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FOREWORD

The program of reconnalssance water-resources studies was
authorized by the 1960 Legislature to be carried on by Division
of Water Resources of the Department of Conservation and Natural
Resources in cooperation with the U.S. Geological Survey.

This report is the 54th in the series toc be prepared by the
staff of the Nevada District Office of the U.S5. Geological
Survey. Thesa 54 reports describe the hydroloqy cf 185 valleys.

The reconnaissance surveys make available pertinent
information of great and immediate value to many State and
Federal agencies, the Stale cooperating agency, and the public.
Az development takes place in any area, demands for more detailed
information will arise, and studies to supply such information
will be undertaken. In the meantime, these reconnaissance
studies are timely and adequately meet the immediate needs for
information on the water resources of the aresas covered by the
reports.

Roland D, Wastef
State Engineer

YN Yt "“i‘?f”:““j)

1971 - Division of Water Resources
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REGTONAL GROUND-WALER SYSTEMS IN THE NEVADA 1EST SITE AREA,

NYE, LINCCQLN, AND CLARK COUNTIES, NEVADA

By F. Bugene Rush

SUMMARY

The area covered by this report includez L6 hydrographic .areas
between Tonopah and Las Vegas, Mevada, and genters about the.Nevada
Test Site of the U,5., Atomic Energy Commigsion. The area-is arid
to semiarid, having an average annual precipitation of about
5 inches on the valley floors to as much as 20 inches in the
wetter mountains. '

. 'The cgonsolidatad rocks of the arvea are mostly volcanic
rocks; howaver, some extensive areas of carhonate rocks have
‘heen mapped. - ‘

Three types of ground-water regservolirs are identified:
valley-£fill, wvolcanie~-rock, and carbonate-rock aguifers.
Alluvium beneath valley floors is commenly saturated only at
great depth. Water in the wvalley-fill reservoirs generally
" leaks downward to underlying voleanic or carkonate rocks,

- Volecanic-rock aguifers in the eastern part of the study
area locally transmit water downward to carbeonate-rock aquifers,
In the western part of the area, the volcanic-rock aguifers
trangmit a regional flow of water, as do the carbonate-rock:
aquifers of the weastern part of the area.

The transmissivity of volecanic-rock aguifers of the
western part of the study area averages akout 10,000 gallons
per day per foot. The transmissivity of the carbonate-rock
aquifer generally is much higher, resulting in low flow
gradienta.

Three regional interbasin ground-water flow systems have
been identified: The Ash Meadows aystem in the eastern two-
thirds of thé area, the Pahute Mesa system in the western thixd,
and the Sarcobatus Flat system west of the study area and
including Cactus Flat. . Ground water in the Ash NMaadows system
flows generally southward to Aszh Meadows to discharge at éprings,
by evapotranspiration, and possibly by subsurface outflow across
a fault barrier to the south end of the Pahute Mesa system in
Amargosa Desert. The Pahute Mesa system flows generally soubth-
ward to discharge largely by evapotranspiration in Amargosa
Desert, Ground-water ig believed to flow southwestward from



Cactus Flat to Sarcobatus Flat where it is largely discharged
by evapotranspiration. Some of the water in the first two
systems may move southwestward as underflow to Death Valley
through the carbonate rocks of the Funeral Range.

The estimated average annual recharge and discharge for the
Ash Meadows regional system are 33,000 and alt least 17,000 acre-
feel, respectively; for the Pahute Mesa regional system these i
estimates are 11,000 and 9,000 acre-feet, respectively; and for
Sarcobatus Flat regional system, 3,500 acre-feet. For the Ash
Meadows dnd Pahute Mesa syztems, which join in Amargosa Desert,
the computed excess of .recharge over discharge of some 18,000
acre-feet per year may flow southwestward to Death Vallsy,
assuming of course that gubgtantial errors in the estimates do
not exist.

Because virtually all the ground-water discharge from the
hydrographic areas is by subsurface outflow at considerable
depth, most ground-water development probably will be from
ground water in storage. One exception iz the western part of
'Groom.Lake Valley where an estimated 2,500:acre-feet per year
could be -salvaged. Beneath valley floors, an estimated 10
million acre-feet of ground water is in transient storage in the
uppermost 100 feet of gaturatlon.




IHTRODUCTION

Purpose and Scope of Cthe Study

Many reports have-been written on various aspects of the
hydrogeolegy of the Nevada Test Site (RT3} and adioining areas,
but most of them were prepared on hehalf of the U.8. Atomic
Energy Commission by the U.5., Geological Survey as akds to the
Commisgion's testing program. Recause.of the limited distribu-
tion of these reports, mach of the information in them ig not
readily available to Lhe general public. This report has beéern
written to make that information available on the general ground-
water conditions of the area. Many of the general conclusions
presented here are abgtracted from theze other reports.. :

Objectives of this reconnaissance are to (1) describe the
general hydrologic environment, (2) appralse the source, occur-
rence, and movemant of ground water in the area, and (3) estimate
average annual recharge to and discharge from three major ground-
water systems. Because of the physical limitations governing the
hydrology, no preliminary estimates ‘of perennial yvield were made,
as is usually done in these reconnaissance studies. Howvever,
the yields estimated for Amargosa Desert (Walker and Eakin,

1963) and BSarcobatus flat {(Malmbherxg and Fakin, L1%62) are con-
sidered rough measures of the yields for the Ash Meadows, Pahute
Mesa, and Sarcohatus Flat regional ground-water systems of this
report. '

The compilation of information that forms the basis of this
report was made largely in January and February 1970,

Previous Work

A large number of reports have beesn written on various
aspects 0f Lthe hydrogeeclogy of the area, Many of the concliu-
sions in - this report are based on the findings of Zakin and others
(1963), I, J. Winograd and others (written commun., 1970}, '
Winograd and. Thordarson (1968), Winograd (1%963), and R. XK.
Blankennagel and J. L. Weir (written commun,, 1970), In addition,
geologlic maps have been prepared of the southemn part of Nye
County by Cornwall {(1967), Lincoln County: by Tschanz and
Pampeyvan (19261}, and Clark County by Longwell and others {1965).
Sevaral hundred additional reports on various aspects of the
hydrology and geclogy of the Nevada Test "Site are listed by
Ohl (1967} . - i



HYDROLOGIC ENVIRONMENT
Location

The area covered by this report is in southern Nevada, as
shown in figure 1, and includes 16 hydrographic areas plus the
extreme northern part of Las Vegas Valley, as shown by Rush
(19268) and as shown on plate 1 and listed in table 1. The
project area is in the southern pdrt of the Great Baqln and covers
dbout 6,200 square milas.

' La% Vegas is 30 miles southeast of the area; lonopah,
30 miles to the northwest. U.S. Highway 95 traverses the
southern part of the area and State Route 25, the nertheast
part. The small towns of Indian Springs, CarLus S5prings,
Lathrop Wells, and Beatty are on llighway 95 in the southern
part of the area (pl. 1).

Prior to the development of the Nevada l'ezt Site by the
U.5. Atomic Energy. Commigsion, little human activity took place
in the area. Since World War II, most of the area has been
used as a bombing and gunnery range for Nellis Air Force Base,
Lag Vegas.

Climate and Precipitation

The area is characterized by short, mild winters with light
snow in the mountalns and long, hot, and dry summers., At the
higher altitudes, the summer nights. are cool.

The area is generally gemiarid to .arid, PIELlpltaLan
ranges from less than 5 to more than 20 inches. The distribution
of precipitation is related to the altitude of the land surface
and-latitude--the higher mountains in the southeastern part of
the area receive the largest amounts of precipitation and the
nerthwestern valley floors the least. Most of the precipitation
falls in the winter, bhut some precipitation occurs in the.summer
as thunderstorms.

The estimated average annual precipitation 1s summarized
by hydrographic areas in the secltlion on recharge (table 3). The
distribution of precipitation used in this report is based on
estimates presented in-other hydrologic reports of this report
series (listed in the back of the report) for adjacent areas. ‘
The hydrographiu area having the smallest average annual precip-
itation 1is Rock Valley, recelving an average slightly less than
6 inches; the welttest is that part.of Las Vegas Valley included
in the report, receiving an average of about 11 inches. Most
of the hydrographic areas receive an average of between £ and
8. lnches pPer vear,




Table L.——Susmaxry of vphysiogruphy

PAdoepted from Rush, 1968]
Approximate Approximate. Stroam )
ATou altitude of intlow B,
Hyvdrographic arca {oquare vallevy floer . and '
. _miies) {feet) ot flow
CENTRAL NYIROGRAPHIC REGLON
{actus Flal — e e 403 5,400 Monie
Gold Plart ————owmae oy e ————— QA 5,200 None
Kawich Valleyv cem—— e oo 350 5,500 MNone
Yucea Flat ——————- —————— 305 4, 00 Mone
Frenchuman Flat ———sme—mme et i 465 3,200 Mone
Papoose Lake Valley —mee————e oo 107 4, 600 tione
Groom Lake Valley ———wemme 663 A 600D MNome
Tikaprvo Vallov:
Northern part ——amee——o———m e e 6y 4,300 Duiflew
Soruthermn parl —— - e 380 4, An0 Faflow
Three Takes Vallev: '
Northarn parh smer—— e e e e e 298 2,600 ‘ None

Tndian Springs Valley ———-——————ee— bhoh5 3,200 Honme
LOLORADG RTVER BASTN '

Thres Lakes Vallev: .,
Sourhorn puark ——meme—e——— e e 311 3,100 Intlow L

Las Vegas Valley, western slops of "
Gheep Bange only ——————- e — —— #4 - 3,400 OunElow

Buckboard Magy ———cwmmm—e e 240 5,000 Durflow
Mercury Valley -~ —— -t —rm 110 3,400 Duisflow
Rock valley ——rm————rm— e a2 3,000 O£ Low
Jackass Flats ——=r————— oo 279 3,500 Joth

Cratnr Flat m=—— e e e 142 3,200 Outflow

-



Geology

The distribution ¢f consolidated rocks and alluvium is
shown on plate 1. The consplidated rocks are mostly volecanic
rocks of Terliary age; however, Lhere are extensive outcrops of
carbonate rocks of Paleozoilc age that have been mapped by
Cornwall (19267), Techanz and Pampeyan (1965}, and Longwell and
others (1%965). The alluvium is of late Tertiary and Quaternary
age. :

Only two hydrographic areas do not have outcrops of
carbonate rocks--Cactus and Gold Flats (pl. 1}. Kawich valley
and Buckboard Mesa have only a .small part of the consolidated
rock crdpping out as carbonate rocks. All other hydrographic
areas included in this report have a moderate to large proportion
of carbonate rocks making up the consolidated rocks. Under the
valley £ill, a similar distribution of carbonate rocks is
probable.. :

'he distribution-of carbonate rocks has hydrologic signi-
ficance bhecause in this area, ag well as in many areas of Nevada,
they transmit flow in regional ground-water systems beneath
topographic divides.



GROUND-WATER RESERVOIRS

Three types of ground-water reservolrs or agqulifers were
identified by I. J. Winograd and others (written coemrun., 1970) and
R. K. Blankennagel and J. BE. Weir (written commun., 1970} :
valley-fill, wvolcanic-rock, and carbonate-rock agquifers.

Alluvium up to 2,000 feet in thickness (Winograd and
others, written commun., 1970), derived from the surrounding
mountains, underlies the valley floors and where saturated is
a reservoir for ground water. Depth-to-water data beneath
valley floors are provided in table 2. These data indicate that
in zome areas the valley fill may not be saturated and often,
where saturated, only at great depths. In all valleys, little
ground water is discharged to the atmosphere, except at a few
springs such as Indian Springs. Indian Spring discharge, less
than 500 gpm {(gallons per minute), is small in relation to- the
total recharge to the area. In the ltopographically closed
hydrographic areas, ground water flows through the valley fill
and moves laterally or vertically downward to volcanic-rock or
carbonate-rock aquifers. Beneath Yucca and Frenchman Flats,
Winograd and others (written commun., 1970} estimated that the
downward- leakage to the carbonate-rock aquiferxs is less than
100 acre-=feet per year in each valley.

The volcanic-rock aguifers locally transmit water through -
fractures in the eastern two-thirds of the project.area. This
flow, as in alluvium, is to underlying carbonate-rock aguifers.
However, in the western third of the area, where carbonaterocks
are absent, the fractured volcanic-rock aguifers transmit ground
water beneath topographic divides -and.unite the area into a
regional ground-water flow system. DBlankennagel and Weir
(written commun., 1970) estimated thal the transmissivity of the
volcanic-rock aguifers ranges between 1,400 gpd (gallons per day)
per foot to more than 100,000 gpd per foot and may have a mean
value near 10,000 gpd per foot.

Several thousand feet of saturated carbonate-rock aguifers 1is
pelieved to underlie most of the eastern two-thirds of the area.
These aguifers are highly fractured limestone and dolomite,
having transmissivities ranging from as small as about 6 to
as large as 6 million gpd per foot (Winograd and others, written
commun,, 1970). Ground water is transmitted through carbonate-
rock agquifers on a regioconal basis to form a large ground-water
system. The gradient of the piezometric surface is commonly.
only a few feet per mile (pl. 1); however, acrecss major faunlte,”
water-level altitudes may differ as much as 500 feet within a
valley and 2,000 feet between valleys {(Winograd and others,
written commun., 1970).




Tahle 2.=<Minimum depths to water beneath valley floors

[Principally Lased on data £vem Winograd and others, and
CBlankennagel and Welr {wrirten commun,, 1970} ]

Agquifer

Approximate

miniuwin depth

Lo water
(fant)

Approximate altitude of

water surface where depth

to water 18 a minZmum
(fant above zea lovel)

Hydr¥ographic area

Groom Take Valiey
Papcose Lake Vallaey
Tikapus Valliey
Norchern part
Southern part
Las Vepau Valley
Western slope of
Sheep Range only
Three Lakes Vallow
Northeorn part
Southgrn parc
Indian Springs Valley
Yucca Flat
Frenchman Flat
Jackass Flats
Fastern one-thivd only
Rock Valley

Mercury Valley

Gald Flatc
Kawich Valley
Buckboard Mezas
Jackass Flats

Western two-thirds only

Crater Flat

ASH MEADOWS GROUND-WATER SYSTEML/

AlLlnviunm

Carvbondte rock

(unknown}

Alluviam
Alluvium
AlTuvim
AlLuvium

Alluvium or

voleanic rocks

B

Darnonate rosk

100
2,100

500

100-300
a ~=07?
b 1,300
[l 1419

1,250=1,300

00350

PAHUE MESA GROUND-WATER SYSTEMZ/

Alluwium
(unlknown)

Volcanic rock

Alluvium or
volcanic rocks

Alluvium or

voleanic rocls

230=-250
400

d 400-450
a 300-350

£ 250=-60G

4,340
2,500

<3,700

D .750-2,900
3,100-3,175
2,400
2,400

2.300=2,350
7,350-2,400
4, 880=4,970
4, 200-5, (00
5,700=5,800

25 300-2,350

2,300-2, 400

SARCUBATUS FLAYT GROUND=WATER SYSTEMi/

Cactus Flat

AlTuvium

d  90-150

5, 200-5,300

1. Alse includes the eastern part of Amarposa esert.
2. Alsoe includes Casis Valley, wastern part of Amavgosa Desert, and possibly the
southern part of Reveille Valjiev. :
3. No valley flcer present; depth is

4, Mostly west of roport area.

waler systen.

a. Near Indian Springs.,

b. [akin and others (L4673,

reports 670 [eet.

table 1)

c. Eakin and othoers (196073, table 1)

reports H83 feet.

helow mesa.
Cactus Flat may be part of Pahute Mesa grounsd-

Semiperched water.
Near lLathron Wells.
Southern part of valley floor. .



REGIONAL, GROUND-WATER FLOW SYSTEMS

Three regional interbasin ground-water systems have been

.identifiéd'in the study area (pl. 1): {1l) the Ash Meadows ground-
watex system in the eastern part of the area (the Ash Meadows Ground-

Water Basin of Winograd and others, written commun., 1970);

(2} the Pahute Mega ground-water system in the western part
(informally designated by Winograd as the Oasis Valley-Fortymile
Canyon basin); and (3) the Sarcobatus Flat ground-water system,
mostly west of the report area and probably including Cactus
Flat. Because the first two flow gystems converge in the
Amargosa Desert, they actually may be parts of one large regional
ground-water basin that could extend southward te and include
much of Death Valley.

Plate 1 and tables 1 and 2 show that the bulk of the Ash
Meadows and Pahute Mesa ground-water systems are made up of the
16 hydrographic areas described in this report. Of these hydro-
graphic areas, 10 are topographically closed valleys. The
piezometric contours of plate 1 show that the regional ground-
water flow generally is southwestward to the RAmargosa Desert.

The north=-trending boundary between the Ash Meadows and
Pahute Mesa ground-water systems ls largely based on the great
difference in water levels of at least 2,000 feet near the
central paxt of the area (pl. 1). Southward, the disparity is
less pronounced, amounting to less than 100 feet in the Amargosa
Desert. Northward, the disparity also seems to decrease, but
“water-level data are lacking to define the amount. Moreover,
the northern extent of the boundary has not been defined%’

Ash Meadows. Ground-Water Systém

The boundaries of the Ash Meadows ground-water system have
not been precisely fixed, especially at its northern end. . A
reconnhaissance was made of water levels in wells that tap
alluvium in the southern part of Penoyer Valley (pl. 1l). The
water-level data indicate that. the local flow in alluvium is
northward, suggesting the presence of a ground-water divide
probably in the vicinity of the topographic divide beatween
Penoyer Valley and Tikapoo and Croom Lake Valleys. According
tc fakin and others (1963, p. 13) Penoyer Valley probably is
hydroleogically closed. .

East of Tikapoo Valley, Eakin (1966) described a separate
regional ground-water flow system in the White River area, which

may be hydroleogically separate from the Ash Meadows system (pl. 1).

The southwestern boundary of the system is within the
Spring Mountains. For the purpeses of this report it is assumed
to coincide with topographic divides, as shown on plate 1 and

10




limited to the study area. In addition,. the western flank of
the Sheep Range of Las Vegas Valley (pl. 1)} probably contri-
buteg water to the Ash Meadows systgm (Winograd and others,
written commun,, 1970).

At Ash Meadows in the Amargosa Degert one or more faults
(pl. 1) form-a barrier to ground-water flow, probably causing
water from the system to bhe discharged as springs {(Winograd and
others, written commun., 1970). However, the effectiveness of
the barrier to ground-water flow is not known. Appreciable
leakage across the barrier may ogcur.

Pahute Mega Ground-Walter System

The Pahute Mesa regional ground-water system probably
includes the western one-third of the study area (excluding
Cactus Flat), Qasis Valley, Amargosa Desert west of the Ash
Meadows fault, and possibly that part of Reveille Valley south
of the topographic divide near its center in T. 1 W., {(Blanken-
nagel and Weir, written commun., 1270), Cactus Flat (pl. 1)
may drain southwestward to Sarcobatus Flat as part of the
Sarcobatus Flat regional ground-water system., The southern part
of Reveille Valley, north of Kawich Valley and an extension of
Railroad Valley (pl. 1) may contribute ground water €ither
southward to the study area or eastward to Railroad Valley.

Ground water in the system generally flows through intex-
connected faults and joints southwestward toward OQasis Valley
and southward to the Amargosa Desert where most of the water is
believed to be discharged (Blankennagel and Weir, written commun.,
1970). The volcanic-rock aquifer is thé principal medium through
which the regional flow occurs; however, the valley-fill
aquifer also transmits flow beneath the Amargosa Desert. Part
of the combined ground-water outflow from the Ash Meadows
and Pahute Mesa.regional systems, as previously mentioned,
may flow southward through carbonate rocks to Death Vallcy

Sarcobatus Flat Ground-Water System

As stated earlier, Cactus Flat may he part of either the
Pahute Mesa of Sarcobatus Tlat ground-water systems. Because
no local ground water is discharged by evapotranspiration, . the
drainage may be scuthwestward toward Sarcobatus Flat or south-
eastward toward Geold Flat. For the purpose of compiling ground-
water budgets in this report, flow is assumed to he toward
Sarcobatus Flat. Other areas that prohably drain to Sarcobatus
Flat are Stonewall Flat and Lida Valley, both west of the
study: area and north of Sarcobatus Tlat. Ground water may also
drain to Sarcobatus Flat from Ralston and Stone Cabin Valleys,
northwest of Cactus Flat (Rush, 1968, p. 27).

Ll



RECHARGE FROM PRECIPITATION

On the valley floors, where the amount of precipitation is
small, little of the precipitation directly infiltrates to the \
ground-water reservoirs. The greater amounts of precipitation
in the mountains provide most of the recharge principally by
seepage losses from streams; some reaches the ground-water .
reserveirs from the mountains hy lateral or vertical seepage.
Most of the precipitation is evaporated either bhefore infiltra-
tion or after it temporarily adds to s0il moisure at shallow
depths. The general distribution of precipitation in the area
has heen complled on a map by Hardman (1965).

A method described by Eakin and others (1951, p. 79-8l)
ig used to estimate recharge in this report as in the other
reconnalssance reports in Nevada. The method assumes that a
percentage of the average annual precipitation recharges the
ground-water resgerveirs. Table 3 summarizes the estimated average
annual recharge for each of the hydrographic areas and the three
regional ground-water systems covered by this report. Eakin
and others (1963) computed different values for recharnge in some
of the valleysg. Since that time, additional precipitation and
other hydrologic data have hecome available allowing crude
refinements in the earlier reconnaissance estimates. According to
Blankennagel and Weir (written commun., 1970), the estimated
average annual recharge to the northern half of Bahute Mesa
ground-water system iz on the order of 8,000 acre-feet, which :
is slightly smaller than the estimate of the recharge for the +
entire system in this report. ‘

. For the Ash Meadows system, recharge averages only about . :
2 percent of the total precipitation; for the Pahute Mesa system, :
about 1 percent.

12
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0
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51,000

315,000

400,000

£407)

5, 180
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43,200
182,000
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6,720
4,510
6,77
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780
1,254
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Procipitation L ] o . ‘ : : :
om0 ferimated precipiration Estimated recharpe 3
(thousands of Area Runge - Aversgo Average Percentape of -
fopry) {acirez)  (inches) (feat) (acre-lfest) precipitacion Acre—feet
THREE LAKES VALLEY, SOUTUERN TART
-8 6,200 220 . 1.8 11,000 25 2,800 A
73 G720 15-20 1.5 10,000 : 15 1,500
a-7 - 1.2, 300 12=15 L.l 14,000 7 980
56 26,500 5-12 ‘ -8 21,000 3 630
-5 147,000 -l 74,000 Minor e
Subtoral (roupded) 199,000 L7 130,000 5 ., 000
THOLAN SPRINGE VATLEY
8§ 7,500 =210 1.8 14,000 25 3,500
7= Xa 200 Ia=2d0 1.5 27,000 15 3,200
H-7 : 22,800 0 1i-15 1.1 25,000 7 S 1,800
56 H9, 100 #-12 .8 55,000 3 1,600
“5 304,000 “ i 150,000 Minor -
Suhtotal (raunded) 418,000 .6 270,000 4 10,000
YUCCA FILAT
7 3,000 =12 1. 3,300 7. 230
67 20,000 3-12 . .8 16,000 3. 480 R
<4 169,000 -8 .5 _B4,000 Minor - s
Subtotal (rounded) 192,000 .5 100,000 0.7 700
FRENCHMAN Fi AT
g 4,001 * 4 -8 3,200 3 100
b 292,009 8 -3 150,000 Mingr -
-Subtotal (rounded) 296,000 ) La0,000 0.07 160
' JACKASS FLATSL/
Y Minor =15 1.5 - 15 -
b7 . 1,640 1215 1.1 1,700 7 120
i-6 7,170 a-12 LB 5,700 3 170
<5 50,700 8 ) 23,000 Minot . -
Subtotal (rounded) 3%,500 ] 32,000 0.9 100
ROCK VALLEY
h 1,100 =8 .3 Q630) 3 a0
5 50,000 “H .5 25,000 Minor o :
Subtotal {rounded) 31, 1040 .0 26,000 0.1 30
MERCURY VALLEY
=7 200 w15 1.5 300 15 50
H-7 1,850 12-35 1.1 1,400 ' 7 100
S-6 - 4, 330 g8-12 -8 3, 500 4 100)
w5 L Hr, L0 =3 5 33,000 Mingr =
Subtotal (rouaded) 71,900 .3 36,000 IS 250



FPrecipitation .. . .
Estimated precipitation

Estimated recharge

: Z.ong
=7y - (thonsands of Area Range Average Average Percentage of
f. faet) ({acres)  (inches) (feet) (acre=feet) precipitation Acre-feet
) . OTHER AREAS -~ Lastern part of Amargosa Deuert tinor
Y TOTAL FOR ASH MEADOWS GROUND-WATER SYSTEM (rounded) - 32,000
PAHUTE MESA CROITND-WATER SYSTLEM
GOLL FLAT
=8 1,260 =10 1.5 1,900 15 © 280
7-8 17,400 12-15 il 19,000 7 1,300
6=7 41,000 8-12 .8 73,000 3 24200
=6 325,000 =8 - 160,000 Minorx e
Subtotal (rounded) 435,000 .6 250,000 2 3,800
KAWLCH VALILERY
=8 300 =15 1.5 450 15 70
78 18,200 12-15 1.1 20,000 7 1,400
H-7 85,000 B-12 g 68,000 3 2,000
<6 127,000 <8 ) 64,000 Minor —=
Subtotal, (rounded) 230,000 .7 150,000 2 3,500
BUCKBOARD MESA
. =7 f1, 400 =12 1.1 7,000 7 490
' . h—7 39,400 8~12 © L8 32,000 3 960
“h 135,000 8§ ) 52,000 Minor -
' Subtotal (rounded) 151,000 .6 91,000 2 1,400
' JACKASS FLAPSZ/
=7 Minor =15 1.5 -- 13 -
6-7 3,280 12-15 1.1 3,600 7 250
5-6 14,300 8-12 L8 11,000 3 330
“5 101,000 <8 -5 50,000 Miner -=
Subtotal. (rounded) 119,000 -5 65,000 0.9 580
CRATENR VFLAT
=6 230 <12 1.1 240 7 20
H=-6 8,080 H=-1% .8 6,500 3 200
5 108,000 <8 .5 54,000 Minor -
Subtotal {rounded) - 116,000 .5 61,000 0.4 220
) OASTS VALLEY
=7 420 =12 1.1 460 7 30
. 6=-7 39,300 8-12 -8 33,000 3 990
<6 238,000 <8 ) 1.26,000 Miner -
Subtotal (rounded) 278,000 .5 150,000 .7 1,000
OTHER AREAS
. Westoern part of Amargosa Desert Minor
Southem part of Revellle Valley a 1,000
TOTAL FOR PAHUTE MESA GROUND-WATEK SYSTEM (rounded) 12,000

1
-
N

3



Frecipltation Lstimated precipitation . Estimated reﬁharge —
Zone ; o . o
{thousands of Area Range Average Average, Percentage of ) -
feat) (acres)  {inches) (frct) (acre-fcet) precipitation Acre=feet- Lt
SARCOBATUS FLAT GROUNI-WATER SYSTEM3/ " IR
CACTUS FLATAS '
=9 100 =15 .5 150 s} - 20
=9 4,230 12-15 1.4 3,600 7 7 250
7-8 13,800 B-12 4 11,000 ‘ 3 - 330
=7 240,000 -8 .5 120,000 Minor o=
Subtotal (rounded) 257,000 .5 130,000 0.5 600
OTHER ARLAS
Stonewall Flatc {Rusht, 1968, p. 32). o 104 ;
tida Vallev (Rush, 1968, p. 32) L 500
Sarcebatus Flat (Malmbers and Vakin, 1962, p. 13) ) 1,260
TOEAL FOR SARCOBATUS FLAT GROUND-WATER SYSTEM 2,400

Fastern one=third only.

Western two-thicds only.

Composed of several hydrographic areas draining to Sarcobatus Flat, west of the
report area.

4. Unly hydrographic area in the reporl awea that mav drain to Sarcobatus Flat,

1.
2.
3.

a.  Estimated by Blankennagel and Welr (written commun., 1970). o .
.
s
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GROUND=-WATER DLSCHARGE

Most natural discharge of ground water from the study
area is by regicnal subsurface outflow to Ash Meadows, Amargosa
Desert, Sarcobatus Flat, OQasis Valley, and possgibly Death Valley,
as shown on plate 1. All depths Lo water are too greal for local
discharge by phreatophytes (greater than 50 feet) or by appreciable
evaporation from bare-soil areas (greater than 15 feet). A few
springs, such as Indian Springs (flows about 500 acre-feet per
yea¥) , dmscharge a relatively. small net amount of water in
relation to the total recharge to the report area.

Water supplies have been developed by the U.S. Atomic
Energy Commission and the military; the bulk of the watér is
apparently used for various operational, wmailntenance, and
construction purposes attendant to the nuclear testing program
and camp facilities on the Nevada Test Site. The Atomic Energy
Commigsion reported that during the lZ2-month period, ending
March 3L, 1970, approximately 1,700 acre-feet of ground water

..waq pumped on Lhe Nevada Test Slte.

The eqtlmated average annual dlacharqe from just the springs
at Ash Meadows is 17,000 acre-feet, according to Walker and
Eakin (1963, p. 21} and Winograd and others (written commun.,
1970). Additional discharge from the Ash Meadows ground-water
syvstem may occur (1) by evapotranspiration in and west of the
gpring area, and (2) by subsurface flow across the Ash Meadows
fault barrier (pl. 1) ko the western part of Amargosa Nesert
and thence to Death Valley.

The égtimated average annual discharge from the Pahute
Mesa ground-water system is 9,000 acre-feet. Of this amount,
2,000 acre~feet is discharged in Oasis valley (pl. 1), according
to Malmberg and Eakin (1962, p. 23); the remainder, about 7,000
acre-feet, i1s discharged west of the Ash Meadows f1u1t (Blanken-
nagel and Weiy, written commun., 1970).

For the Sarcobatus Flat ground-water system, the estimated
average annual discharge ig possibly 3,500 acre-feet. Of this
total, 3,000 acre-feet is estimated to discharge by evapotran-
spiration from Sarcobatus Flat and possibly 500 acre-feet as
subgurface outflow from Sarcobatus Flat to Grapevine Canyon
(northwest of Sarcdbatus Flat) {(Malmberyg and Eakin, 1962,

p.. 22),

17




GROUND-WATER BUDGET

For long-term conditions, recharge to and discharge from a - .
grpund—water system are about egual, if there has bheen no net ’
change in stored water in the system resulting from lﬂhq term : :
climatic changes or diversions from storage due to. develnpment
' Thus, the purpose of preparing a water budget is to compare [lhe
estimates of recharge and discharge, to determine Lhe maqnjtude_
of the difference between estimates, and when pOSSlble to seleéct .
a value that may reasonably represent both ther rechiarge and
discharge. The following tabulation shows the water budget for the
Ash Meadows, Pahute Mesa, and Sarcobaltus Flal regional ground-
water syetems: ' '

Estimated average ESLJmated average
- annual ground-water annual*grounﬂ"WﬂtPriQ!
Regional ground- ‘recharge (table 3) discharge (p ) Imbalance
water system (acre-feet) . .. lacre- feet) . 7 (acre- feetj
' : (1) T (2) (1) -(2).
Ash Meadows’ 33,000 ' ' a 17,000
Pahute Mesza 12,000 L 9,000
Sarcobatus I'lat 2,400 3,500 —l 100

a. Dlscharge in Amargosa Desert east of Ash Meadows fauWL largely
from sprlngs.

b. qucharge in Amargoga Desert west of Ash Meadows fault ahbout .
7,000 acre-feet; discharge in Oaslq Valley, about 2,000 acre-feet. .

For the Ash Meadows and Pahute Mesa systems, the estimated
average annual discharge as measured in Amargosa Desert totals
at least 24,000 acre-feet (Walker and ®Rakin, 1963, p. 27}. The
above table shows that the estimated average annual recharge to
the two systems totals about 45,000 acre-feet. The imbalance
between recharge and total discharge is seemingly an excess of
19,000 acre-feet per year. Although the excesgs may reflect
errors in the wstimates, a substantial part may be  accounted for
by subsurface flow to Death Valley, as previocusly degcribed.

Pistrang and Kunkel (1964, p. Y1l) estimated that about
4,000 acre-feet of discharge occurs in the Furnace Creek Wash
(southwest of Amargosa Desert), not including any subsurface flow
to the floor of Death Valley. Based on their recharge calcula-
tions (p. ¥20), probably only a- few hundred acre-feet of recharge
could be generated in the Furnace Creek.watershed. ™ Thereflore,
much of the 4,000 acre-feet of discharge in the Furnace Creek o
Wash area may be from the Amargosa Desert. Moreover, additional =.‘,;
guantities of ground water may flow from the Amargosa Desert : )
to the .valley floor of Death Valley to discharge largely by
evaporation.,
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An evaluation of the entire Death Valley ground-water basin
was beyond the scope of this report., Accordingly, whether a
contribution of some 19,000 acre-feet per year from this study
area to Death Valley is a reasonable value was not determined.

For Sarcobatus Flat, where the imbalance is computed: to be
1,100 acre-feet per year, the writer has no more confidence in
one estimate than the other. Therefore, the average quantity of

3,000 acre-feet per year is selected for the value of recharge
and digcharge.
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PERENNIAL YIELD

The perennial vield of a ground-water reservoly may be
defined as the maximum amcount of natural discharge that can be
salvaged each year over the long term by pumping without bringing
about some undesired result.  Al]l the discharge fxom the project
area 1s subsurface outflow, except for a few springs. This outflow
could be salvaged at the dischardge areas in Ash Meadows, the Amar-
gosa Desert, Oasis Valley, Sarcobatus Flat, and perhaps in Death
Valley. The yields in all these areas, except Death Valley, have
been described by Walker and Dakin (1963} and Malmberg and Eakin
(1962).

The possibility of salvaging all or part of the outflow by
pumping within the study: area north of the Amargosza Desert is
dependent upon the nature and extent of the transmitting lithology,
which is only partly known, and the effectiveness of any structural
barriers to ground-water flow. Not until substantial development
has taken place will the controlling conditions be defined. In
the meantime, in most of these hydrographic area, initial ground-
water development probably would be by the depletion of ground
water in storage rather than the salvage of any appreciable amount
of subsurface outflow.

The only known exceptions to the above general conclusicn -
exists in Groom Lake and Indian Springs Valleys. According to .
Winograd and Thordarson (1968, p. 37-41), ground water flows from .

the western part to the eastern part of Groom Lake Valley over a
consolidated-rock "threshold" near the western edge of Grocom Lake =
playa. At this threshold the depth to water is about 100 feet.

If ground-water levels were lowered to a level below the threshold,

this part of the valley, assuming no other subsurface outlets,

would become hydrologically lzolated. As a result, the subsurface
outflow from this part of the valley could be salvaged. Recharge
originating in the western part of the valley is at least 75 :
percent of the total, or on the order of 2,500 acre-faet. If the-
western part of Groom Lake Valley hecomes hydrologically isolated

from the Ash Meadows ground-water sgystem, then ultimately the

natural discharge of the system will be reduced a like amgunt.

Because of the very slow rate of ground-water flow in the

system and the large distance betweaen Groom Lake playa and Ash

Meadows, the natural discharge probably would not be affected

for many centuries. The perennial yield of Indian Springs Valley

is essentially limited to the flow of Indian Qprlnqq or ahout

500 acre-feet.




GROUND WATER IN STORAGE

The amount of ground water stored, or more precisely in
transient storage, in the valley-fill, volcanic-rock, and carbonate-
rock aguifers 1is the product of the gelected area, saturated
thickness, and specific yield. Although most of the area is under-
lain by one or.more of these aguifers, only- the valley-floor areas
are used to compute the general magnitude of the stored water
in the uppermost 100 feet of saturation. The valley fleoor areas
are selected largely becausge they are the areas most likely to
be developed for water supplies.

If the specific yield of these aquifers averages 5 to 10
percent, and selected area totals about 1,200,000 acres, the
amount of ground water in storage.would be xoughly 10 million
acre-feet., Obviously, if the highland areas were 1ncluded the
amount would be considerably more.
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18
19
20

21
22

24
25
26
27

28
.29

(See fig. 1}

Valley ox areai

Newark {(out of print)

Pine (out of print)

Long {out of print)
Pine Forest ({(out of print)
Imlay area (out of print}

Diamond {out of print)
Deserl

Independence

Gabbs

Sarcobatus and OQasis

Hualapai Flat

Ralston and Stone Cabin

Cave

Amargosa lDesert, Mercury,
Rock, I'ortymile Canyon
Crater Flat, and Oasis

sage Hen, Guano, Swan Lake,
Magsacre Lake, Long, Macy
Flat, Coleman, Mogsguito,
Warner, and Surprise

Dry Take and Delamar

Duck Lake

Garden and Coal

Middle Reeze and Antelope

Blzck Rock Desert, Grahite .
Basin, High Reock Lake,
Mud Meadow, and Summit
Lake

Pahranagat and Pahroc

Pueblo, Continental Lake,
Virgin, and Gridley Lake

Dixie, Stingaree, Fairview,
Pleasant, Bastgate,
Jersey, and Cowkick

‘Lake

Coyote Spring, Kane Springs,
and Muddy River Springs

Edwards Creek

Lower Meadow, Paltterson,
Spring (near Panaca),
Roge, Panaca, Bagle,
Clover, and Dry

Smith Creek and Ione

Grass. (near Winnemucca)

Report .
no. Valley or area .
30 Menitor, Antelope, Kobeh,

31
32
33

34

36
37
38
39
40
41

42
43

44

45 -

16
47

48

" South Fork, Huntington,

and Stevens Basin
Upper. Reese
Lovelock
Spring (near Ely;
~print)
Snake, lamlin, Antelope,
Pleasant, and Ferguson
Deszert {out of print)

ocut of

ard
Dixie Creek-Tenmile Cresk
(out of print)
Eldorado, Pinte,
Colorade River
Grass {(near Austin)
Carico Lake
ot Creek, Little Smoky,
and Little Fish Lake
Bagle (Qrmsby County)
Walker Lake and Rawhide Flat T
Washoe - .

and

and

Bteptoe

Honey :Lake, Warm Springs,
Newcomb Lake, Cold Spring,
Dry, Lemmnon, Red Rock,
Spanish Springs, Bedell
Flat, Sun, and Antelope

Smoke Creek Desert, San
Emidia Desert, Pilgrim

- . Flat, Painters Flat,

skedaddle Creek, Dry (near
Sanc Pass), and Sano
Clayton, Stonewall Flat,
Alkali Spring, Oriental
Wash, Lida, and Crapevine
Canyon '
Megsguite, Ivanpah,
"Lake and Hidden
Thousand Springs and
Grouza Creek ‘ .

JeFAn

Little Owyhee River, South

rork Qwyhee River, -
Independence, Owyhee River, .
Bruneau River, Jarbkidge
River, Salmon Falls

Creek, and Goose Creck o .




4 am

49
50

Butte

Lower Moapa, Black Mountains,
Garnet, Hidden, California
Wash, Geld Butte and
Greasewood

Virgin River, Tule Desert,
and Escalante Desert

Columbus Salt Marsh, Soda
Spring Valley

Antelope Valley
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PLATE 1.—GENERALIZED HYDROGEOLOGY OF THE NEVADA TEST SITE AREA





