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WATER RESQURCES AND DEVELOPMENT IN MASON VALLEY,
LYON AND MINERAL COUNTIES, NEVADA, 1948-65

By C. J. Huxel, Jr.

ABSTRACT

The study area comprises 510 square mlles in the Walker
River basin of western Nevada. Precipltation in the area
ranges from about 5 inches per year on the valley floor
(altitude 4,700-4,300 feet) to about 20 inches in the surrounding
mountains. The average growlng seasons between frosts of 32°
and 24°F, are about 110 and 200 days, respectively.

The Mason Valley floor is underlain by a thick sequence
of alluvium and fan deposits that forms the principal source
of ground water in the valley. The alluvium contains abundant
well-sorted sand and gravel with transmissibilities generally
in the range from 50,000 to 200,000 gallons per day per foot,
and specific yields of about 20 percent. The total amount of
water stored in the uppermost 50 feet of saturation (which in
most parts of the valley begins less than 10 feet below land
surface) is about 1,100,000 acre-feet.

East and West Walker Rivers, which enter the valley from
the south and join to form the maln stem, contributed an average
of 216,000 acre-feet per year during the period 1948-65. 1In
an average year, about 140,000 acre-feet was diverted and about
3,000 acre-feet of ground water was pumped to irrigate about
30,000 acres, Of the total, about 41,000 acre-feet was consumed,
and the remainder consisted of return flow, canal loss, and
evapotranspiration. Durlng the same period, about 4,000 acre-
feet per year of ground water was used for mining, municipal,
domestic, and stock purposes. Surface-water outflow from the
valley via Walker River and Adrian Gap averaged about 108,000
acre-feet per year for the 18 years ending in 1965, and evapo-
transpiration losses were about 57,000 acre-feet per .year,

In the drought years 1959-62, an average of 30,000-35,000
acre-feet of surface water and 7,000 acre-feet of ground water
was used annually for irrigation, and almost the entire amount
was consumed. Inflow and outflow in the Walker River system
averaged only 107,000 and 25,000 acre-feet per year, respectively.




Most stream and ground water in the valley is of suitable
quality for agricultural and domestic use, as well as for ore-
processing and plant needs at the large Anaconda open-pit
operation west of Yerington. Specific conductances are
characteristically less than a thousand micromhos, except for

waters from thermal springs and flowlng wells north and east . |
of Wabuska. i

Conjunctive use of surface and ground water, together with ,
salvage of natural water losses, would provide an obvious way : . .
to improve the economy of the area, as well as to utilize more !
effectively the water resources. The system yield, or maximum
amount of surface and ground water that can be salvaged for
beneficial use may be as much as 100,000 acre-feet per year. :
'This figure 1s based on the present use of about 40,000 acre- |
feet of streamflow, pPlus salvage of substantial amounts of the
present -day evapotranspiration loss and up to about one-fourth
of the average surface-water outflow, plus pumpage of about
25,000 acre-feet of ground water per year. However, Mason : |
Valley 1s only one segment of the Walker River system, Therefore, !
the actual system yielg may prove to be more or less than that
suggested above, depending principally upon upstream diversions,
future construction of holdover-storage reservoirs, needs of
downstream users, and any plans for sustained recreation at

Walker Lake, where the level has been declining about 2 feet
per year,




INTRODUCTION

Purpose and Scbpe

~This hydrologic study of Mason Valley was made by the U.S.
Geological Survey in cooperation with the Nevada Department of
Conservation and Natural Resources. The need for a study
became apparent during and following a drought in 1959-62,
During the drought, the flow in the Walker River was insufficient
to furnish adequate irrigation water to crops in the valley.
More than 50 irrigation wells were drilled and pumped to meet
the needs. As more wells were drilled, the State wanted to know
whether the additional ground-water rights granted might exceed
the system yield of the valley, and whether increased pumpage of
ground water might interfere with existing surface-water rights.

Accordingly, the main purpose of this study was to appraise
the hydrology of Mason Valley with particular emphasis on the
amounts of water available for use durlng both normal and drought
periods, and to determine where, how much, and by what processes
water 1s lost during its movement through the valley. An
additional objective was a qualitative examination of the relation
between surface water and ground water in the valley. '

Thls report describes the geologic and hydrologic properties
of the water-bearing deposits; estimates both the long-term and
drought-period inflow to and outflow from the valley; determines
the loss and gain characteristics of streamflow; evaluates the
possible effects of increased supplemental pumping on ground
water and surface water; describes the chemical quality of water,
its suitability rfor various uses, and its relation to the flow
system; and estimates the long-term and drought-period system

yields of the valley and the possible limitations imposed by
them on future development, . - :

Field work was done in 1965 and the spring and early summer
of 1966 and consisted primarily of water-level measurements in
many of the wells in the valley in the fall and spring of 1965
and 1in the spring of 1966, miscellaneous surface-water measure-
ments along selected sections, pumping tests of selected wells,
collection of Samples from streams, ditches, and wells for
chemlcal analysis, mapping of phreatophytes, collection and
analysis of available well logs, and mapping of geologic units.

Location and Areal Extent

Mason Valley, as described in this report, covers about 510
square miles in the Walker River drainage basin, Nevada. Most
of the valley is in Lyon County, with a small area in Mineral

e ——————




County; 1t lies approximately between lat 38°35' and 39°15' N,
and long 118°50' and 119°20' W. The valley ranges in width from
about 9 miles in the south to nearly 20 miles in the central
part, and is about 40 miles long.

The valley 1s bounded on the east by the Wassuk Range, on
the west by the Singatse Range, on the south by the Pine Grove
Hills, and on the north by the Desert Mountains (pl. 1). The
East and West Walker Rivers flow into the valley from the south,
“and Join to form the main Walker River, which flows northward
through the valley. The Walker River flows out of the valley
through a gap, herein referred to as Walker Gap, in the low
hllls between the Wassuk Range and the Desert Mountains.

The chief agricultural activities in the valley are hay
and grain farming, cattle feeding, and some dairying. In
addition, small amounts of onions and garlic are raised. The
principal mining industry is operated by the Anaconda Copper
Co. and consists of an open-pit copper mine, leaching plant,
and concentrator. The mine and plants furnish employment to
about 550 people. The Peoples Packing Co., a local meat-packing
concern employs about 22 persons. '

The only city in the valley is Yerington, the seat of Lyon
County (population 2,150, 1964 estimate). Smaller settlements
Include Weed Heights (population 1,500), an industrial community
serving the employees of the Anaconda Copper Co., Mason (popu-
lation 300), a few miles south of Yerington, and Wabuska (popu-
lation 40), a small railroad community at the north end of the
valley. The rural population of the valley is about 1,500.

Subareas

For the purposes of this report, the floor of Mason Valley
has been divided into four subareas,; from south to north:
Missouri Flat, Mason, Yerington, and Wabuska (pl. 3). Estimates
of inflow and outflow and water budgets are presented and
discussed wilth respect to these subareas.

Previous Studies

The earliest geological studies that touched on the Mason
Valley area were made by Russell (1885) and Smith (1904).
Subsequent studies by Hill (1915) and Knopf (1918) evaluated
the geology and ore deposits of the area. The geologic map
presented in this report is based on work done by Moore (1961)
and Ross (1961). '

Unpublished data relating to the water resources of Mason
Valley were supplied by the U.S, Bureau of Reclamation (written
commun., 1964),

b,
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HYDROLOGIC ENVIRONMENT

Landforms and Structural Features, and Geologlc Units

The principal landforms of Mason Valley are the central
valley area and surrounding mountain ranges. The two tmajor
ranges bordering the valley, the Singatse and the Wassuk, are
north-northwest trending fault blocks. Uplift has occurred
primarily along the steep east-facing slopes of the ranges.

The maximum altltudes of the Wassuk and Singatse Ranges within
the Mason Valley drainage area are about 9,000 and 6,700 feet,
respectively. Maximum altitude in the Pine Grove Hills is .
about 8,650 feet, and in the Desert Mountains, about 6,710 feet,

: The mountaln blocks are composed of granitid, metamorphic,
and volcanic rocks, and to a lesser extent, of semiconsolidated
to consolidated sedimentary deposits., The nature and occurrence

of these rocks are summarized in table 1, and their distribution
is shown on plate 1, :

The valley floor ranges in altitude from 4,600 to 4,700 feet
at the south end to 4,290 feet at the north end. The East and
West Walker Rivers enter the valley at altitudes of 4,600 and
4,680 feet, respectively, and the maln Walker River flows outb
of the valley at an altitude of 4,290 feet. At one time the
river flowed out of the basin through Adrian Valley (pl. 1)
and entered the Carson River near Fort Churchill (not shown on
map); during large floods, minor flows still spill through this
gap. Maximum rellef in the area is about 4,700 feet.

The valley area is a structural trough which has been filled
with unconsolidated alluvial deposits derived in part by erosion
of the emerging mountain blocks and in part from materials
transported into the valley by the East and West Walker Rivers.
The alluvial apron and the valley floor are the two major land-
forms comprising the lowland area.

The unconsolidated deposits underlylng the valley floor are
collectively called the valley-fill deposits, and they constitute
the main ground-water reservoir of Mason Valley. The valley-fill
deposits comprise four geologlc units: younger alluvium (which
includes the lacustrine deposits of Lake Lahontan), younger fan
deposits, older alluvium, and older fan.deposits. The lithology
and general characteristics of these units are summarized in
table 1, and their areal distribution is shown on plate 1 (except
for the older alluvium, which is not exposed). Their general
stratigraphic relations are shown in figure 1.




Table 1.--Geologic units:

tneir lithologic and hydrologic characteristics

Thick~
Geologic Geologic ness
age unit {feet) Lithology fydrologic characteristics
Loose, well-sorted sand, gravel, cobbles, Channel and flood-plain deposits
and boulders, with layers of silt or are highly permeable and are good
Younger 0- |sandy clay. Comprises channel, flood- aquifers. Coarse deposits in the
alluvium 100+ |plain, and terrace deposits laid down by Holocene channels of the Walker
Pleist~ the Walker River and its major tributaries,|River provide the best avenue of
ocene Plus strand-line and bottom deposits of recharge to the ground-water
to Pleistocene Lake Lahontan. Z3ottom deposits|reservoir.
tiolocene consist of silt, fine sand, and clay,

- Poorly sorted, gravelly clay, sandy clay, In general, younger and older fan
> ~| Younger and fine sand with occasional stringers deposits are of low permeability,
Fd - fan 0- and lenses of sand and gravel. Locally, however, stockwatering and mining
< «| deposits 100+ |derived from erosion of older rocks and wells penetrating buried sand and

~ = deposits in iason Valley: generally gravel deposits yield small to
) M > equivalent to younger alluvium (fig. 2). moderate amounts of water. Properly
s ) - constructed, large-diameter wells
P - Sandy to gravelly clay with abundant may yield up to several hundred
; — cobbles and boulders anc occasional lenses |gallons per minute.
o w| Older of semiconsolidated to cemented sand and
> fan 0- |gravel. Locally derived from erosion of
v deposits 700t |consolidated rocks of the surrounding '
Pleist~ mountains. Lquivalent in part to older
ocene alluvium (fig. 2).
Similar in lithology to younger alluvium Constitutes largest and most
Older 0- |described above. Deposited by ancestral productive aquifer in the area,
alluvium 500t [vWalker River; underlies valley floor at with tested transmissibility as
depths greater than about 100 feet. wot high as 270,000 gpd/ft. Wells
exposed at land surface. yleld up to 3,000 gpm.
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Table 1.--Geologic units (continued)

Thick-
Geologic Geologic ness
age unit (feet) Lithology Hydrologic characteristics
iiiocene Sedi-- Sandstone, mudstone, shale, marl, Consolidated rocks are generally
and mentary - diatomite, and limestone. Includes impermeable; however, where they
Pliocene rocks interbedded tuffaceous rocks, lava flows, - lare fractured or jointed, they
e and breccia. yield small to moderate amounts
3 of water to wells.
g' Khyolite flows and tuff, andesite and
£ Olig- | 2 dacite lava flows, breccia, and
) ocene | 8 |[Volecanic - agglomerate. Includes interbedded
to 1 rocks sedimentary rocks and lo¢ally, thin basalt
Pliocene| g flows with interbeds of scoriaceous basalt
3 breccia.
1 43 3
% § § Granitic - Granodiorite, quartz monzonite, and granite
QQ g | rocks porphyry.
< (<]
O
g . Metamorphosed andesite, basalt, and
I Meta~- rhyolite flows, tuff and breccia,
E(Dg : morphic -— metamorphosed limestone, lime shale,
R = rocks dolomite, and gypsum and volcanically
S derived sedimentary rocks.
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Watker River

Younger fan deposits

Younger alluvium

s 9.
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Older alluvium
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Figure 1.—Generalized geologic section near Yerington.
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Most of the Lake Lahontan lacustrine deposits of Pleistocene

- age have been removed or reworked by the Walker River as it has

meandered back and forth across the valley. Lake Lahontan
strandline units, consisting of beach, bar, and beach-ridge
deposits, were formed for the most part on alluvial aprons
between dltitudes of 4;340 and 4,375 feet (pl. 1). They are
not areally extensive and, with one or two exceptions, are

not strongly developed. The lake in Mason Valley seemingly
had a relatively short 1life, and- probably was less than 60 feet
.deep during much of its exlstence (Morrison, 1964, pl. 9). The
- maximum lake level 1s shown on plate 1.

Climate

. . The climate of the Mason Valley area 1s arid to semiarid.
Precipitation ranges from about 5 inches per year on the valley
floor to about 20 iriches on the mountains. During the winter,
much of the precipitation falls as snow, whereas during the
Summer, thundershowers contribute significant amounts. Annual
precipitation and cumulative departure from average annual
precipitation at Yerington for the water years 1915-65 are
shown in figure 2. fThe cumulative-departure curve shows that
annual pPeciﬁitation was generally less than average during
1919-21, 1924-34, 19U6-50, and 1959-60, and was generally
average or above average during the remaining years.

Average temperatures over the period 1921-65 at Yerington
are shown in table 2., The average growing seasons in the
valley for crops experiencing killing frosts at 32°F, 28°F, and
24°F are, respectively, 109 days (4b6-year average), 13U days
(40-year average), and 198 days (38-year average).

Prevgiling winds traverse the valley from the west, and storm
trajectories are generally westerly (Thomas, 1962, p. A10). The

agnug} evaporation rate is about 4 feet (Kohler and others, 1959,
pl. . )

L .
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Table 2,-~Average temperatures at Yerington, 192165

(Records from U,S, Weather Bureau) . %

Average Average o

maximum minimum ‘

Average daily daily :

temperature temperature temperature '
Month (°F) CF) C°F)

January « « « « o o 30,8 - . 4, . s.e o 845.8 L, .. 4 4« 15.4 ' oo

February. e« ¢ o o o 36.6 ® 4 e e @ a o 53.1 e ¢+ ¢« & ¢ 21,2 L

March . . . . . . . 41,9 . . 4 . . PR 59.5 4 ¢ ¢ 4 4 W 24,4 |
April » @ ; » e a ¢ 49.2 4 e e 9 e v o 68‘0 e u e & =& 30‘6
May ¢ & v * e » c.o 56.4 ¢ o ¢ 4 eo'@e @ 7407 ; e ¢ # v @ 3708
June « s e a2 o e @ 63-3 T T A 83.4 * » @ 2 ¢ w- 44'1

July *« % e e s » « 70,6 @ ¢ s 4 o o & 92,3 4 4 4 e « » 49.4 .

-August, . . . v .. 68,8 L. .44 e. 90,9 ... ... 41,0
September ., ., . . . 61.0 . ., . ¢« ¢ o « 83.0 . . « « . . 38,9
OCtOber s ¢t o & o « 51v3 ¢ o & & o ¢ a 7108 ¢« o 8 o a o 3008

November, . . . . ., 39.4 . w4 a0 s 58.4 .+ . . 4+ 4 . 20.8 |
December. . * s ¢ @ 32.4 ¢ ¢ o o a a 47.8 ¢ ¢ o o o s 16.1

Entire year . . . » 50\1 ® 4 & @& ¢ o o 69.1 > s 4 e e @ 31.4

10.




Cumulative departure. In inches

Annual precipitation, in inches

+1

Average annual precipitation, 5.08 inches

1915 1925 1935 1945

Figure 2.—Annual precipitation and cumulative departure from average precipitation at Yerington, 1915-65.

1955

1965




VALLEY-FILL RESERVOIR

Extent and Boundaries

The valley-fill reservolr, formed by the younger and older
alluvium and the younger and older fan deposits, is the principal
source of ground water in Mason Valley. The fan deposits underlie
about 110,000 acres (170 square miles) on the alluvial aprons.

. In several places, stockwatering wells have penetrated as much

as 400 feet of older fan deposits overlying consolidated rocks
(see log of well 11/25-26bal, table 26), whereas in many other - ,
places, the upland alluvial deposlts form only a veneer over
the consolidated rocks (see log of well 12/26-4bal).

N i

The younger and older alluvium underlie an area of about _
87,000 acres (almost 140 square miles) beneath the valley floor. !
Some irrigation wells have penetrated nearly 600 feet of younger '
and older alluvium without encountering bedrock or buried older
fan deposits, and one well (15/25-15¢bl) has penetrated 800 feet
of valley fi1l overlying bedrock., The total thickness of the
valley fill may be more than a thousand feet in the deeper parts
of the valley. :

The extérnal hydraulic boundaries of the valley-fill
reservoir are leaky along the contact with granitic, metamorphic,
and most volcanic rocks, and moderately leaky along the contact
with sedimentary and more permeable volcanic rocks. Recharge
boundaries within the valley~-fill reservolir are formed by the
East, West, and mainstem Walker Rivers, and by the numerous
irrigation canals and ditches that interlace the valley floor.
Discharge boundaries are formed by the drainage canals and in
most of the downstream half of the valley by the Walker River.,

Thickness and Distribution of Sand and Grayel

Well-sorted deposits of sand and gravel are abundant in the l
valley £ill underlying the central part of Mason Valley. Figure
3 shows the distribution of sand and gravel in relation to all
other materials in the first 100 feet of saturated deposits.
Most of the sand and gravel has been deposited in channels of
the Walker River, and the distribution patterns are thus an
indication of the more persistent courses followed by the river
during the time interval represented by this upper 100 feet
of saturated deposits.

North of Yerington, deep wells penetrate channel and flood-
plain deposits of younger and older. alluviam to depths of nearly
bUO feet (well 14/25-Udal, table 26). These tluviatile deposits
were laid down by the river at an altitude as much as 500 feet
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below its present outlet. Either the former outlets of the
river were cut down to that altltude and then backfilled by
alluviatlon, or, as is more likely, the valley has been down-
faulted several times in its history, and has each time been
filled with alluvium to the outlet level. That the Walker
River as a through-flowing system has been a major long-term
factor in deposition of the valley-fill deposits is shown by
the abundance of coarse-grained, well-sorted alluvium,

Transmissibility and Storage Coefficients

The coefficient of transmissibility is a measure of the
capability of an aquifer to transmit water, The coefficient
of storage of an unconfined valley-fi11 reservoir is a measure
of the amount of water that will drain--given enough time--
from the deposits as the water level is drawn down by pumping.
When utilized together in certain types of mathematical models
or when simulated in electrical models, the two coefficients
define the hydraulic diffusivity of the system. In simpler
terms, they can be used to describe the dilstribution and amount

of water-level change that will result under certain pumping
and boundary conditions. )

Seven pumping tests were run in Mason Valley to determine
principally the coefficient of transmissibility. Most tests
were of short duration (about a hundred mihutes), and therefore
did not yleld accurate values of storage coefficients, primarily
because of the slow downward drainage of water from the alluvial
deposits, Values of transmissibility obtained from these tests
ranged from 14,000 to 270,000 gpd (gallons per day) per foot,
with most of the values falling between 50,000 and 200,000 gpd
per foot., Flgure 4 is a preliminary expression of the areal
distribution of transmissibility in the valley-fill reservoir.
By relating reported specific capacities of untested wells to
the specific capacity-transmissibility relation for the tested
wells, and the unit permeabilities to the estimated thickness

of the valley fill, transmissibility estimates were extrapolated
to untested areas. |

The large yields of most wells, together with the apparently
abundant distribution of sand and gravel in the valley-fill
deposits underlying the valley floor (fig. 3), correspond with

the relatively high transmissibility values obtained from the
pumping tests.

The coefficient of storage, which over the long term may
pe nearly equal to the specific yield of the valley-f£ill deposits,
18 computed from well logs to be about 0.2, or equivalent to a
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specific yield of about 20 percent. (See section, "Ground water
in storage.") Lenses of less permeable silt and clay interspersed
throughout the sand and gravel of the valley fill act &as semi-
confining beds. Thus, locally and for short periods of time,

the flow system responds to stress the same way as does an
artesian system, This is especially true in the northern part
of the valley near Wabuska, where fine-grained clay, silt, and
s8llty sand beds confine more permeable deposits. (See log of
well 15/25-32adl, table 26.) The boundary of the artesian

area of flowing wells in the northern part of the Wabuska subarea
1s shown in figure 5, Thermal springs may be related to faults
underlying the valley fill. Long-term, large-scale pumping

in this part of the valley probably would cause most of the

wells and springs to cease flowing and would eventually dewater
the upper deposits,

In general and over the long term, the valley-fill reservoir
has reacted as a water-table system. Under native conditions, -
part of the runoff recharged the valley-fill reservoir by
infiltration through the channel deposits and by infiltration
of ponded water resulting from over-bank flooding, but much of
the runoff flowed out of the valley near Wabuska. With the
advent of crop farming and widespread irrigation, streamflow
was diverted from the Walker River and spread on cultivated
lands and native pasture. The large-scale diversion of stream-
flow to the fields and pastures, along with the stabilization of
flow through creation of upstream reservoir storage, decreased the
annual dilscharge by streamflow from the valley and increased
the annual volume of waterp going into ground-water storage,
thus causing a rise in ground-water levels., The rising ground-
water levels have (1) fostered an increase in the area of phreato-
phyte growth and consequently in the amount of waste evapotrans-
piration, (2) caused water logging in some areas in the northern
part of the valley, and (3) necessitated the construction of
more and larger drainage ditches.

Depth to Water

The depth to water in the valley lowland is generally less
than 10 feet, and in a large part of the area 1t is less than 5
feet (fig, 5). Depth to water inecreases sharply where the land

surface rises beyond the edge of the valley floor, as the position

of the 100-foot depth-to-water contour indicates. In some parts

of" the valley, water levels are at or very near the surface, and

in much of the area north of Yerington, water levels are sufficiently
shallow to support abundant phreatophyte growth. Drains extending

throughout the valley help to minimize water-logging in areas
of crops.




Ground Water in Storage

The amount of ground water stored, or more precisely in
transient storage, in the valley-fill reservoir to any selected
depth below the water table is the product of the area, the
selected depth, and the specific yileld of the deposits, The
selected depth for this study ie the uppermost 50 feet of
saturation, which 1s considered a reasonable drawdown for con-
Junctive use of surface and ground water, and the area is
that portion of the valley enclosed within the 100-foot depth- !
to-water contour (fig. 5).

The specific yield of a deposit with respect to water is the
ratio of (1) the volume of water which the deposit, after being
saturated, will yleld by gravity to (2) its own volume (Meinzer, i
1923, p. 28). The average specific yleld of the materials in the 1
upper 50 feet of saturation in the four subareas was estimated
from drillers' logs of wells., The materials recorded in the logs
were grouped into five general lithologic categories, using the
method descrlbed by Davis and others (1959, p. 202-206). Table 3
shows the five general categories and the assigned specific
ylelds, which are based on studies and tests of the Hydrologic
Laboratory of the U.S. Geological Survey (Johnson, 1966, p. 111).

Table 3.--Lithologic categories and their assigned specific-yield values

Assigned specific-

Lithologic category 1 ¥leld vaine
(drillers'’ designation) SymbolZ/ (percent)

Sand, medlumor coarse ., . ., , . ... . 8 30 |
Sand and gravel, gravel and sand,

gravel, cobbles, boulders or any

mixture thereof , . . ; 2X o0 13 6 25
Sandy clay, dirty or muddy gravel;

sand and/or gravel with clay

layErs - - - . - . - - - . - - L] - - - F 15
Cemented sand or gravel, sandstone,

gravelly clay, gravel and clay,
~811%, clay and rock . . ., . . . . . Cg 10
Clay - [ ) - - - - - - - - - L) - - * L) . C —5

1.

Used in table 4,
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Table 4 shows the pertinent data used in estimating the
specific yleld of each subarea, and table 5 1lists the estimated
total amount of ground water in storage in the uppermost 50 feet
of saturation in each subarea. The average specific yileld of
all subareas 18 20 percent, and the total amount of ground water
storeg 12 the uppermost 50 feet of saturation is about 1,100,000
acre-feet,

Ground-Water Flow

Ground~water flow in the valley-fill reservoir is from areas
of recharge to the principal areas of discharge in the northern
part of the valley, Plate 2 shows that the major components of
ground-water flow generally parallel the direction of surface-water
movement from south to north. Ground-water flow toward the channels
and flood plain of the Walker River system persists throughout
most of the year and results from the fact that much of the stream-
flow 1s diverted from the rivers in thelr upper reaches. The
diverted streamflow is conveyed through a complex system of ditches
to cultivated fields and pastures on the valley floor (pl. 3).

Much of the diverted streamflow recharges the valley-fill reservoir
each year, thereby causing an increase in hydrostatic head and
a general hydraulic gradient toward the river. :

In the southeastern part of the afea, ground water flows
generally northward through alluvium between isolated consolidated-
rock hills, then into younger alluvium east of Yerington (pl. 2),

Local cones of depression in the ground-water reservoir
are created by heavy pumping at two places, Seven large-diameter
wells ot shown on maps) around the eastern perimeter of the large
open plt mine west of Yerington are pumped at rates sufficient to
maintaln the water level 100 feet below the bottom of the pit °
(Holmes, 1966, p. 12), thereby creating a hydraullc giadient
toward the pit. Two wells Just north of the plt and near the
tallings pond are pumped to lower water levels enough to create
& cone of depression in this area (pl. 2).

Not shown by the water-level contours are vertical components
of ground-water flow, which are downward in areas of recharge
beneath and adjacent to ditches, river channels, and flooded
fields, and upward in areas of natural discharge and in the
arteslan area in the northern part of the Wabuska subarea.

Small amounts of ground water flow out of the valley through the
valley fill in Adrian Valley, Walker Gap, and Parker Gap (p1. 2)-
(See section, "Ground-water outflow, and flow between subareas.'")
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Table 4,--Summary of data usesd to estimate specific yield of vallev-fil1l dancsitsl/

Percentage of total footage Average

Number assigned to each litholozic category specific |
Subarea of Total (table 2) yieldz/
(storage unit) wall losns  footace G S F Cg - C (percent)~
Missouri Flat 9 - 450 54 0 39 0 7 20
Magon ' 25 1,256 67 2 20 7 4 21
Yerington 25 - 1,200 36 12 38 2 12. 20
Wabuska 26 1,300 © 51 24 20 2 3 203/
Total 85 4,200 A Average specific yield 20

‘91

1. For the uppermost 50 feet of saturated deposits below the average weter level in 1965~66,

2, Based -on percentages in each lithologic category and agsigned specific yields for each
category (table 3),

3. Arbitrarily adjusted downward to compensate for fine-grained material in the northern
part of the subarea vhere well-log data are sparse.




Table 5.-~Est£mated_g;ouﬁd water in storage in the valley-£fill reservoir

Area to valley fill Average
within 100~foot specific
- Subares depth~to~water contour yield Stored watenl/
(storage unit) (acres: see fig,5) . (percent) (acre~feet)
‘Missouri Flat : 13,160 : 20 130,000
Mason 13,500 21 140,000
Yerington 28,150 20 280,000
Wabuska 57,230 20 570,000
Total (rounded) . 112,000 20 1,100,000

.‘I.- For the uppermost 50 feet of saturation beléw-the average water
level in 1965-66. .
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SURFACE~WATER RESOQURCES

By E. E. Harris

Sources and Development

The principal source of water in Mason Valley is streamflow
in the Walker River system. The headwaters of the Walker River
rise in watersheds of the Sierra Nevada in Mono County, Calif.
Fed by melting snowpacks, streams flow northeastward to form
the East and West Walker Rivers. Upstream from Mason Valley,
the West Walker River flows through Antelope Valley, where a
part of its flow has been diverted to storage in the offstream
Topaz Reservoir (usable capacity 59,440 acre-feet), and through

Smith Valley. Diversions in both valleys are for 1rrigation of
cropland.

The East Walker River flows into Bridgeport Valley, where
i1ts waters are regulated by Bridgeport Reservolr (usable capacity
k2,460 acre-feet). Below Bridgeport Reservoir, the river flows
through a mountainous reach where small diversions are made for
irrigatlon of hay lands adjacent to the river, -

The East and West Walker Rivers merge in Mason Valley to
form the main Walker River, which flows northward through the
valley. At Walker Gap the river turns eastward then southeastward
and flows through Walker Lake Valley, where its waters are
impounded in Weber Reservoir and diverted for use on Indian
lands., The river ultimately empties into Walker Lake.

The waters of the Walker River system were well developed
for irrigation, their principal use, by the late 1880's., By
that time much of the presently irrigated land in Mason Valley
had been brought under development. The ditches and diversion
works In the valley have been gradually developed :and improved
over the years by individual farmers and small groups or
corporations. The Walker River Irrigation District was organized
in 1919 to administer the allocation of streamflow from the
Walker River system in Nevada and to maintain the diversion
works along the main channels. The District bullt Topaz Reservoir
in 1922, which was enlarged 1in 1937, and the Bridgeport Reservoir
in 1924, 1In 1936, U.S. District Court Decree C-125 defined

exlsting water rights on the river in Mason Valley and throughout
the Walker River basin.
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Streamflow data on Walker River in the vicinity of Mason
Valley have been collected intermittently since 1895 and
continuously since 1947, Gaging stations were installed in
January 1947 on East Walker River above.Strosnider ditch and
on West Walker River near Hudson. These gaging stations
measure all the river inflow to Mason Valley. The Walker
River station near Wabuska has been in continuous operation
8ince 1939, and measures practically all the surface-water
outflow from Mason Valley. Table 6 1lists the gaging stations
in Mason Valley, and the reriod for which records have been
published. Figure 6 shows the station locations.

Table 6.--Gaging stations, and period of published recordl/

Station name (and map location Period of record
number, fig, '

East Walker above Strosnider ditch,

near Mason (11/26-14cb) . . . + « ¢ + . . 1947-date
East Walker River above Mason Valley,

near Mason (11/26-4¢) , . . .. . « « . . . 1016-17, 1921-24
East Walker River near

Yerington (11/26-5) . . . . . . « . . . . 1902-8
East Walker River near Mason (12/25-26) . . . 1910-16
West Walker River near

Hudson (11/25-18¢d) . « . . v v .+ v o . 1914-25, 1947-date
Walker River near Nordyke (12/25-16) . . . . . 1895
Walker River at Mason (13/25-33a¢) . . . . . . 1910-16, 1921-22

Walker River near Wabuska (15/26-20bd) . . . . 1902-8, 1920-35, 1939-

datve

1. U.s. Geological Survey (see "References cited").
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Runoff Characteristics

Characteristically, the greatest volume of runoff in the
Walker River basin occurs during the period March-July, when the
winter snowpack in the Sierra Nevada thaws. Exceptions to this
pattern occurred during the disasterous winter floods of 1937,
1950, 1955, and- 1963, because of warm raln on snow. The large
volume of snowmelt runoff provides irrigation water naturally
during the first part of the irrigation season, and seasonal
storage upstream from the valley usually provides necessary water
during the latter part of the season.

Storage 1n Bridgeport and Topaz Reservoirs tends to stabillze
streamflow throughout the irrigation season, and in addition
provides moderate flood~protection benefits. Figure 7 shows
the seasonal pattern of inflow to Mason Valley before and after
development of upstream storage facilitles. Streamflow 1is
minimized during the winter months by storing winter storm
water for later release. The irrigation season begins 1in about
mid-March, and releases from storage are usually:begun about
that time. The impact of the reservoirs is most significant
during the late summer months of August, September, and October
(fig. 7). During these months of maximum irrigation demand,
particularly in August and September, streamflow i1s maintained

by the release of stored water at a rate several times that of
natural runoff,

Even with storage reservoirs upstream, Mason Valley is
subject to flooding as the result of winter storms. These floods
do considerable damage to diversion dams, headgates, and road
bridges, as well as to agricultural land adjacent to the river
channels. The winter floods have high peak discharges but are
usually of fairly short duration, and generally do not produce
as large & volume as the spring snowmelt.

Inflow to the Valley

Under present conditions of development, inflow varies
wildely during the year and from year to year, desplte the
influence of upstream reservoirs. Figure 8 shows the maximum,
minimum, and average monthly inflow to Mason Valley, on the
basis of streamflow records for the period 1948-65. During ,
that period, the maximum and minimum annual inflows were 456,000
acre-feet (in 1952) and 85,400 acre-feet (in 1961), and the
average was about 217,000 acre-feet per year (table 7). Correlation
with records outside the valley suggest that 1911 and 1938 may
have been the wettest years since 1900, with estimated inflows
of 580,000 and 530,000 acre-feet, respectively. Similar
correlations indicate that 1931 may have been the driest year,
with an inflow of only about 69,000 acre-feet.
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Table 7.-=Annual surface-water inflow, outflow, and loss

within Mason Valley, 1948-65

(Quantities in acre-rfeet)

Inflow

Fast Walker |West Walker ‘outrlowl/
Water River River Total Walker River ~ Loss
year (1) (2) | (3)=(1)+(2) (W (5)=(3)-(4)
1948 49,780 8,090 127,900 31,070 96,830
ko 52,290 go,67o 133,000 36,520 96,480
1950 56,400 94,260 150,700 30,330 120, 400
51 93,440 172,700 266,100 158,600 107,500
52 219,400 236,300 455,700 379,000 76,700
53 100,200 136,600 236,800 121,800 115,000
54 74,540 100, 700 175,200 43,340 131,900
1955 . b7,050 84,870 131,900 34,620 97,280
56 176,400 223,400 399,800 agg,ooo 122,800
57 102,400 124,800 227,200 »350 138,800
58 161,400 184, 400 345,800 227,300 118,500
59 74,580 87,710 162,300 70,590 91,710
1960 38,230 65,330 103,600 26,260 77,340
61 28,000 5;, 20 85,420 23,780 61,640
62 - 81,280 86,920 168,200 37,260 130,900
63 148,800 158, 500 - 307,300 169,200 138,100
64 64,080 85, 400 149,500 51,460 8,040
1965 113,100 157,450 270,600 123,200 147,400
18-year average 216,500 107,200 109,300

1. Does not include outflow through Adrian Valley.

Local natural runoff, principally from the Wassuk and

Singatse Ranges, at times contributes to surface-water inflow
to the valley, although the contribution is minor compared to the

river inflow,.

described by Eakin and others (1965).
| annual local runoff has been estimated to average about 2,500
| acre-feet in the Missouri Flat subarea, 2,000 acre-feet total
- 1n the Mason and Yerington subareas, and 1,400 acre-feet in the

Wabuska subarea, which is a total of about 5,900 acre-feet.
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Normally, local runoff occurs only during wet years or following
summer thunderstorms that produce flash floods in some of the
dry washes. TFor example, in July and August 1965, several
tributaries to Mason Valley produced f