s o + &

Precipitation. - ¢ + « v v &« o« 4 « « .
Ground-water recharge. . . « « « « . .
Runcff, by D. 0. Moore and J. E. Parkes
Importation of water . . . . . . . . .
Underflow. . = = & « 4 & o o = o & o &

Qutflow from the vallsy . . . . + . « . . .
gurface water, . « « &« & v o v 4 4 . .
Evaporation from lakes. . . . . .
Qutflow from the valley . . . . .
Diversions for irrigation . . . .
Diversiona from lakes. . . .
Diversions from creeks . . .

Water export. . . « « + « + + « .
Oround water . « o « v & + « 4 v o v
Evapotranspiration. . . . . . . .
Irrigation by wells . . . ., . . .
Domestic and stock pumpage. . . .
SPTANES + 2 2 v = 4 4 e e w . e A
Subsurface outflow . . . . . « .

Water budget for the valley-fill reservoir.

Chemical quality of water . . . . C e e e

-

Page

-

LS BN

~G

et
e T N NG

=
)
'



4
"

¥ . -

T - .
‘. . -
.
.

T

TR N E E R -

System yield. . ¢ « « « v v 4 e 0w .

Future supply . - - . « + « + « « . . .
Streamflow - +» + v v & v v s 4 4
Pwnping from wells . . . . . « . .
The lakes: - - - o » + « =+ & &

Well records. « « + = v 4 4 = o+ 2 e .
Location numbering system. . . . .
Selected data. + v o v « v v o«

References cited. « o & v v & & ¢ & o« «

List of previously published reports in

. - P
. . - & s
r s x e s m
P
L
. B
N L
- . - . L] -
+ & w ¢ =

this series



*

1

Plate 1.

Figuore 1.

JLLUSTRATIGNS

Genaeraliged hydrogeologle mape « o « o « &« = <« + &
Map of Nevada showing area described in this report
and others in previous reports of the Water
Eesources - Reconnaissance series ., . . . . . . . .

Map showing depth to ground water . . . . . . . . .

Graph showing water-surface altitude and
volune of Washoe and Little Washoe Lakes. . . . . .

Genersliged water-lsvel map of the valley-fill
TESEPVOLY © 4 4 o & « s 2 5 & o o 4 4 o b v 8 & - s

Graph showling average monthly precipltation at
Marlette Lake, Carson City, and Virginia City . . .

Graph showing relation of altitude to precipitation
Iond status map 4 : & o + 4« « & 5 4 w o x s on o5 e e e
Ground-water hardness map « « o v o « « o o ¢ = = =

Map showing distribution of specifie ground water
conduelanre « « L v v v v s e e e e e e e s e w a

¥

e & © a

Folliows

Follows

Follows

Follows

Fellows
Follows
Follows

Follows

Follows

Page

Back of
Beport

2

10

=
[

-]
r\z

i
FE



- . -

J. |
-

.1

10.

il.

TABLES

Geclogic units in Washoe Valley. . « « v v o « &« » o

Length. of growing season between killing frosts. . .

Estimated average annual precipitation and potential
annual ground-water recharge . . .+ + « o ¢ o ¢ « « o

. Streamflow measurements, 196h. « o « o o o o « o+

Estimated. average annual runcff. . . « « o o « + +

Estimated average anmizl evapotranspiration of
ground waAter. + ¢ o 2+ « « 0 s 5 s e 8 s s s 8 w s e

Water budget for 1965 conditions . « « + v v « & o o
Field chemical analyses, in parts per millicn (upper
line)} and equivalents per million, (lower line) of

watar from selected SOUrCes. « 4+ o « o + « o ¢ 2 o @

Y, !
specfic conductance of selected surface-water
SAMPLES. & ¢ ¢ 4 4 v e e e ke e s s e e e e e e e

Data of selected wells . « & ¢ &« v v v ¢ & &« ¢ o = a

Drillers' logs of seleched wells . . . + & 5 « + & &

Page
. 5
s 3
. 14
. lo
. 17
o 20
.20

. 25
.26
. 31
. 35



WATER-RESOURCES APPRAISAL OF WASHOE VALLEY, MNEVADA

by F. Eugene Rush

SUMMARY

Washoe Valley is an 84~square mile basin in western Nevada betwesen Renc and
Careon City. About 270,000 acre-feet of ground water is stored in the upper 100
feet of saturated valley £ill. OCn the average, an additional 20,000 acre-feet of
water is stored in Washoe and Litile Washoe Lakes, which cover much of the valliey
floor, The total estimated average anmual inflew to the basin is 33,000 acre-feet,
of which 23,000 acre-feet is by runoff, principally from the high-precipitation
areag of the Carscn Range of the Sierra Nevada, The other soureces of inflow are
precipitation directly on the lake areas, surface-water importation to the basin,
and subsurface inflow acroszs the consolidated rock-valley<=fill contact.

The estimated average anmial outflow from the bkasin is 31,000 acre-feet.
The evaporation from Washece and Little Washoe Lakes is estimated to account for
about 14,000 acre-feet of this total. Irrigation from surface-water sources con-
sumes nzarly 6,000 acre~fest per year and ground-water losses by phreatophytes are
nearly 9,000 acre~feet per year. About 400 acre-feet of surfaca waler was exported
in 1965 for use in public-supply systems at Virginia Gity and Carson City. The
estimated net pumpage from irrigation, stock, and domestic wells was 1,000 acre-feet
in that year. Field analyses of water samples indicate that the water in the valley
je penerally suiteble for irrigation, domestic, amld stock uses. CGround water is
hard on the east side of the valley and for the moat part soft to moderately hzrd on
the west side.

The yield of the gystem is estimated to range between 15,000 and 25,000 acre-
feel per year, depending on how the water rescurces are developed. Although the
ccenony of the valley is prineipally ranching, residential development is increasing
rapidly as the general population of the Reno-Carson City rogion grows. Therefore,
it is important that sclentific water management be practiced; because there is a
strong interrelation between surface and ground water of the vallsy, the development
ol either will strongly affeect the other.
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INTRODUCTION

Purpose and Scope of the Study

Ground-water development in Nevada has shown a substantial increass in recent
years. Part of this increase is due to the effort to bring new land into culti-
vation and part to an increase in population. The incressing interest in ground-
water development has created s substantial demand for information on ground-water
resources throughout the State. Recognizing this need, the State Legislature en-
acted special legislation (Chap. 181, Stats, 1960).for beginning a series of recon-
naissance‘é;‘dies of . the ground-water resources of Nevada. OSubseguently, the studies
were broadened to include pertinent streamflow and water-quality data. These studies
are being mads by the U. 5. Geological Survey in cooperation with. the Nevada Depart-
ment. of Conservation and Natural Resources. This is the forty-rirst report prepared
as part of the reconnaissance series (fig 1).

Objectives of this report are to (1) appraise the source, occurrence, movement,
storage, and chemical quality of water in the area, {2) estimate average annual re-
charge to and discharge from the ground-water reservoir, (3) provide a preliminary
estimate of the system yield, and (4) evaluate present and potential water development
in the area. The system yileld of the valley was. determined for the pressnt conditions
of development..

Field work for this study regquired about 10 man-days in the fall of 1965 and the
spring of 1966.
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Location and General Features

Washoe Valley is in western Nevada (fig. 1), betwsen the adjacent communities
of Heno and Carson Gity, and 1s a small, well watered area. The large runofl from
the Sierra Nevada is carried by several creeks which extend from the mountains and
flow across the flat valley f{loor. Some runoff l1s diverted -and utilized for irri-
gation of ¢ropland, the remsinder flows to Washoe and Little Washoe Lakes, which
cooupy much of the valley floor. During high lake stages, water from the lakes
drains northward from the valley in Steamboat Creek through a narrow canyon cut
deeply into consolidated rocks. Steamboat Creek dischargss into the Truckee River
east of Renmo {fig. 1).

Cther principal streams in the area are Ophir and Franktown Creeks. Smeller
streamz inglude Winters, Musgrove, and Big Canyon Creeks. :

The basin ig roughly trianguiar (pl. 1) and occupies 84 sguare miles. Principal
sccess is by U, S. Highway 395, which extends through the valley and connects Reno,
14 miles north, and Carson City 4 miles south. State Highway 27 extends westward
frowm U. 5. Highway 395, crossing the Carson Hange of the Sierra Nevada in the north-
west corner of the basin, to the Lake Tahoe basin at Incline Village (not shown on
pl. 1). A paved road extends along the east side.of the valley and provides access
to the growing residential area of New Washoe City, northeast of Washoe Lake.

The sconomy of the valley is basicsally ranching with much of the valley {loor
not cecupied by lake used for hay and pasture, but residential development ia ex=-
panding in three major aveas: at the northern end of the valley (Washoe City),
northeast of Washoe Lake (HNew Washoe City), and at the southern end of the valley near
Lakeview Summit. The estimated population in 1966 was about 1,000,



.
.1

__J

‘
; -

b,

LA
3

-
“=h
s

—
-]

‘-

‘.'.y

<

1§ - —
! - .-‘
- )

5

o

HYDROLOGIC ENVIRONMENT

Landforms

Washoe Valley is a structural depression along the western margin of the Great
Basin section of the Basin and Range physiographic province (Fennemsn, 1931}, The
valley is bounded by two mountaln ranges, the tree-covered Carson Hange of the
Sierra Nevada on the west and the sage—covered Virginia Hange on the east. Within
the drainage area the Carson Hange crests at an altitude of about 9,000 feet; the
Virginia Range generally reaches an altitude of from 6,000 te 7,500 feet. Low spurs
Irom the two ranges join at Lakeview Summit but at the north end of the valley,
Steambogt Creek separates the two ranges. The altitude of Lakeview Summit is 5,163
feet and that of Washoe Hill, about 3/4 of a mile east of Steamboat Creek, is about
5,100 feet.

The valley floor is broad and flat (altitude, 5,019 to 5,200 feet) and abruptly
joins the foot of the Carson Range on the west. As previously mentioned, nearly a
fourth of the valley floor iz occupled by Washoe and Little Washoe Lakes which at
medium- to low-water levels are separated by a swampy area, but at high water stages
form a single body of water. The outlet from Little Washoe Lake to Steamboat Creek
is several feet above the bed (bottom) of Washoe Lake, which prevents the lakes from
being entirely drained by the creek. On the east side of the valley, the valley
floor and mountains are separated by & poorly developed alluvial apron or intermediate
slope which is narrow where present, usually less than a quarter-mile wide. On the
east slde of the valley, the valley floor has a slope of asbout 80 feet per mile, the
alluvial apron about 300 feet per mile.

Goodociec Undits and structural Features

The principal geologic units in Washece Valley are shown on plate 1 and are
described in table 1. The description of the general character and estent of the
units is based principally on the geclogic maps of Thompson and White (1964), Moore
(1941), and Thompsen (1956). A major modification is made in the classification and
extent of younger and ¢lder alluvium, which form the prinecipal ground-water reservelr
in the valley.

Faults that form geologic unit boundaries or ocecur in the alluvium are shown
on plate 1, These structural features may effect the flow of ground water. Two
fanlts cut the alluvium, one in the southwest part of the valley near the west shore
of Washoo Lake, the other near Washoe City at the north end of the valley. The es-
carpment formed by the fault in the scuthwest part of the valley has & maximam height
of about 30 feet & quarter-mile north of where it crosses U. S. Highway 395. The
ascarpment of the other fanlt is about 20 feet high. Older alluvium is exposed on
the upthrown side of each fault.

Historical Sketch

The first settler in Washoe Valley built a cabin at Franktown (site was in NWi,
sec. 10, T, 16 N., R. 19 E.) in 1852. During the following decade many more settlers
game to the valley. In 1861 Washoe City (pl. 1) was founded, Ophir Mill was built
(5w, sec, 35, T. 17 N., R. 19 E.), and Dall Mill was built at Franktown to process

-~
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ore from Virginia City. Washoe City grew rapidly, becoming the county seat of
newly-organized Washoe County. A mile-long bridge (east of Ophir Mill site in
sec, 35 and 36, T. 17 N., H. 19 E.) was constructed for wagons carrying copre from
the Ophir Mine on the Comstock te Ophir Mill and lumber on the return trip.

In 1862 Sandy and Eilley Bowers built Bowers Mansion, which is now a popular
Washoe County park; their wealth was from mining on the Comstock. By 18465, Washoe
City bad three miils and a population of 2,000. However, by 1869 the community
was in economic¢ decline; the county seat was moved to Heno in 1870, In 1872 the
Virginia and Truckee Railroad was completed through Washoe Valley, near the present
aligmment of U. 3. Highway 395.

As Virginia City grew, the local water supply became inadequate. As a result,
work wis started in 1872 on a diversion system to carry waler from the Carson Range
to the Comstock. Water was diverted from Hebart Creek (SWe, sec. 32, T. 16 N., H.
19 E.) through a 21-mile long flume and pipeline system. In 1875 the system was
axtended to the west side of the Carson Range by a 4,000-foot tunnel (sec. 25, T,

16 N., R, 18 E. and sec. 30, T, .16 N., R. 19 E.); Hobart Reservoir (Niz, sec. 5,

T, 15 N., R. 19 &.) was also built. Water was diverted from Marletts Laks (sec. 12,
T. 15 N., R. 18 E.) by flume to the tunnel and to the reservoir. Another flume, 3
rmiles leony, was constructed northward from the west end of the tunnel to divert
creeks on the western slope of the range. The third pipe was added to the fiume and
pipe line system in 1887. These pipes extended (rom their inlet in the Wz, sec. 3,
T. 15 N., R. 19 E., across Lake View Sumnit, to their outlet in the 5Wk, seec. 15, T,
16 N., R, 20 E, The water system is still in use and is owned by ths State of Hevada.
The tunnel has caved in so the principal diversions are oW HMAWw Live cdca@osd il o
to Hobart Reservoir by a pipeline (not shown or plate 1). ALl flumes have long
since been replaced by plpelines.

Climate

The ¢limate of Washoe Valley is c¢haracterized by leong winters with moderate
amounts of snow on the valley floor and large accumulations in the mountains. The
summers are¢ short with warm daybime temperatures and cool nights. Little preci-
pitation occeurs in the summer except for occasicnal thunderstorms.

Temperature data have been recorded al four stations near Washoe Valley;
growing-season date are summarized in table 2 for these stations. The topography
of the area favors the flow of heavy cold air toward the lower parts of the valley
during pericds of little wind movement, minimizing the norwal effect of altitude
on temperature. The highest of these stations, Marlette Lake, and the lowesi,
Carson Gity (fig. 1), have nearly the same average length of growing season, both
near 140 days for a 28°F killing frost. On the floor of Washoe Valley, the length
of the 28°F growing season is estimated to average about 120 days.

.
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VALLEY-FILL EESERVOIR

Extent and Boundaries

Older and younger alluvium of the valley, as shown con plate 1, form the valley-

- £ill resesrvoir, which 1z the prineipal source of ground water in Washcoe Valley. The

valley-fill reservoir is about 8 miles long, 3 to 5 miles wide, and underlies an
area of about 18,000 acres. The reservoir in most places probably is a2t least 500
feet thick. Although bedrock reportedly has been cncountered in wells at shallower
depths, these wells were neayr the bedrock-alluvium contact.

External hydraulic boundaries are formed by the consclidated rocks (tablie 1
snd pl. 1) which underlie and form the sides of the valley-fill reservoir. The
lateral boundaries are leaky to varying degrees. The voleanic rocks, particularly
the baszalt and scoria in the Virginia Range, may contribute moderate smounts of the
recharge from the Virginia Henge {0 the valley-fill reserveir by subsurlace flow.
Steamboat Creek, which drains Little Washoe Lake, flows through a narrow steep-walled
canyon bhat is cut to a depth of about 150 feet into volcanic rocks. At creek level,
the canyvon is generally less than 50 feet wide. Northward leakage through the vol-
canic rocks to Flegsant Valley probably is minor.

Recharge boundaries are formad by the live-~stream segments of all streams whers
they flow across the valley floor to Washoe and Little Washoe Lakes and by the lakes
themselves, Flow in the shreams ugually crosses the valley flcor in the winter and
spring. Most streams become dry in the swmmer and fall, largely because of diversions
along the mountain [ront.

The prinecipal internal hydraulic boundaries are the faults passing northward
on the wesht side of Washoe Lake and at Washoe City, as shown on plate 1, The extent
o which these barriers impede ground-water flow probably will not be detexrmined
until substantial ground-water development cecurs,

Transmissibility and Stopaee Coafficients

The ccefficient of transmissibility is a measure of the resistance to ground-
water flow in an aquifer or reservoir sgystem. The coefficient of storage in a
heterogenacus valley-[ill reservoir is a measure ol the amount of downward drainags
of water through sediments as water levels are drawn down by pumping. When utiligzed
together in certain types of mathematiecal models or simulated in electrical models,
the twe coefficlients define the hydrauwlic diffusivity of the system; or in simnpler
terms, can be used to describe the distribution and amount of water-level decline
that would presult under eesrtain conditions of pumping and boundary econditions.

Ty widely separated large-diameter wells have speecific capacities of 36 and
73 grm per foot (pallons per minute per foot of drawdown), sugresting transmissi-
bilities of 50,000 to 150,000 gpd {gallons per day) per foot (spproximated by use
of the Thiem {(1906) formula). These wells, 16/19-3cd and 16/20-17ac, are 225 and 475
feet desp, respectively. Other large-diameter wells have been disappointing pro-
ducers, some never being ubilized. Many domestic wells reportedly have small yields
too (table 10). BSome ressons for the wide range in well yields may be: (1) an
equally wide range in the water-yielding properties of the vallsy fill [rom one place

._L‘;,_
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to amother, which could be attributed to the distribulion of disinbtegrated granitic
debiria; (2) most ‘woter prdduction seems Lo be derived from sand lenses, which re-
gquire special) techniques in well construction and development o obtein an acceptable
well; and (3) most welles are less than 200 feet deep, suggesting that e considerable
thickness of valley fill must be penetrated to obtain large well yields.

" The coefficient of storage, which over the long term may be nearly equal to ‘
the specific yield of the valley fill, is computed from well logs to be about C.13,
or about squivalent to a specific yield of 15 percent. Beds composing the valley
111 are lentieular. 5ilt lenses act z2s semiconlining beds. As a resuil, flowing
wells are obtained over much of the area west of Washoe Lazke, However, under long-
term pumping, all these deposits would drain slowly and artesian head, sufficient

-to esusze flow, would gradually beg lost.

Greund Water in Storape

Recoverable ground water in storage is that part of the water moving through the
valley~fill reservoir that will drain by gravity in response to pumping. Under native
conditions the amount of stered ground wabter remains nearly constant. The long-term
balance betwsen recharge and discharge, which controls changss of ground water in
storage, probably has been disturbed only slightliy by the diversions of surface and

- ground water,

Recoverable ground water in storage is the product of the specific yiel:d, the
area of the ground-water reservoir, and the selected saturated thickness of the
alluvium, upecific yield of a rock or soil is the ratio st (1) the volume of waber
which the ground-water reservoir will yield by gravity to (2) the reservoir velume:
This ratic is stated as a percentage. In Washoe Valley, the average specific yield
of the alluvium {the ground-water reservoir) probably is about 15 percent. The
selected thickness is the uppermost 100 feet of saturated alluvium.

Using the surface area of the valley-fill reserveir, the estimated recoverable
ground watsr In storage is the arezs of aboub 18,000 acres tines the sslected depth
of 10O fest times the drainable volume of 15 percent, which is about 270,000 acre-
feet. Migure 2 shows thet nearly a1l this water is avallabie for development at
shallow deptha, espeeially on the west side of Washee Lake. T

Surfzce Weter in otorage

Water stored in Washoe and Little Washoe Lakes can be considered rejccted
ground~water recharge and impounded runoff from flash flcods., If the valley £111
were not fully or nearly fully saturated, much of the watezr in the lakes and streams
would infiltrate.

The area and volume of the two lekas fluctuate, depending to a great extent on

" the amount of precipitatiocon and runoff in the basin., In the spring of 1966, fallow-

ing several years of ghove-average precipitation, the maximum lake size of about
5,600 acres was reached., This suppeusedly is the maximum area that would be expected
under native conditions, becauss a small dam on Steamboat Creek at the nerth end of
the valley (pl. 1) is designed not tc raise the maxdimum lake-storage level. The:
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spillway of the dam is at ar altitude of 5,029 feet. The bottom of the channel

of Steambeat Creek just above the dam 1z at an altitude of abeut 5,022 feet.
Qutfiow is regulated through openings in the dam below the spiliway. Under axist-
ing conditions, the lakes at their maximum size as conbrolied by a spillway altitude
of 5,029 feet, have a combined volume of about 35,000 acre-feet, as shown in figure
3 and 2 maxdmum depth of about 11 feet. FPlate 1 shows the lakes at maximum size
and as a single body of water Lecause the swamp which separates the lakes into two
bodies of water at lower stages is submerged. The dashed lins shows the approximate
average extent of the lakes. '

I

Local residents report that both Washoe and Little Washoe Lakes were dry in
1932 and 1934, and remained very smell until 1938. Other low lake levels probably
occurred in 1915, 1950, and 1961, follewing droughts. Washoe and Little Washoe .
Lakes in 1950 covered about. 3,460 and 70 acres, respectively. Taking into consider- .
ation irrigation withdrawals, the average sime of Washos Lake is estimated To be
about 4,000 acres with a volume of about 20,000 acre-feet; and for Little Washoe
Lake, an area of about lOC acres snd a volume of about LOG acre-fect.

Figure 3 shows recorded water-surface altitudes and the approximaete amount of
stored water in Washoe and Little Weshoe Lakes for the pericd 1963-64. During 1945
and early 1966, the water-surface altitudes of Washoe and Little Washoe Lakes were
nearly the same, begause the intervening swamp was inundated. During 1963 and 1964
the lakes were lower and more isolated hydrologlcally. Effects of regulatad outilow
to Steamboatl Creek are indicated in the lgte summer by the rapid and more extensive
lowering of Little Washoe Lake than Washoe Lake.

.H _. j

During the short period cf record shown on figure 3, the volume of stored
water in the lakes has ranged from about 7,000 acre-feet in November 1964 to about
35,000 acre-feet in January and February 1966.

Ground-Water Flow

Ground-water [low in the valley-fill rescrvoir is from the arcas of recharge
Loward areas of discharge. The configuration of the ground-water surface is shown
by the water-level contours on figure 4. Direction of flow is at right angles to
the contours and from higher to lower levels. :

’

i

the water-level contours show that ground water is moving generally away from
the oot of the Carson and Virgirnia Hanges, where streams lose water by infiltration
to the valley-fill reserveir, toward Washoe Lake. The stesp gradients, ss indicaled
locally by close spacing of contours on the southwest side of the valley, probably
are caused by a combination of moderately large recharge and low transmissibility.
Several irrigation wells in this ares have low yields and larce drawdowns.

The Bquilibrium Condition

dater-level contours in figure 3 presumably hasve changed litile from natural
conditiona nz a result of man's activities in Washoe Valley. Man has divertad the
fdow prineipally from Franktown and Ophir Urecks for irrigation and Hobart Creek for
pubzlic-supply water. OSpreading water on the fields has resulted locally in slightly
higher heads in the reservoir system than originally existed. On the other hand,
pumping has been small and probably has depleted the system only slightly. Accord-
ingly, the valley-fill reservoir is functioning under near natural comditions, and

Ll T

the system over the long term is in a near equilibrium condition.
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INFLOW 70 THE VALLEY-FILL RESERVOIR

Inflow to the valleﬁnfill regervolr is estimated by reconnasissance tech-

niques developed by the Gemological Survey in cooperation with the Nevada Depart-—

ment. of Conservation and Natural Resources. The components of inflow are

summarlzed in table 7, which shows that the estimated total average annual 1nflow
g 33,000 acre-feet,

Precipitaticon

Precipitation falling as rain or snow is the principal source of water
entering the hydrologic system of Washoe Valley. Air masses mcv1ng into the
area from the west generally lose much of their moisture in the Sierra Nevada.
As a result the Carson Range of the 3ierra Nevada is humid and ‘the floor of Washoe’
Valley and the Virginla Bange, being in the rain shadow of the Sierra Nevada, are
gubarid to arid. Mogt precipitation falls in the winter and early spring as snow.
The largest amounts fall at the higher altitudes. During late spring and summer
precipitation is light at all altitudes and usually is in the form of rain during
thundershowers. (fig. 3).

The precipitation pattern in Nevada is related principally to topography
(Hardman, 1936). “Stations st the highest altitudes generally receive more pre-
cipitation than those at lower altitudes. However, as shown in figure &, this
gefieral relation may be tonsiderably modified by local conditions. Virginia Gity
is assumed to receive less precipitation than typical for its altitude and loeation
because of the rain shadow caused by Mt. Davidson which rises on the west side of
the community.

On table 3 precipitation l1s summarigzed by altitude zones for the Carson
RKange, Virginia Range, and the floor of Washoe Valley. The estimates are based
on the curves shown in figure 6. The estimated average annual precipitation on
the drainage basin is 87,000 acre-feet,

Precipitation that falls onto Washoe and Little Washoe Lakes i1s a direct
combribtution to surface-water astorage. The estimated average annual precipitation
on the lakes is about one foot. As determined sarlier, the estimated average lake
area is about 4,000 acres. Therefore, the direct contribution to the lake by pre-
cipitation averages about 4,000 acre—feet per year.

12—
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Figure 5.—Average monthly precipitation at Marlette Lake, Cargen City, and Virginia City



L
9,000 T T 1 i 7
¥
/
/
f
Marlette Lake ”
{1804, 1914-21, 1930-44, 194B-52) ;
8,000, |- . /
'
7
I
! 7
!/ / .
= / / Mt Rose
ﬁ 7,000 |~ . li‘E'lf ,' Highway Station
=5 I 1060-63
= ;J / , ( }
= g/ /
3 Virginla City af ,I
= (1953-60) F/ J Little Valley
- 5,000 . = ¢ (1955-84)
=S & s
K
! (\QE D.l'f
-
f/ Carson R
Y SR i .
5,000 |- Lowest altitude of mountains Lewers Ranch
(1868-1915, 1830-44)
L ]
Carson City
(1875-76, 18801906, 1924-64)
4,000 ' ' ' | 1 '
5 10 156 20 25 a0

PRECIPITATION IN, INCHES

Figura 6.—Relation of altilude 1o precipitation




Ground—Water Recharge

Little precipitation directly infiltrates into the ground-water reservolr
on the valley floor where precipitation is smaii. Greater precipitation in the
mountains provides most of the recharge. Water that reaches the ground-waler
reservoir does so by seepage loss from streams orn the vallsy floor and by under-
flow from the consolidated rocka., Much precipitation is evaporated before and after
infiltration and some adds to soil moisture.

A method described by Eskin and others (1951, p. 79-8l) is used to estimate
the potential recharge in this report. The method assumes that a percentage of the
average annual precipitation may recharge the ground-water reservoir. Because of
the large runoff from the Carson Range, the valley-fill reservoir in many places
is saturated to or very near the land surface, especially near where streams cross
the valley floor. Because of this, room for stream recharge is limited, not by the
small amount of precipitation as is the case in most of Nevada, but by limited local
storage space in the valley-{ill reservoir. As a result, most of the computed ground-
water recharge is rejected at the land surface; some may enter ground-water storage
for a very short period of time. Although a small part of this rejected water is
utilized for irripestion, most flows in the cresks to Washoe and Little Washoe Lakes
as runoff.

Table 3 shows the values used to estimate preeipitation and potential ground-
water recharge in Washoe Valley. The estimated potential recharge of 15,000 acre-
feet per year is about 17 percent of the estimated total precipitation. This
percentage is morethan three times the amount usually found by this method for the
desert basins of Nevada, and is accounted for by the unusually heavy precipitation
in the Carson Range--one of the webtest areas in the State. As can be computed
from the table, nearly 90 percent of the estimated potential recharge is from the
Carscn Range. :

-13-
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Runoff

by D, O. Moore and J. E. Parkes

Most runoff in Washoe Valley is in Frankbtown and Ophir Creeks, both of which
drain the eastern slope of the Carson Range. A gaging station was maintained on
Franktown Creek during the years 1948-55, and its location is shown on plate 1. The
average annual discharge for the period was 10,060 acre-feet with water being both
diverted to and from the stream above the gage (U.S. Geol. Survey, 1963). In 1564
pericdic measurements of streamflow were made on several cresks in the valley. The
measurements are shown in table 4; the measuring sites on plate 1.

Surface-water inflew to the valley floor has been. estimated using a methoed
deseribed by Eakin, Moore, and Everett (1965). and Riggs and Moore (1965§. The
record for Franktown Creek was used as a gulde for correlating the flow in five of
the larger ungaged streams listed in table 4. An altitude-runoff relation developed
during the study of Statewide runcff (Lamke and Moore, 1965) also was used in this
study. Table 5 shows the estimated surface-water inflow to the valley floor.

-15-
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Table 5.--Estimated average annual runoff

Estimated runoff

N ) Percentage of  Acre-feet Percent of

Areas Acres ‘runoff area per year total runoff
Carson Range 23,900 48 | 20,000 a7
Virginia Range 11,550 23 1,500 7
Valley floor al4, 200 29 ~a 1,300 6
Total (rounded) 49,650 100 23,000 100

a, Precipitation directly onto lake area is assumed to go entirely to lake.storage

and ig not included.

. G G N G A omm ‘Ili al e =y &N =
L ]
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Importation of Water

wurface water is diverted into the valley from two areas of the Carson Hange,

as shown_on plate 1: the North Creek headwater area (a 2-square-mile area north-
west of Incline Lake) and the Browns Creek-Galena Creek drainage area (which ad-

joins Washoe Valley on the north). Diversions are made from North Creek to Ophir
Creek and from Galena and Browns Creeks to Joy Lake and to Little Washoe Lake by
ditches. The anmmal diversions have not been measured, but for the purposes of

this report the average annual diversion from North Creek, as based on available
information from water users, and George Hardman (oral communication), of the Nevada
Department of Conservation and Natural Resources may be on the order of 2,000 acre-
feet; diversion from Galena and Browns Creeks alsc may be on the order of 2,000
acre-feet per year. Therefore, the total estimated average annual importation of
surface water probably is about 4,000 acre-feet.. No ground water is imported into
the basin. '

Underflow

In Washce Valley, no means are available to measure directly the amount of
ground-water underflow moving from the consolidated rocks to the valley-fill
reservoir. The fracture and joint characteristics of the consolidated rocks under-
iying the mountains suggest, that small amounts. of underflow do enter the valley-fill.
Worts and Malmberg (1967) estimated an underflow of about 1,000 acre-feet per year
for Bagle Valley. Because of the similarities in rock types and length of the
mountain fronts, the average annual underflow to the valley-fill reservoir is assumed
to be on the same order of magnitude, or about 1,000 acre-feet,

-18_
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QUTFLOW .FROM THE. VALLEY-FILL RESERVOIR

The major components of outflow are evaporation from Washoe and Little
Washoe Lakes, evapotransplration and stream diversions for irrigation. The °
estimated average annual outflow is about 31,000 acre-feet per year (table 7).

. Figure 7 is a land-status map showing the maximum and average lake areas,

phreatophyte areas, and irrigated and unirrigated lands of the valley floor.

Surface Water

Evaporation from Lakes

Evaporation from Washoe and Little Washoe Lzkes is the largest element of
outflow in Washoe Valley.  The estimate is based on rates determined by Kohler
and others (1959, pl. 2) for the United States. According to their map, an
annual averapge ol about 3.5 feel of water evaporates from free-water surfaces in
Washoe Valley. The volume of total evaporation fluctuates principally because

" the lake size fluctuates. 4As estimated in an earlier section, the average lake

area is aboul 4,000 acres. Therefore, the estimated average annual evaporation
is about 14,000 acre-feet.

Qutflow from the Valley

In 1863 or 1864 a esmall wooden dam was constructed on Steamboat Creek about
o0 yards north of U. 5. Highway 395, as shown on plate 1. In 1889 it was replaced
by a box-like rock and conecrete structure. The dam is used to regulste the flow
from Little Washoe Lake to the creek. However, during years of low lake level,
when lake levels are below an altitude of 5,022 féet, wabter can not be diverted by
gravity from Little Washoe Lake. Downstresm water users report that during the

~late part of the irrigation -season for -a pericd of about 5 weeks, an average flow

of sbout 10 cfs is allowed to pass the dam for irrigation in Pleasani Valley and

.Truckee Meadows. The S-weelt flow reportedly averages about 600 acre-feet.

During periods of high lake level, as the spring of 1966 shown in figure 3,
water {lowed over the spillway. This unregulated overflow has not heen measured,
but during years of high lake levels, it probably ranges up to a few thousand acre-
feet. During most years there is no overflow. The estimated average annusl ovér-
flow is about 300 to 400 acre~feet. Therefore, the estimated total average annual
surface-water ocutflow from the valley is on the order of 1,000 acre-feet per year.

“Diversions for Irrigation

In Washoe Valley, about 4,200 acres are irrigated; of this amount, aboﬁt 600
acres is irrigated by water from Washoe Lake. the remainder, about- 3,600 acres, -
by diversions from creeks and supplémental irrigation-well pumpage. . :

‘Diversions from lakes.--As previously described, controlled releases from
Little Washoe Lake through Steamboat Creek are utilized for irrigation downstream
from Washoe Valley. In addition, water is pumped from Washoe Lake to irrigate
pasture and hay land. The water is pumped from a canal which has been cut southward
from the south shore of Washoe Lzke in the SWi sec. 19, T. 16 N., R. 70 E., as shown
on plate 1. A pump 1ifts water from the canal to a diteh which carries water to the

19—
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southwest where it 1s used to irrigate about 400 acres in parts of seecs. 19, 24,
25, and 30. The estimated net pumpage is about 1,000 acre-feet per year,

Diversions from creeks.--Diversions are made from McEwen, Big Canyon, Musgrove,
Frarnktown, Ophir, Davis, Winters, and Jumbo COreeks. The most complex diversions
are on Ophir Creek. From Ophir Creek, flow is diverted southward to Franktown
Creek at Upper Price Lake. About 2 miles farther down Ophir Creel;, one of two
ditches exbends northeast to Davis Creek, the other carries wmter to irrigate land
in secs.34 and 35, T. 17 N., R. 19 E. One-eighth mile farther downstream =z ditch
carries water to irrigate land in sees. 2 and 3, T. 16 N., R. 19 E. A 2i-inch
diameter pipe also extends from the latter ditch to a nearby house for domestic use.
From Ophir Creck, about 100 feet eagst of U, 3. Highway 395, water is diverted to
land in parts of theé above-mentioned sectionse by two ditches. About half a mile
east of U. 5. Highway 395 the last diversion on Ophir Creek is to twu dltche& for
flood irrigation in parts of N, sec. 2, T. 16 N,, R. 19 E. and 8%, see. 35, T. 17 N.,
E. 19 E. Only the larger diversion dntcne are shown on plate 1.

Streamfiow, supplsmented by irrigation-well pumping, is used to irrigate aboul
3,600 acres ol cropldnd on the valley floor, as shewn by figure 7. During the ir-
rigation sewson, May through September, about 1.5 acre-feet per acre is estimated to
be consumed by the crops. This is a net figure and excludes the amount of water
used from precipitation and by subivrigation of ground water (table 6). The average
annual consumption from diverted streamflow is estimated to be about 5,400 acre-~feet
minus the well pumpage (p. 20), or about 4,600 scre-feet. Much more water than this
is diverted, but most of it seeps to the water table or runs off the fields and re-
enters the creeks; in either case it 1s not being consumed by the ¢rops.
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Water Export

Export of water by the State-owned Marlette Water System from Hobart Creek in
the headwater area of Franktown Creek and therefore from Washoe Valley, (pl, 1) for
public—supply purposes was about 600 acre-feet in 1964 and 575 acre-feet in 1965,

Of these totals, about 425 acre-feet wcnt to Bagle Valley; the remainder to Virginia
City (Worts and Malmberg, 1967).

Ground Water

Evapotranspiration

In shallow ground-water areas, ground water is discharged by evaporation [rom
the soil and water use by plants that root to the water table. Plants that tap the
ground-water reservoir are called phreatophytes. In Washoe Valley, figure 7 shows
that phreatophytes grow along the eastern shore of Washoe and Little Washoe Lakes
and on most of the valley floor west of the lakes. The principal phreatophytes are
swamp vegetation, meadowgrass, rabbitbrush, and crops during period when they are
not irrigated and where their roots reach the water table. The swamp area is that
area shown in figure 7 as inundeted during maximum lake stage but adjacent to the
lake area at average or low stages. Table 6 swmmarizes the estimated evapotranspir-
ation of ground water from these areas. The rates used are based on work done in
othar areas by Lee (1912), White (1932), and Young and Blaney (1942).
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Irrigstion by Wells

As indicated in the surface-water irrigation section, wells are pumped to
supplement diversions from creeks when flow is inadequate. This usually occurs
in the late summer. In 1965, five large-diameter irrigation wells (table 10)
were pumped, lour of the wells are on the west side of Washoe Lake and one well
(16/20-17ac) is on the southeast side of the lake. Well inventory indicates
that in 1964 and 1965, the gross pumpage averaged about 1,200 ascre-~feet per year,
and supplied supplemental water to about 1,800 acres. Of this amount, it is
assumed that about one-third percolated back to the water table or flowed from
the fields and returned to ditches. The remainder, sbout 800 gere-feet per year,
was consumed by crops.

Domestic and Stock Pumpage

Ground water is pumped from wells for domestic and stock-watering use. HNo
conselidated water systems operate in the valley. For a rural popuiation of possibly
1,000 plus 500 to 1,000 head of dairy and rangs cattle the total woter pumped pro-
bably did not exceed 300 acre-leet in 1965. Some of the water used to irrigate lawns
or flows to septic systems seeps downward and recharges the valley-fill reservoir.
Therefore, the estimated net pumping draft on the valley-fill reservolr to meet these
needs was about 200 acre-feet.

Springs

Many small springs are along the margin of the mountains, as shown on plate 1,
and issue from consolidated rocks. They support small nearby areas of phreatephytes,
such as willow, cottonwood, and rabbitbrush, are diverted for lLrrigaticn, or seep
back to the water table. The largest spring probably is 2t Powers Mansion (16/19-3ba,
pl. 1); it reportedly flows about 75 gpm of water at 128°F. Fish Hatchery Spring
(16/19-272) has a reported flow of about 50 gpm; all other springs are smaller. The
estimsted combined fiow of the springs shown on plate 1 is 300 acre~feet per year.
Because some of their {low seeps back to the water table, their net discharge is
estimeted to be ghouwt 200 zcre-feel per year.

Additional smaller springs, such as 14/19-Z3dc and 16/19-26ab, are along the
fool of the Carson Range of the Sierra Nevada, but their presence is masked by the
generally wet conditions caused by high runcff. Because discharge from these smaller
springs is utilized in irrigation and consumed by phreatophytes the use ig includad
in the discharge by these means.

Subsurface Qutflow

Subsurface outflow to Pleasant Valley through the few feet of alluvium in the
canyon of Steamboat Creek is minor. Because no springs were found issuing from the
consolidated rocks in Pleasant Valley on the north side of Washoe Hill, it is assured
that subsurface fiow through them alse is minor.

Bagle Valley to the south is about 400 feet lower than Washoe Valley. Although
the net head potential for southward outflow through the Virginia Range exists, the
water-level contours on figure 4 show northward movement of ground water rather than
any southward flow. Moreover, the granitic rocks separating the two valleys {ahout 1
mile at the narrowest point at Lakeview Summit) greatly reduces the possibility of any
intervalley flow.
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WATER BUDGET FOR THE VALLEY-FILL RESERVOIR

Over the long term and for native conditions inflow to and outflow from the

valley are equal. Accordingly, a water budget for native conditions expresses

the quantity of water flow in a hydrologic system under equilibrium conditions.
The water budget generally is designed to bring together and compare the estimates
of inflow and outflow to determine the magnitude of error in the estimates. A
budget that balances rezsonably well lends credence to the individusl elements of
inflow and outflow, which are depended upon by those concerned with water develop-
ment and management.,

For Washoe Valley equilibrium conditions éxisted up to the time that man
began to develop the area for mining and agriculture. Surface-water diversions
from the principal streams began about 100 years ago and have continued to date.
Diversions, importation, and exportation of water have modified the natural con-
dition only to a small extent. The principal changes have been the increase in
surface~water storage in and evaporation losses from Washoe and Little Washoe Lakes
due to the construction of a small dam at their outlet, the importation of water,
and pumping of wells which may be decreasing slightly the amount of ground water
in storage.

In previous secticns, various elements of inflow and outflow have been evaluated
for 1965 conditions and are summarized in table 7. Estimates of inflow and outflow
lack closure by only 2,000 ac¢re-feet, or 6 percent, which may be caused by: (1)
unidentified outflow elements, or (2) errors inherent in assumptions made in esti-
mating various elements of the water budget, or both.
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Table 7.--Water budget for 1965 conditions

(Most values estimated, as described in text)

1965

conditions

(acre-feet

_per year)

ESTIMATED INFLOW:

Runoff (tuble 5) . coe e e s e e .. 23,000
Precipitaticn on lakeg (P L” ) . e e e 4,000
Surface-water impert from outside the baSln_lf(P 12 ) 4, 00U
Precipitation on valley floor (table 3). e v e e 1,100

Ground-water inflow across consolidated rock~~
valley-fill eontact (P.13) . . .« .+« v v v v o v« o . . _1,00C

Total (1) 33,000

LITIMATED OUTFLOW:

Surfece waler:

Bvaporation from lakes (P.2u) o « . o & v v o o« o o o o . 14,000
Outflow from valley (Po 190 o o o v v o v v o v o v e e v 1,000

Diversions from lakes (P.i9)e v & « o v v v 27 h v o v 0w 1,000
Diversions from creeks (P.21) . & . v v o ¢ & 4 4 o v v . . 4,600
Bxport of water —/(P ) H00

Subtotal (rounded) 21,000

Cround waber:

Evapotranspiration (table 6). . v v v « v 4 « 4 4 4 v s o4 . . B850
Pumpage for irrigation (P.52) & v . v v v v v v v 4 o v 0w . 200

Domestic and stock pumpage (P.22 ) 200

Spring discharge (P.92) & o & v v v 4 o o b v e 4 e e e e 200
Subsurface outflow (P.22) o v o v v v 6 v 4 v 4 e e o s e v . _Winor

subtotal (rounded) 10,000

Total (2) 31,000
IMBALANCE, excess of inflow over outflow (1) - {2) 2,000

From North, Browns, and Galena Creeks.
Y.  Through the Marlette Water System.
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CHEMICAL QUALITY OF WATER

As part of the present study, 31 water samples were fleld analyzed to make
a general appraisal of the suitability of the water for domestic and agricultural
use and to define the general chemical quality of the water. Sampling sites
were chosen to be representative of conditions throughout the valley. The fisld
analyses are listed in table 8., An additiconal five samples of surface water were
analyged for specific conductance only. They are listed in table 9.

Samples were gnalyzed for the principal anions and cations, except sodium
and potassium, which were computed by difference. Boron, fluoride, iron, and
nitrate were not determined, although they are important ions affecting the suit-
ability of water for irrigation and domestic use.

For agricultural use the surface and ground waters are medium te low in
salinity and alkalinity hazards and generally safe in residual sedium.carbonate
(RSC), as classified by the Salinity Laboratcry (U.S. Department of Agriculture,
1954). These are quality factors related to the suitability of water for irrigation.

Ezcept for unknown cencentrations of minor constituents, such as fluoride,
iron, and nitrate, the surface and ground waters are mineralogically suitable for
domestic use, as defined by the U. 5. Public Health Service (1962). 1Iron is a
problem in some wells throughout the wvalley. Figure 8 shows the distribution of
hardness of ground water in the valiey. The distribution of ground water by
specific conductance is shown in figure 9. Specific conductance is an approximata
measure of the dissolved-mineral content of water. The relation may be defined as

(Specific conductance) XA = Dissolved solids
where specific conductance is measured in micromhos at 25°C and dissclved solids
in parts per million {ppm). For Washce Valley, A probably has a value hetween
G.55 and 0.75.

If any doubts exist as to the potability of a water scurce, arrangements for
analysis should be made with the MNevada Department of Health.
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.\P Table 9.--Specific conductance of selected surface-water samples

: Temperature  Specific condustance
l _Location Date Source (°F) (Micromhos at 25°C)
= 16/19-3¢ce 8- L-66  Franktown Creek b1, 70
' 1lad 4-10-66 Washoe Lake 64 L6
.' 22ca 5= L=66  Musgrove Creek 63 146
y 17/19-24ba  4-10-66 Little Washoe Lake 65 a 374
' 3hde  5- 4=65  Ophir Creek 6l L6

o
14

This velue is lower than those for other samples from Washoe and Little
Washoe Lakes (this table and table 8) because lower-conduebance water

was being diverted te Little Washoe Lake near the sampling site.
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SYSTEM YTELD

The yield of a hydrologic system has been defined as the maximwn amount
of surface and ground water of suitable chemical gquality that can be obtained
economically each year from sources within the system for an indefinite.period
of time (Worts and Malmberg, 1967). The system yield can not be more than the
inflow to or outflow from the system; it ultimately is limited to the maximum
anount of surface-water, ground-water, and water-vapor outflow that can be
salvaged economically each year for beneficial use.

‘For Washoe Valley the predeveloptient conditions of the hydroleogic system
have been modifled by the following principal chanpes: (1) construction of a
dam at- the outlet of Little Washoe Lake, causing a substantial reduction of out-
flow in Steamboat Creek and increasing substantially the average volumes and
areas of Washoe and Little Washoe Lakes; (2) import of streamflow from North,
Brown, and Galena Creeks; (3) export of streamflow through the Marlette Water

- System; and (4) diversion of stresmflow from streams and lakes to fields on the

valley floor. These changes in the native conditions have existed for nearly
100 years and probably will continue for many years. Therefore, the following

- estimate of the system yield will be for the modified conditions as identified

above.

For 1965 conditions, diversions from lakes and ereeks, pumpage, export of

'water, and most of the outflow from the valley are being put to beneficial use--

a total of about 8,000 acre-feet (table 7). The estimated average annual evapo-
transpiration (9,000 acre-feet) in areas of phreatophytes and evaporation from
Washoe and Little Washoe Lakes (14,000 acre-feet) constitute virtually all the
remaining outflow--a total of about 23,000 acre-feet (table 7). By replacing most
of the phreatophytes with beneficial vegetation where land and soil conditions
permit, but excluding the 1,500 acres that is inundated between average and full
lake stage (table 6), about half, or roughly 4,000 acre-feet per year, probably
could be salvaged for beneficial use.

Washoe and Little Washoe are becoming increasingly valuable for their re-
creational and wildlife-management (Scripps Wildlife Management Area) uses. The
problem of whether these uses are worth the large average evaporstion losses, which
amount to nearliy 50 percent of the total water crop, is beyond the scope of this
study. However, under this arrangement of operating the lakes at medium to high
lake stage, the system yield could be only about 15,000 acre-feet per year, if the
svaporation losses on Washoe and Little Weshoe Lakes average as much as 14,000
acre-feet per year. : o '

On the other hand; if irrigation or other large uses are considered more per-
tinent to the economy of the area, the lakes could be utilized as regulating
reservoirs from which water could be withdrawn for use in the surrounding areas.
The tyclic range in lake stage, then, might be from dry or nearly dry to medium
levels, in which case the evaporation losses might average only 7,000 acre-faet
per year. Under such a plan of operation the system yield could be as much as
25,000 acre-feet per year. Obviously, such a water use would have an adverse
effect on the 2,700~acre wildlife management area and on fishing, boating, and
other recreational uses. Morsover, during part of the time, water would have to be

punped into 3teambosat Creek to meet present downstream irrigation rights.

_27-



Thus, this reconnaissance suggests that, depending upon how Washoe Valley is
developed and managed, the system yield ranges between 15,000 and 25,000 acre-feet
par year. ‘
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FUTURE SUPFLY

For the past 100 years Washoe Valley's economy has been dominated by mining
and agriculture. However, in the first half of the present decade (1960-70) the
population of the valley has grown and an increased amount of land transformed to
residential development. As Carson City and Reno contimue to grow in population,
Washoe Valley may lose agricultural importance and could become an important resi-
dential and recreational area. This transition will have an important effect on
the water use in the valley.

Streamflow

Most of the streamflow is now utilized for agriculture. If irrigated land is
converted to residential development, water previously used for irrigation of crop-
land will become available for domestie, commercial, and recreational use. The
streams of the Carson Range provide most of the inflow to the valley floor and could
be developed further for public-supply systems.

Pumping from Wells

Figure 2 shows large areas where the depth to water below land surface is less
than > feet. OSuch areas are considered waterlogged. Wells pumped in these areas
would lower the water table, salvaging much water now wasted by evapotrangpiration
and making. the areas more suitable for irrigation or residential development..

The lLakes

With the continued expansion of recreational activity, perhaps one of the best
uses of the stored water in Washoe and Little Washoe Lakes would be for recreation.
The lake area has high potential for park development, fishing, hunting, and boating.
Its continued use as a wildlife-management area would also require that the lakes be
malntainaed at medium to high stages.

Because a strong interrelation esxists between ground and surface water in the
valley, the development of either will strongly.affect the quantity and quality of
the other. Thig consideration points up the need for long-range plahning of resi-
dential and agricultural develeopment and the associated water use. '
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WELL RECORDS

Location Numbering System

The numbering system for wells and springs and other hydrologic sites in this
report is based on the rectangular subdivision of public lands, referenced to the
Mount Diablo base line and meridian, The number consists of three units: The
first is the township north of the base line; the second, separated from the first
by & slant, iz the range east of the meridian:; and the thlrd, separated from the
second by a dash, designates the section mumber. The two letters following the
section nunbsr indicate the quarter-gquarter section (4U-acres); the letters a, b,
¢, and d designate the northeast, northwest, scuthwest, and scutheast quarters of
each subdivision of the ssction. A mumber following the final letter indicates that
more than one well was located in the quarter-quarter section. Tor example, well
16/19-3ba, assigned to a well at .Bower's Mansion, designates that the well is the
only well identified in the NEz;Nwt sec. 3, T, 16 N., R. 19 E,, Mount Diable base
line and meridian.

Because of the limitation of space, wells and springs are indicated on plate
1 only by section number and quarter-quarter section letters. Township and range
numbers are shown along the margins of the area on plate 1.

Selacted Data

A rough field inspection suggests that a total of 250 residences are in Wachoe
Valley, each having a well and septic system. Table 10 includes information on
- about 50 wells, which generally are representative of the depth and type of the
other wells in the valley. Well lceations are shown on plate 1. Drillers' logs
; for many wells are avallable. Table 11 includes 10 of these, selected to provide
- areal and depth representation. Their locations also are shown on plate 1.

30—
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Table 11,--Driliers' logs of selected wells
Thick=~ Thick-
‘ ness Depth ness Depth
Material (feet) (feet) Naterial . (feet) (reet)
l 16/19-15bd | 16/19-26de
L Topseil 5 5 Sand : L3 43
l Soil, sandy 37 L2 Clay, yellow 32 75
' Sand and gravel 218 260 Rock, red 5 80
Clay, sandy, blue 140 400 Sand, hard A 2l
' Clay, blue 50 | 450 Rock, red 55 139
Sand, gravel, and boulders 50 500 Gravel, fine, red and gray 13 152
' Rock i} 153
16/19-22bd
- _ Rock, broken 3 105
l Sand 5 5
- (ravel, pea 5 10 16/19-~354db
i-_ 3and, cemented ‘ 80 90 Topsoil 6 &
Bgsalt and granite | Hock, brittle, broken % b
( decomposed? ) 110 200
Rock, weathered, solid 55 12
- Granite (decomposed?) 120 320
' Rock, broken , v 21
Basalt, hard (decomposed?) 80 400
o Rock, brown, weathered 29 A0
' -Basalt and shell granite
(decomposed?) 100 500 Clay, sandy, hard, gray ) 54
' Sand 50 550 Sandstone, weathered, gray 11 57
- Clay streaks and hard sand 15 565 Rock, hard, gray 7 TG
l Bagalt and granite 57 622 Roek, hlack, water-bearing G a5
) Rock, gray-green, broken 22 107
' Bock, black, broken 12 119 -
l ' Rock, hard, gray, water-besring 36 155
l =35~
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Thick~ Thick-
3 ness Depth ness Depth
i Material (feet) (feet) Material (feet) (feet)
" 16/19-34bc 17/19-23de
.Topaoil & ) Topsoil 2 2
Sand and eclay 1L 20 Ciay and sand 22 24
Clay 25 45 Sand 3 27
Sand 3 L3 Clay 19 L&
Clay and rock {(weathered?) Rd 68 Sand, water-bearing a0 76
Rock (weathered?) 12 80
. 17/19-26ad
Clay and rock 20 100
Sand 5 5
Rock 70 170
Sand, coarse, hard 25 30
16/20=5¢cc Sand, fine, and clay 15 L5
0ld well 90 90 Clay, sandy 23 68
Sand, water-bearing 30 120 Sand, coarse 20 88
Clay, sandy 80 200 Clay snd gravel L 92
Send 42 2.2
17/20=-31ac2
16/20-17ac Topsoil L b
So0il, sandy 12 12 Sand, white, silty 6 10
Sand, fine 13 30 Clay, yellow, silty 20 a0
Gravel a a8 Band and silt h 34
Sand, coarse 22 60 Granite, decomposed 55 90
Gravel and boulders 15 75 Granite rock, solid and
fractured 139 229
Clay, sandy L 12G
Granite, weathered and clay 7 236
Clay, yellow 45 165
Sand and some clay 2 238
Jand and pea gravsl 35 200
Granite, decomposed 20 258
Granite, decomposed 25 225
Granite, hard & 26l
Grenite, decomposed 50 314
Sand, c¢lean, wabter-bearing 3 317
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LIST QF PREVIOUSLY FUBLISHED REFORTS IN THIS SERIES
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Report Report
No., Valley No. Vallev
1 lewark (out of print) 25  Coyote Spring
2 Pine (out of print) Kane Spring
2 Long (out of print) Muddy River Springs
L Pine Forest 26  Edwards Creek
5 Tmlay area {out of print) 27  Lower Meadow Patterson
6 Diamond (out of print) Spring (near Panaca) Panaca
7 Desgert Bagle Clover
& Independence Dry
9 Gabbs 28  Smith Creek and Ione
10 Sarcobatus and Oasis 2 Grass (near Winnemucca)
11 Hualapai Flat 30 Monitor, Antelope, and Koheh
12 Halston and Stonecabin 31 Upper Reese
13 Cave 12  Lovelock
14 Amargosa 33 Spring (near Ely) {out of print)
- 15 Long Surprise 3 Snake
Magsacre Lake  Coleman Hamlin -
Mo squito Guanc hAntelope ‘ ;
Boulder Pleasant ¢
16 Dry Lake and Delamar Perguson Desert (out of print) :
<17 Duck Lake 35  Huntington "
18 Garden and Coal Dixie Flat g
19 Middle Reese and Antelope Whitesage Flat {out of print) -
20 Black Rock Desert 36 Eldorado — Piute Valle N
: Granite Basin {Nevada and Califmrniag ki
High Rock Lake 37 Grass and Carico Lake !
Summit Lake (Lander and Eureka Co.)
2 Pahranagat and Pahroc 38 Hot Cresk
22 Pueblo Continental Lake Little Smoky
Virgin Gridley Lake Little Fish lLake
23 Dixie Stingarea 39  Eagle (Ormsby Co.)
Foirview Pleasant L0 Walker Lake
Eastgate Jersey Aawhide Flats
GCowkick Whisky Flat
24 Lake
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Hydrogeology by F. E. Rush, 1966; Geology adapted from Thompson
and White (1964), Moore (1961), and Thompson (1951)

PLATE 1.—GENERALIZED HYDROGEOLOGIC MAP OF WASHOE VALLEY, WASHOE COUNTY, NEVADA






