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FOREWORD

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

This report iz the 50th report prepared by the staff of the
Nevada District of the U,3, Geologleal Survey, These 50 reports
describe the hydrology of 155 valleys.

¢
v

The reconnalssance surveys make available pertinent information
of great and Immediate value to many State and Federal agencies,
- the State cooperating agency, and the public. As developmeyt
‘takes place in any area, demands for more detailed information will
arise, and studies to supply such information will be undertaken.
In the meantlme, these reconnaissance-type studies are timely and
adequately meet the immediate needs for informatlon on the water
resources of the areas covered by the reports
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Vto the Muddy River or to Lake: Mead

“ WATER- RESOUHCES APPHAISAL OF THE - ; -

i|

LOWER MOAPA- LAKE MEAD AREA, CLARK CDUNTY, NEVADA

Bﬁ F:-Eugehesﬁush.l

SUMMARY

The 1ower Moapa*LaKe Mead area is in arld southeaster
Nevada, -extending from Las Vegas Valley eastward to th61
Arizona -3tate line,: That part of Lake Mead in Nevada 1is,
included in- the report*area. Seven ‘hydreographic areas. .are
described:- Hidden, Garnet, and Lower Moapa. Valleys,-Black
Mountains and Gold Butte Areas, California:Wash, and Grease-;
wgod Basin; arid.for each a water budget was compiled. Suprface-
water and ground-water flow inte thereport area from. the Muddy
River 3Springs Area, Lower Meadow Valley, and las Vegas Valley.
All the areas’drain either in the: aubsurface or on the surface

=}

Excludlng consideration of water stored in .Lake Mead
most of the areas have very lilmited water resources. The
largest are dominated by streamflow and include California
Wash Area, where the estimated average annual inflow and
cutflow are about 43,000 acre-feet; for Lower Moapa Valley,
about 35,000 acre-feet; and for the Black Mountains Area,
12,000 acre-feet., In the other areas where runoff is minor,

estimated average annual recharge and discharge Are about 1, OOO
acre-Teet or Jess,

The largest element of inflow to three hydrographic areas,
California Wash, Lower Moapa Valley, and the Black Mountains Area,
is streamflow entering the area. Muddy River has as its source
springs in the Muddy River Springs Area north of California Wash
hydrographic area. fThe average annual Muddy River flow into
Callfornia Wash area is about 33,000 acre-feet, The average
annual flow in the river from the Californlia Wash area to Lower
Moapa Valley 1s about 34,000 acre-feet. From Las Vegas Valley,
the estimated average annual flow in Las Vegas Wash to the Black

Mountains ares is 12,000 acre-feet. Mozt of this flow diacharges
into Lake Meagd,

In the California Wash area, the dominant element of outflow,
excluding flond flows, is the 34,000 acre-feet of average annual
flow in.the Muddy River to Lower Moapa Valley. About 7,000 acre-
feet of water is consumed in California Wash. In Lower Moapa
Valley, the thyvee largeat slements of outflow are nearly equal;

1.



irrigation, 13;000° acre-feet, outflow ofsthe’ Muddy River, 10, ODO
acre-feet, and evapotranspiration of ground water by nonbene[icial
phreatophytes A OOO acre-fieet .. - et Lo L L

Ground-water quality réflects the mbundance of soluble
minerals in the area; mest ground-water samples had high C e
concentrations of diqqolved solids. The Ilow in Las Vegas I
Wash, mostly water used in Las Vegas Valley, was high in ;
dissolved solids. Muddy River water., though having a high -
8alinity hazard, has been proved chemically acceptable for s
lrpigation under good management and 8011 Lﬂndithﬂ:.

QYQLPm yield of the combined Caleornia dethaw&r Moapa
Valley area is estimated-to be 40,000 dcre-feet, of which: 22,000
acre-feet was consumed -in 19(7 Por “the*Black: Mountains Area,
the estimated system yield is 7,000 acre-feet:.. Estimated.. -
perennial yields of the remaining areag jare: Hidden Valley, -

200 vacre-feet, Garnet Valley, 400 acre-feet, Gold Butte Area,
‘500 acre-feet, and Greawewood B331n, 300 ‘acre< faet L

‘ Water uge in- 196( in all areas was 1655 than the emtimated
yields. However, development of water in. Las-Vegas ‘Wash may
ke J;mlted because of its poor qualiity. In areas Hd?DJDiH& Lake .
Mead, :upplles Ccan be developed from the lake, aubfect to legal R N
1imitﬂtjons. S . . S : .




INTRODUCTION

The Lower Moapa-Lake Mead area is in southeastern Nevada,

a8 shown in figure 1, extending from Las Vegas Valley eastward
to the Arizona 3tate 1line, Seven hydrographic areas. are
evaluated in thils report: Hidden, Garnet, and Lower Moapa
Valleys, California Wash area, Black Mountains and Gold Butte
Areag, and Greasewood Basin; as defined by Rush and others
(19685 The report area covers about 2,070 square miles,
That part of Lake Mead in Nevada is part of the report area and
is included on plate 1. However, because of its unigque nature
in relation to the hydrologlc character of the southern Nevada
area, the lake i1s not Included in the hydrologic budget or

cany of 1ts elements.

Lower Moapa Valley has the largest population of .the
nydrographic areas Included in this report, and is estimated
to be about 1,000. California Wash area has an estimated
population of about 200, most of whom live along the Muddy
River. Less than 50 people live in Garnet Valley; Hidden
Valley, the Gold Butte Area, and Greasewood Basin are nearly
unlnhabited. Because the Black Mountains Area is mostly i
the Lake Mead National Recreation area, its population is
largely transient and varies with tourist and recreational
activity.

Purpose and Scope of the Study

Ground-water development in Nevada has shown a substantial
increase in recent years. A part of this increase ls due to
the effort to bring new land into cultivation, a renewed interest
in mining, and a rapidly growingpopulation. The increasing
interest in ground-water development has created .a substantial

Eimind for information on ground-water resources throughout the
wmeate,

Recognlzing this need, the State Legislature enacted’
special leglslation (Chapter 181, Statutes of 1960) for
beginning a series of reconnalissance studlies of the ground-water
resources of Nevada. As provided in the legislation, these
studies are being made by the U.S. Geologilcal Survey in cooperation.
with the Nevada Department of Conservation and Natural Resources,
This 1a the 50th report prepared as part of the reconnaissance
studies (fig. 1).
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- The objeetivee of the reeennaleeanee etudiee and thie
report "ape’to (1) deeeribe the hydrologic* ~envivohment ; - (2)
apprailsethé source), “dccurrente, fnavement , end ehemieel ’”'“ﬁ
quality of water In the area, (3) estimate-dverage arndal:
recharge. to and dieeharge from the ground-water reservolr,
(4" provide prelimindry eetimatee of yleld‘end greund—water
eterage,iend (5} estimate preeent and’ evaluate petential
water development in the erea. The field werk wee done moetly
during November 1957 :
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Garpenter (1815) pregented a brief deecription ef ground-
water conditions of Lower Moapa. Valley. The University of .
-Nevada (1944} ang Miller and others (1953) publisheéd descriptions
of*the water quality of Muddy River." ‘The<flow cHabacteristics
of“Muddy River Springs, which ‘are-the” principal source- ol stream-
flow: of ‘the “Muddy River, wepe describéd By Edkin -and- Moors (L964),
Meere (19&8) repgrted on ‘fléod "control on 'the lower -reach.of” the
Muddy River. Shamberger (1954) deeeribed the paet rdnd’ potential
‘water ‘use onthe flood plain of the Middy “River.™ A _plén. for' '
development of 'theé“Moapa Valley- Pumping Project was presented
by the U,.5. Bureau -of Reclamation (1962): -Alféasibility report
on watér use by & proposed power plant near-Gléndale - was written
by Bourns (1963). Eakin (1964} described the hydrology-of the
Muddy River Springs Area, the headwater area of the Muddy River.

Las Vegas Valley, which 18 tributary to Lake Mead through
Lag Vegas Wash and the report area, was the subject of several
hydrologic studies, The most recent of these are a general
analysls of the hydrology of the valley by Malmberg %1955) and
a dlscusslon of flood control on Las Vegas Wash by the U.5,.
Army Corps of Engineers (1967).

Lake Mead hydrology 1s described in several reporta: Physlcal
limnology of the lake %Andereon and Pritchard, 1951), crustal
subsidence associated with the impounding of weter behind Hoover
Dam (Raphael, 1954), water loss (Harbeck and others, 1958),. and
eedimentetien of the lake (Smith and others, 1960).

The geology of the Muddy Mountains was described by

Longwell (1928 A guidebook of the geology from Cedar City,

Utah, to Las Vegee, which includes part of the project area,
was published by the Utah Geological Socilety glgseg Recently,
a geologic map of Clark County was published (Longwell and
others, 1965). Geologlc cross sections of Garnet Valley were
included in a repeort by Andereon (1966).
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HYDROLOGIC ENVIRONMENT R

Physiography -and- Drainage _; - f;f

The report area is in the southern part of the Great Basin.
The bordering mountaing trend generally northward arid are
separated by valleys or alluvial areas that are commohly 5 to
15 miles wide, : . ;

Of the seven hydrographlc areas descrtbed in this report,
Hidden and Garnet Valleys,:as shown .on plate 1, are topographically
closed. GCreasewood Basin drains .toiGrand ‘Wash Bay, -2 .8mall arm
of .Lake Mead in Arizona., Only the Nevada part of Greasewood
-Basin 18 1ncluded in-thi$ report. - The other areas drain’ to that
rart of Lake Mead that is in Nevada. Streamg flow into the
-report area from Las Vegas:Valley, the Muddy River Spriﬂgs Area,

- and Lower Meadow Vallev, as shown on plat@ 1. o )

California Washaarea (pl T and fig. 3),-is named after
the drainage system that.drains moat, of the area., It enters
the Muddy River near 'Glendalé’ ThevMuddy River traversés_the.
eastern part of the hydrographlc aréa and 1g the ‘source of most
of the water inflow listed-in the water budget (table 14).i -
California Wash flows orily: in response to infrequent rainfall -
resulting largely from sudden), intense stofms, - , '

The subareas’ are bcunded by low- to medium-altltude mountain
ranges, as shown oh plate 1., The highést 'peaks are in the Virgln
Mountains (altitude about 8,000 feet) and the Las Vegas Range.
(altitude about 7,000 feet). Present topographic relief is
largely the regult ~of movement along many faults, some lof which
are shown on plate 1, eroaion forming canyons,, and valcanic
~activity., Table 1 summarlzes the general topography features
of the area.

Three majcr geumorphic units are rece@nized in Lhe areas:
Complexly folded and:faulted mountain ranges, valley floors,
and aprons or intermedlate slopes betwéen.the mountains and
the valley floors. Thewaprons include both alluvial fans and
pedlments., Pediments are erosional surfaces cub on bedrock
but commonly are mantled with a veneer of alluvium panging
in thickness from a few to several tens ol feet. -By cdntrast,
the alluvial fans are underlain by thick deposits Df alluvium
deposited by Punmff from the mountains.

: i

Pedlments have formed in many parts of the report area. For
example, pediments mccur in fmuch of- the aresa shown asﬂalluvium
on plate 1 in Greasewood Basin (T. 17 N,, Rs.\TOtdnd 71 En)
in T, 17 N., R, 66 E3 and‘ln T 19 N., R. 64 8.0,
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Vmeanon” are'ﬂiacusaed’below. N PR TP .

. Snyder' ‘and {others - (1964) ‘have.-prepared’.a map-that: shows
PlEiStOCEDE‘lakEa in . Hidden<and.Garnet Valleys. .'The :lakes -
easentially WEPE confined tc the w101n1ty of. present playas.
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The Climate ‘of:thé area 18 characteriued by-f arid condlt:ons,

10ng, ‘Mot ‘gummers’, “and-mild: winters.f Precipltation and Browing
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Geologlc Units and Structural Features
PR T o Tt e SRt b T

A% PRocks’ of “the: repart area. aPefdiViﬂedﬁlntO four -lithologic

units: Noncarbonate rocks, carbonate. rocks,.older.allavium,’
and younger alluvium. Thls divigion is based largely on their
hydrologic properties, however, the hydrologic pvapertlea-of
all four types may vary widely with differencés in their
physical and chemical properties. The areal extent of the
units is shown on plate 1. The geology is based principally
on the Clark County geologic map of Longwell and others (1965}
and on aerial-.photo and dfillers’ -log interpretations.

Noncarbonate -and carbonate rocks form the mountain masses
and underlle the younger and older alluvium at depth. The
carbonate rocks, Cambrian to Triassic in age, are mostly limestone,
although -Longwéll and others (1965) mapped some dolomite., As
shown on plate 1, carbonate rocks dominate in most of the mountain
ngagges, except the River, Hiller, Black Mountains, and Hells :
i1tchen,

In Nevada, carbonate rocks commonly contaln fractures and
solution channels, and therefore the carbonate rocks of this
area probably are capable locally of transmitting water through
mountain blocks from one basin to another.

Noncarbonate rocks, Precambrian to Tertiary in age, are
mostly voleanie. flows and tuff, gneiss, schist, granite, and
sandstone. The River and Black Mountailns are mostly volcanic
flows and tuff, whereas Hells Xitchen and the Hiller Mountains
are mostly gneisa, sehist, and granite. The noncarbonate rocks
are less susceptible to solution than carbonate rocks and arve
generally much less permeable.

Older alluvium, Cretaceous (?) to Pleistocene in age, is
composed mostly of ¢lay, silt, sand, and gravel formed from
debris washed from the adjacent mountains. This unit includes
the Muddy Creek Formation, which contains abundant gypsum,
and alluvium of Pleistocene (?) age that is moderately dissected,
Older alluvium underliles much of the aprons and valley floors.
These deposits are characteristically semiconsolidated, dissected,
poorly sorted, and locally deformed,

9'



CiYounger: alluvium,”in contrast to ‘older- alluvium,ﬁgenerally S
1s uncongolidated *undlssected““moderatelm;wellusorted and D
undeformedf Lo is: Quaternary. . in-age-and.  Ag, compoaed of -sand, o
211t and clay deposited by the.prineipal streams on the valley

TRy floors as.sshown! onplate. dv. -, Younger alluvium 2150 underlies azg
”playa«‘thefdeposita“areﬁof late, Plelstoceng and Holocene (Recant) Lo
age. The coarse-gralned material of. the: youngersalluvxum pfobably e

ig more pOPOuS and more permeable than older. alluvium. C

“ yore b - T S iy

TSR SIS

Faults have bepn ‘mapped by Longwell aﬁd ofhcrs (1965) :
and- by -the writer-from:aerial- photos. . Qply, those:thatyeut older
alluvium are“shown on~plate 1.;; g J;‘fﬂxw, R -
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'T?*ﬁ"* v General Gharaeteri tiee e ,thi

e R AT
Youngerxend elﬁer.alluvium of the valleye (pl 1) ferm the
valley—ftll regervolrs and, .except for-theé large springs .flowing

“From carbonatewrocks,‘i the princlpal.source .of, ground water: in

the ared., “iFew deep:wWells have, been-drilled; therefores 1itt1e

.- i"18- Known-:aboutitthe thicknesses .of -the. valley-fill reservoirs.
‘“The reservoirs beneath most :valley floors: probably. are ag. least

00 -feet 'thick: *(Liongwell, 1928, p,.QO) Although bedrock

*arepertedly has ‘beenhfencountered. in welle at\uhal&ower depthe,

these wells, such as well 17/64-Rlc.:(teble 20) were near the..
bedrock- alluvium contact where the valley-fill regervoirs are

‘Zenerdldy thin'' Awell (T7/64+19bd, table 20). was drilied to

a depth of "1 500" feet near the: center of the pleya in Garnet.
Valley and encoufitered clay, .gypsum, .and:sand. However, A,

¢ nearby weld (17/63~14dd table 20) pEHEtPated 1imestone at a.-
sreepth of 958»feet ERR O L E IR TER

RS )

External hydraulic ‘houndaries are formed by the eoneolidated

© rocks (DIW )% 'which underiie and form;.the sides of. the valley-
1114 reeervoire, :1ive streams.and lakes, -such:-as. the Muddy, River
“« and Lake Mead.  The consolidated rocks, -particularly the: carbonate
{roeke, are leaky’ in that “they may transmit moderate amounts of '
*PELhanE from the meuntaine to the valley*fill reservoirs by
qubeurface flow,. 7 w7 G

..-; R Coit,

T Th6~principa1 1nternalnhydraulie>boundarleu are the faulte

“» cutting the valldy fill,. as shown.on plate 1,..and lithologic .

chahges, THé extent’ to which' these poténtial barriers. lmpede

.‘i_ l: ;

Trans m;esibllity of the valley fillvreeerveire hae net been

measured at any sites, bubt has been estimated at sites of Interw
Jibasin flow, ‘HoweVver; it is assumed that the lake and.playa
o déposits in Hidden .and Garnet Valleys, have very low coefficients
SRR o7 i transmissibmlity, but. beneath’ these beds, more permeeble beds
, amay*be present L 0lder alluvium probably has a wilde. pange in
"‘tfﬁﬂsmiﬁqibllty. . Theil finer grained, poorly sorted,:or partially
Solnementert materials ‘of 'tHe older alluvium have -low coefficients.
- THe ‘saturated .doarder.grained -and: better sorted materials, wheére

not cemented, probably form productive aquiiers However, much

“of 'the- oldervalluvium is Muddy. Creek. Formation,. which generally

1s a poor aquifer, Younger alluvium (pl. 1}, where.it. has

‘accumulated to a sufficient thickness and is saturated, probably

containg the best agulfers of the area.

11.

ground-water flow probably wili not Dbe determined untll eubstantlal
‘Eround~water development oeeurs. B : -

Cah



Water levels iﬁ“ﬂbﬁeffMDépd”MéIIéy}'élqng.the"Muday River
in Californla Wash area, along the shores of Lake Mead, and
along the banks of Lag Vegas. Washrprcbably are higher than they
were under native conditions becauge of fhe new. ‘ground-water

' basE level criéated by Lake Mead: © Carpentér-(19%5)-kists two
wET1s in aniarey- of ‘Tower: Moapa Valley nowrflgoded by Take 7. .

- Mémd. A ’'dug well, 16/68-33, :had- a.depth to;wateref 20,4, feet
‘and 2- drilled ‘well 805 féet -deep..at: St . Thamas: - (probably in., TR
, X7/68-104) first struck water at 30 feet ‘but .was «cased- out: with S
a final depth to water of 284 feet :(neither.well is. shown onspl, =~

l)-L Theze" measurements were made in 1912';~Todavu on .the Ilcood
pldir: of the Muddy River in the repont. afea'wno depthe. to water

h

'ppobably are aq great as’ 20 feet. ” :; SRS .;;» oo

'souPGEffor most of fhe ﬁ1ﬂdo1ved Ponffﬁfuéﬂfﬁﬂin the glouﬂd water':”;ri
'_oi the arca. U R Dot T L e e e

”vf.wAﬁ a8t Thomaa the apparent 10ss‘of head with depth Would

‘1mp1ynthat water’ was moving.downward -in: that: area and then, . -

laterally, probably ta’ the ‘Colorado. Hiver.u.mhe deep-well site
was. probably at’ an altitude f about 1,;150-féety the water ievel
would ‘have been about at an altitude of 870.. iaet ~This 1g much
lower than the Virgin Rlver3 about 3 miles southeast that was

[ flowing on-a flood plain at -altitude.1 ,100: feet. v In(fact “the
J Virgin River did not..reach an-altitude "of B70 feet: until & miles
‘north 'of its mouth:or about 18 mlless downatream. from 3t . Thomas.

The-circulation ‘system that causes the loss of head at St. Thomas’ -

‘may #3180 have reduced the ‘flow-of the Virgin River in. The same -

aré€a, the water reidppearing again at. thersurface . along the channe]
of -the Colorado River, the regions former dlscharge level, A,

_spring at the Syphus Ranch (about 19/68-16),: as shown by CﬂPPeHLEP: Q?f.
‘may. have been ‘a’ aischarge: point for :the system but -this-writer's & "

estimated altitude. of the :spring. (about 920 ieet) 1s too high to:
dlscharge the system related to the St. Thomas area. The watEP

“qiidlity of -this spring and .of the -deep well at St. Thomas were’

similar, as listed by Carpenter.- (1915, 'p.- .30).. -, Elgewhere., in:
the report area, near native conditions prevail. Pumping of

1'wells ham had a negligible effect throughoutethaarea.

Wy e

The rocks in the area contain»mostly eax01um and magnesium

carbonatus and silicate minerals.,  In additiony Longwell and:. . ; ‘
others (1965, Appendix A and B).. list many metalldc and nonmetallic
| mineral deposits in the area, including: ‘Metallic.sulfides in = -
- theCfold Butte Area, borate ‘deposits. in the~ Black, Mounta¢ns Area,
“gYpsim beds, the most extensive of which abe;iin the Black Mounfain ;
"+ &rea, and salt (halite) deposits, now inundated, .along the Overton '

ATt of Lake Mead., These: minerals, ‘therefore, provide a ready:

. R T A
! . L b7 *
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Ground-Water Plow

Within the valley~fill reservolrs, ground water flows from
areas of recharge to areas of discharge, The reservoirs are
recharged in five ways: (1) seepage loss from local and inter-
basin streams into alluvium, (2) local underflow from consolldated

rocks of the mountains to valley-fill reservoirs, (3) leakage

beneath topographic divides from one basln to another, (4)
precipitation on alluvial areas, and (5) inflow from Lake Mead.
Locally, water may enter consolidated rocks from alluvium or
gtreams. Local streamflow and underflow have as a source,
precipitation within the drainage areas, as defined by the
topographic divides shown on plate 1. Most of these recharge
quantitles are attributed to precipitation on the mountains.
Interbasin streamflow and the third type of recharge originate
as precipitation beyond a drainage divide and enter an area as
underflow either through consolidated rocks or alluvium and (or)
as streamflow. Type 4 is considered to be very small and in this
part of Nevada, probably not an important source. Inflow from
Lake Mead (type 5) to adjacent ground-water reservolrs occurs
only when the lake stage 1s rising.

All the areas included in this report apparently draln in
the subsurface to eithepr the Muddy River or directly to Lake
Mead, as shown in figure 2, Hidden Valley nrobably draine to
Garnet Valley, which in turn probably drains eastward to California
Wash, as shown in Ffigure 2. Subsurface drainage may be both
northeastward from California Wash Area toward the Muddy River
and southeastward toward Lake Mead, as shown on filgure 2. Ground
water may enter the report area at several places: (1) along
Meadow Valley Wash, flowing through alluvium, (2) along the
Muddy River, flowing through alluvium, and (3) from Las Vegas
Valley, near Lake Mead Base (Loeltz, 1963, fig. 2), flowing
through carbonate rocks, and (4) from Lasg Vegas Valley, along
Las Vegas Wash flowing through alluvium, All these flow
quantlties probably are emall,

Because of the abundance of caprbonate rocks in the area and
the possibility that they may take water from or yield water to
the perennilal streams, the Muddy River was gaged with flow metera
at several locations near White Narrows and Jackman Narrows, as
shown on plate 1., On February 5, 1968, just above White Narrows
at 14/65-26ca, the gaged flow was 45.6 cfs (cubic feet per gzecond),
Just below the narrows at 14/65-26dc, a second measurement was
made within a few minutes; the flow was gaged at 48.3 cf's, or
nearly 2 efs larger. This apparent increase in flow may be
caused by elther or both of two conditions: (1) small cross
sectional area of transmissive younger alluvium at the narrows,
reducing the amount of water that can flow in the gubsurface

13.



EXPLANATION
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Figure 2,—Lacation of nearhy weather stations and direclion of ground-water tlow



and causing~this water to hovel inta-the stream“channel between
the gage sites; (2) migration of water from underlying carbonate
rocks’ throughﬁalluviumkto thatMuddy Hiver. The secandaexplanation
is favored by the writer,. 7 - S DU e e
Coeal Tyt R AT 0 o S R (L ¥
P tFarther -downstream: near Jackman Narrows, measurementsjwere
‘fg5jmade ‘at three sitesvon.February 6, 1968, « At. the, most upstream
» o 8lte nedr-Glendale; .atb. 15/66~Eaa, the: gaged: flow. was 48 cfs, -
At the: narrowa, 15/67-Teai, the flow was 54 cfs,” and downstream
about one mile, at 15/67-17bd, the flow was, 47.8 cfs.. ! The apparent
increase In flow above the: narrows probably is caunsed. by contribu-
tion to streamflow from groundnwater:sources. Whether this water
is" transmitted to this peach of the Fiver by consolldated rbcks
) cor ‘alluvidm:is not Knowny but: because -the- increaseﬂis;poasibly
trrhw* 6 cfs (about U4;300 acre-feet:on a- yearly basia),fit-mustgbe‘ ,
r uwater draining from a large area. Below; thei harrows: the;flow{
‘aPPﬂPently decreases by aboutb .cfg, - Because the alluvium along
. ‘this reach:of.ithe: river: isﬂmimited,mo & -canyon that dsg,1les58 mhan
& quarter-of a mile.wide and therefore«probably, not .able £0..;
- transmit large quantities: ofJgraund water, 1t issllkelyyxhatgwater
. entersicarbonate Tocks. . If more- detailed gaging. were done .else~
. where on the Muddy RiVer, similan: conditions” might. be;disuovereﬁ
, HOWever, extensive seepage runs -on: the Muddy Rlver were beyond
. - The” scopef af this study.w R LI TC A
SLA R R "":.__":' LI 1"“-:'1:-1":;‘ L e _?: ‘\_JH“:':
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S INFLDW TO‘THE VALLEY—FILL RESERVOIRS

Inflow to the valley fill reeervoire ie eetimeted by
reconnalssance technlguez developed by, the Geological- Survey
in cooperation with the Nevada Department of Conservation and
Natural Reaources., The ‘components:ofi-inflow to the valley £i11 .
'regervolrs include- precipitation, vsurface-water runcoff, subsurface
inflow through elluV1um and: carbonate rocks,- and; importatien of .~
water (table 14).. ‘Lake Mead is not 1nciuded in the hydraulic
‘budget of-the area. - ‘ B ‘

PR Precipitation

s'j’w . l

- The precipitetien pattern in Neveda ie releted principally

to mhe topography;. the weather stations.-at higher altitudes zenerally

réceive’ more precipitation thanwthose at lower altitudes . (Herdman
1965). However, ‘this relatlon may-be'considerably modified by
“loecal conditions. "The valley. floors of the report: area probably

" recelvelan average of 'only about- 3:to 'S5 inches of precipltation

- - per-year, whéreas the:highest mountaln areas may have an, average
-annual precipltation .of 12  inches; or more,: Figure 3 demonstrates
-the 1ncreeee in . precipltatIOn with altitude. - .

Nearby Weather stations’ et Mesquite, Beulder City, Overten,
and McCarran Fleld at lLas Vegas are shown in figure 2. Five more
. remote etatiene have the following locations:

Littiefield, Arizona, 10 mlles northeaet of
Mesqguite

Carp, 30 miles north of Glendale

Desert National Wildlife Range, 22 miles

‘ northwest of Las Vegas

Mount Trumbull, 50 miles southeast of
Mesquite )

Hidden Forest Camp, 32 miles north of
Lag Vegas

Using the data recorded at these nine. Btatione, an altitude-
precipitation relation as shown by the dashed line in figure

3, was identifisd. This relation 18 used as a basis to compute
estimated average annual precipltation and ground-water rccharge
in table 6,

Cn valley floors and aprons, where the average annual
preclpitatlion i1s small, little preclpltation directly infilltrates
Into ground-water reservolrs., Most precipitation is evaporabed
before Infiltration and some adds to soil molsture. However,
intense precipitation during thunderstorms may supply infreguent
recharge. Greater precipltation in the mountains p“avidee nost of
the recharge and runo;f

16,




ALTITUDE, IN FEET.ABQOVE MEAN SEA LEVEL

BOOOD

6000

4000

2000

{ | f
1. =0verfon {1933-66)
2 —Mesquite (1943-46, 59-60, 63)
3.—Littlefield {(1952-58)
4 —McCarran Ficld Las Venas (1949-68)
5.—Eoulder City (1932-66)
6. —Carp {1950, 52-54, 56, 62)
7=Dascrt Nat, Wildlite Range (1941-66) —
B.Mt. Trumbull (1931-57, 58-66) 4 /
4. —Hidden Foregt Camp (1946-48, 60-64) [ ]
&
%
J /
5]
5}/
L
S
/ k
"
[ | ]

0 4 8 12 16

ANNUAL PRECIPITATION, IN INCHES

Figure 3.—Ralatlon batwoen preclipitation and altitude in and adjacenl tv the
study arca, Data for the varicus periads of full-year record hava
hean adjusted to lang-term averages for the period 1931-86.
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The domlnant  hydrologic featurerof the'area-I's:Lake Mead.,
The lake ‘was' formed behind‘Hoover Dam, when the bypass<gates..
were.cloged in. 1935, With water level at thé ispilliway, altltude
1,221 feet, the maximum depth of “the reservoir would 'be 571 feet.
., &L the 'dam; the -water<sJrface “drea would be.16U4;000:acres, and -
~ the 'reservoir cipacity would-te 29,680;000 acre-feet ~(Ames-and -
- others, 1960, p. 87-91), The weight of Lake.Mead; about 40. . =~
blllion tons at splllway level, has caused settlement of the
general area, which ‘by: 1950 hadfeacliéd a maximum of T7.inches
(Rapha61,+195u).Efmhigeééttreﬁénﬁ'is?stillﬂcontinuing5 but :at
decreasing rate; the. total way eventually. reach’1l0 inches.. -

s g

P~

T SRR . R T LR
Water from Likeé Midad infiltrates:intorthe.adjolning rocks

and’ gsediments, causing’sa locdal risé -ih groundzwater-levels: . -
Langbein (3960, p.. 100-102)-éstimates that bank’storage amounts
to an average of about 12 percent more than Lake Mead capacity

-8k, any, given,stage. SR |
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-  The flood plainiof the Muddy River 1s.well watered because
of lerigation by water'from the Muddy River, ‘a perennial stream.
Las Vegas Wash, 'In the report drea, is also petennial. . The . -
remaining parts of the réport-area have a few short perennial

streams where theéy are 'springfed. ~, = =i 77 IR
The Muddy River hag”béen-gaged 4t five different sites

 Within_the report area, Only one of these gages, Muddy River
- near Glendale, 18. still in operation.  This gage is at Jackman
-Narrdws, (15/67-7¢a). pi. 1) and has ‘Veén'operated.from April-.
_thrpughVOcﬁobEp:1910;’J@Iyy1913ﬁt0'Féb?uary7191ﬂ}cand.fromq;
Februdry 1950 to thé presert time. The location and period. of
record for the:four'disgbhtiﬁhed“gageé oni the Muddy:River are

.. as fDllDWS‘ e L R e R T
N e Mﬁd§§3ﬁiﬁﬁﬁjét‘féiquadjpumpingjﬁlanﬁz(15/65}6&);£f
"0 operated Trom 190k to 1906 and 1916 to 107, i

e oo (2) Muddy. River above. Moapa Indian’ Reservatiouw: (1/1/65-26¢)
.o h This gage’was operated from 1914ito 1918, .- - . -

(3) Muddy River at Wei'ssv Rauch «(15/66-20d). Opérated

. - from 1915 to .1.91‘%. |

(4} mMuady Rivef:ne&f,OVerton (15/67-21ab). Operated
intermittently from 1913 to 1954.

LT ' . 18,
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Las Vegas Wash (near ‘Hendersoin): is gaged about 3 miles
upstream from the bounddtry for” this-report at 21/63-30cd,
Records have been obtained at this eite atartlng in 1957 and
continuing at this writlng.‘ Tt

Runoff __ v S

- Surface-water runeff 1n ephemeral channele of the report _
area’ 1s variable with season -and year. . Because no records -
of ‘gaged. gtreamilow on ephemeral channels of the aprea avre -
available, ‘records of.a nearby - atream are uEéd to ahew the
“general intermittent flew secharacter, Table 2 anewa the flow -
volume and:flow duration for Las Vegae Wagh at North Las, Vegaa,
~about 5:mites west of - the area boundapy, during tha paried June
1962-aeptember 1966 . . : L o
The ameunt -of runoff frem the mountaina that reachea ‘the. .
._valley 111 reservoirs- cannet he computed directly ‘because of the
absence of sufficient streamflow data .in- the drea. 1herefore,
methods that were devised by Moore (1968) are iused for estimating
the «runoff=altitude. ‘retations and the relatinn -between channel
geometry .and ‘mean -anhual runoff. in areae where Tittle or no

““streamflow data are available. Runeff can be eatimated uping

‘these relations, CoL U SR Co .

o The eatimated mean anhual runoff to vallewaill reaerv01re
‘is*summarized in table 3. Only. abouft 2.percent of the report

' area ls.assumed.to contribute appreclably.to. Punoff, . Occasional

runoff may-be locally. developed on. valléy floors and aprons, but
this ‘type of runoff generally is 80 ‘érratic. in’ frequency and
duration that it has little value for economic :development,

3 e

Inflow of Streams_.

Muddy River Meadow Valley Waeh and Las’ Vegas, Wash carry
f_eurfaee water. 1nta the. report. area.' The Muddy River also flows
_“through two of .the hydrographie areas,’ California Wash and Lower
“Moapa Valley, £o- ‘Lake Mead. At the gage on: Las Vegae Wash, |
(21/63-30cd), the flow rate 1s.generally between 10 and 30 cfs
for the period of record but had been as high as 1,800.c¢fs. =
Mogt of the low flow 1s water previocusly used in Lae Vegas Valley. -
For the* gage site -on the Muddy.River at Jackman Narrows, (15/67 Tea)
during .the period of record 1950-67,- the flow. rate, generally

was betweaen 30 and 50 ofs , but reached a recorded peak flow of
7,380 ¢fa on November 6, .1960, The low flow. is mostly from
springs in-the Muddy. River Springs Area, noPth of California Wagsh
Area (pl. 1). The mean amrmal dl%ﬂhﬂl&ﬂ” of <thie Muddy River and
Las Vegas Wash aré 11ld¢ted in table.l. - et :

STE
.

Wad e g -
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Table 2.==Flow volume and duration for Las Ve_gas Wash

] a'_-r i b i e u-n-mun. L - _? R .‘ Yol R PR, n o e e i
o \ i :
e L at Nori:h Lasr _Vf-nr*:emL June 1962-.Jep..ember 1966
" o T Flow N --Dij’ra‘tfidn"-:-"
S JPericdd/ . . {acre~feet)} (dave)
- ’ ) ) R . L Tond

. 1962 e e

Aupgust . 8.7 .
o RS R B T 2
--1963 . ,

bt .oF R NP T A AT+ I T

Apfil ‘ ca 1.2 ) . -
e , R L R

) May . )
) 45 thev [
. -~ Jung~ e e Y dp, O a— . e cZ
Dt - e LT T TR R v
g y. -S€ptember. . . 1017 " 2
i THTE B, ~ L T S P
et R n& TERe T . .

. April 41,3 3

Novenber 34, 1

1. Ho flow was recorded during unlisted months.
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Table 3,«~Estimated avgrage amnual yunoff from mountains

e | I
. a -

-

. Runoff area . _ Bunoff

| “Area L - -(acres)- = . ifacre-feet) "

‘Hidden valley = - 1,400 - 500 .
'Géfnéi”vglley - - "'4;170~ «~quftﬂ .".400 .

California Wash areal/ - . 150 , - <50
Lowar'ﬁﬂapa valley 610 - 450

Blaék Mountaing Area 310 | <50

Gold Butte Area " 11,900 900
',Greaséhood Basin | 5,720 | 500

1. California Wash avea has been the gource area of
many floods; these floods generally originate on ‘alluvial
areas rather than in the wountains.
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Table 4,=-Mean annual discharce of tha Muddy River and Las Vepgas. Wash

L1961

34,310

14,370

Joofdas Gawed discharga inxacreﬂfeét be?l a o .
Ry m., SRR ey .

S Huady rR:l.vez* ’ 4--,‘:.},_‘._ el Las Negas Wash .y

. Year ;. ": 1486 15/ 67~ 7::& . 5 e vat 21/63—30cd nn

1951 32,450 . 000 D -

1952 39,600 -

1253 ‘32,4207 0 ERE - o

1254 . 32,060 - -

18557 ¢ ""‘39 130- Eaio- F{‘--'-f et PR Y

19567 31,5000 ° R TR T

.‘.1957; ) 36 900" ata P AT S
, I9sg - Es 4507 EU o 1502008 D oeve L
195977 T e TRZLI60 T et L 18,3905 0 Dk

1960 . 42,070 ' 14,490 v

© 1962 ‘ _"31 150 R B0
’ 1963 Y2 910 "-ffi 115, 493 P
1964 - | n2é‘270 a e, 028w -
| 1965 31 5980 ' i L ' \“ i 18 220 . "-'-‘:';_ praArta M ff""
1966, . 30,810 | 19,170
1967 _ ””932 030 S R I 119 1QON SRR
e . ! 4 L e et ‘3
f- IAVéra:Se;(raurﬂded)g,;} ,600"-" EN -.!, ‘ T4 “ 1‘6’090 H,., .‘ . : s
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The estimated average gnnual” surface-water flows between
the valleys of the repart area are listed in table 5; they are -
based on streamflow records from gages "and measurements made of g
flow at several sites during the fall of’ 1967 and winter of ' :
1968, Obviously, inflow to one area is oubtflow from another. -

Ground Water .

Recharge from Precipitation

Water enters valley «f111 PEGEPVDIPB from local precipltation,
by seepage lose from streams, and By local underflow through
consolidated rocks. The amount of undérflow generated within
each area and flowing to valley-fill reservoiprs from consolidated
rocks 1s not- knoWn, but probably is a small part of the total
<recharge. ,

" A method- deacribed by Eakin and others (1931, p. 79-81) 1s
used to estimate recharge. The method assumes that a percentage
of the average. annual precipitatlion may recharge the ground-water
reservoirs, principally by seepage loss from streams.

Table 6 shows the values used to. estimate precipitation and
ground-water recharge in the area. 'The estimates of recharge
for the areas generally are less tham 1- percent ‘of the estimates
of total precipitation, These percentages generally are smaller
than the amounts usually found by this method for desert valléys
“of Nevada, where estimated recharge commonly range between 2 and
5.percent of estimated total precipitation. The lower amounts
computed for the report area are due to the general lack of large
careas of substantial precipitation which occur largely ahove an
altitude of 4,000 feet,. :

Subsurface Inflow -

Ground water probably 1s tranamitted between areas through
congolidated rocks and alluvium, as suggested in figure 2. Table
7 summarizes the estimated average annual subsurface inflow and

outflow of the report area,

Importatlion of Water

Water is imported to the California Wash Area from the Muddy
River Springa Area, In 1967, Nevada Power Company reported that
1t had rights to and consumed water at the Reid-Gardrner generating
-plant from two gources: (1) about 1,800 acre-feet transported in
a pipeline from five wells in the Muddy River Springs Area, (2)
about 300 acre-fest from the Muddy River, diverted near the plant .‘
site (not imported). 1In late 196%, the Nevada, Power Company plans

23.
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Table 5,=-Estimated averaze znnual surfacz=tmter floy betimeen Hvdrosraphicareas: ' RIS -
. : . -
' ; . Estimated awverage
- Dutfiow’ Inflm-;éf annual quantitcy -
from to . Stream Loéation {acre~feat)

Yuddy River Springs Avea! ' . [Muddy Piver
California Vash Avea |

Thitd Narrows a 33,000

Lower Meadow Velley __? jMeadow Valley Mash Glendale 5 400 :
Total (zounded) 33,000

California Vask Area - Lower Moapa Valley  Jaus EJ<3iVE§Z Jacxran ﬁarrows 3&;@?5_ 1
Las Vegas Valley Black Mountains Area’ Las'?egas Vash .'éf-aéeé bnhndary ' 12.,600
Lower lfoapaz Valley Lzke Head Muddy River At river mouth ' ¢ 1,900 -
Black. Hountains Area - : _ [1as Vegas Wash and At sho e1ine . 16,000

) | ' Lake Hgadif numerous washes - o ‘ -
Gold Butbte Area Humerous washes do. N Greall
GPeasewood Basin Arizond do. At State line Small -
1. .Ho streamflow out of Hidden and Gacnet Valleys. %
Zs CHo streamiflow into Hidden and Garnmet Valleys, Gold Buite Area, and Greasewocd Basin. 3
3. For the purposes of tbis veport, the shoreline of Lake Mead is taken as of an altitude of i
1,206 Leet.. “Un Feb"ua?y 1, 195u the actual ‘alticude ‘o= t&e lake surface was 1,123 Zeet ! . -
(U 5. Buréau of Lﬁclamahlon oral commuﬁ.}. L L ' B!
a.n'rrom.Eakln {1954} 2 oo ST ' S vt
b. From RBush (1954). s ! : :;
c. . Rough ap?rcximﬂtion based on few data gathered in 1957, :
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Table 6.--Estimated average annual precipitatfon aud ground-yater recharge RS

Precipitation ' Estimated precipitatiun Estimated vechdrpe L
zone Area Range Average - Average Percentage of . .
(Eeg't_)-, {acres)  (inclies?} (feet) (acre-feet) preemitation acre-— fe:en .

HIDDEN VALLEY _ o
»6,000 1,390 s12 1.1+ .1,500 7 . . 100

4 ,000-6,000 12,350 8-12 .. - .8 © 79,900 . 3 .0 300
<4000 33,200 <8 .5 17,000 ~ . Miner -
Total - (rounded) 46,900 28,000 G 400
| GARNET_VALLEY o
>6 ,000 1,080 - 512 1.v 1,200 7 8
4 ,000~6,000 11,740 - - B8=12 .8 - 79,400 3 v 280 & s
<4 ,000 94,500 <8 .5 | 47,000 Minox. -
Total 107,000 Do 8,000 o 400
(rounded) ' CALIFORNIA WASH AREA S
>4 ,000 2,470 . g - 8 72000 73 60 -
<4,000 206,000 . <§ - .5 , 100‘,0,00 Minor CoSe T
Total 208,000 . 100,000 <100
{rounded) ' : :
; | LOWER MOAPA VALLEY _ |
| >6,000 . 150 212, 1.1 160 R 10
4,000-6,000 1,230 $-12 .8 71,000 3 30
<4000 - 150,000 <8 L8 7-5,000 " Minor © e
Total ©1s1,000 . 785000 | ‘ <50
(rounded) . B - ' o
| © . PLACK MOUNTAINS. AREAr/ -
=4 ,000 2,780 ' =»8 .8 2,200 a0 70
<4, 000 398,000 . <8 .5 200,000 ‘Minor -=
Total 401,000 © 200,000 : .. <100
(rounded) o o N . . B ' ‘
.3, cOLD BUTTE aREAY/ _ o
»6,000 4,170 - 512 1.1 4,600 .7 - 1320
4,000~6, 000 28,700 . 812 .8 23,000 .3 690
<4,000 306,000 - <8 - .5 150,000 ° Minor e
Total (339,000 - 180,000 :° | 1,000,
(rounded) - . - - crEasEwoop masindt/ - P
6,000 | C 2,630 . 12 1.1 2,900 7 200 -0
4,000-6,000 . 14,400 8-12" .8 -12,000 3 oL 360 T
<4,000 .. 55,700 <8 5 - 28,000 . Miner - -—
Total 72,7000 0 o ‘43,&90 P 600 © 1
(rounded) _ ) - ) . 'f ) R

1. The ; part “of the area which is Lake Viead cmvers 93 300 acres and rec91vc$ an . o °
average annual precmpltatiﬂn of about 46,000 aLrE*fD&t ' . o

Sy L e . B
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Tahle ?.--Estimaﬁed ayerazge an

I3

®
)

Com .| : . I.-r - .
. : g

onual subsurface flow batweep zrcas
Estimated - "
- hydraulic Estimated Estimatg?
. . gradient coefflclent of Anflowd!
- (utflow Infl? Probable Estimated flow - {feat per transmissibility ;(acrejfget
from to= transmitting width (miles} =  mile) {gpd per foot) .. per year)
Loecaticn lithology (1) : {1) ' {T) o {0
Garnet N - 16/64, Carbonate - - - a 800
Valley 17764 rock and
‘ , alluvium :
Muddy River |Celifornia | White Alluvium “- e Swalid!
Springs | Wash area | Narrows. '
Area ' -
Lower Meadow Glendale Alluvium- - - - b 7,000
Valley i -
B Total {rounded) 7 . ; &,00C
Las Vegas Black 120/63=7 Carbonate cl e 15 c 1,004 g 20
. Valley Mountains % rock ' - S g
O Area L21f63-22 Alluyium a3 e S0 10,000 <0
Total {rounded) : : Lo “TED
Black _; i&t Noncarbenate | - - V- f,;lﬂﬂ
Hountains | I ghore= rock and §
Area | line alluviem . :
, Lake Mead | - - -
Gold Butte | I do. do. [ - - £ 1,000
Area g L - P,
a Total (rounded) 1,000,
Hidden Garnet 16/63 {arbonate < - - ‘ L CET 400~
Valleyw Valley rock ‘ PR
California  Lower Moapa Jackman  Allovium - - .t aem © Small -,
Wash area Valley Harrows ; S
Lower Moapa Lake Mead  16/68 Alluvium - S1 e 20 /50,000 11,100
" Valley - ' ST A
‘Greasewood  Arizona At State Alluvium - -t G .o £ 600
line o o T

Basin
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Footnotes for table 7. .,

‘1.'

No . ground vater. underflnws to Hidden Valley, Gold Butte ‘Area,. “and

Greasewood Basin.

o,

Q= 0.00112 TIW; 0.00112 converts gallons per day to acre-feet per
year-
3. -Eg;imatéd_by Bakin (1964, po 26). . S o

't

1 £

Net- ﬁnmputed' assumed to he equal to grmund—water recharge (table 9)

’-=p1us gubsurface flow from Hiddén Valléy to Garnet Valley.

b
subsurfaece outflow plus evaporation from wet areas during the
nengrowlng season is.7,000 acre-feet per year, Nearly all this

Cw

d.

Rugh (1964, p., 24) estimates that for the Meadow Valley area-

‘quantity probably is subsurface inflow to California Wash,

Based on data compiled by Loeltz (1963, p. Q9 and Q10).

" This outflow from Las Vegaa Valley may nof‘cccur-_ﬁﬁeltz (1963, p. Q5)

stateg that if this subsurface outflow occurs, the guantity of water is
very small, ‘

E‘l

; Gradlent is assumed 'to be about equal to the slope Df the land
- surface, ‘ ‘
f. Not computedi assumed to be equal to_ground*Wﬂter recharge, table:?.

o
A

e,
b
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to start utilizing water from a third saurce, diversion of 2,000
acre-feet from the 'Muddy River at a'site ¥d ‘the Muddy River
Springs Area and imported to the generating station by plpeline,

~The power company-reports that this.dlversion.will be:'made. only

in the winter, At the geherating station, the water is conzumed

‘prinoipally by evaporation from coollng taowers,

, Moapa Valley Water Company feportedly imported about 520
adre-feet of 'water in 1967 from springs in“:the Muddy River Springs
Areas The water.was used for.domeatic, . publiec. supply,..and.

stockwatering purposes along the flood plain of the Muddy River
"in the California Wash area and Lower Moapa Valley. Part-ofthe

used water percolates frow geptlc disposal systems-and artiflicially
recharges the ground-water reservolrs. - Table -8-summarizés the

-utilization-of thlg imported. water, ..

water is imported into” Califormia Wagh -area, Lower Moapa
Valley, and Garnet Valley, “and"the Blatk’ Mountains Area. A
small amount of drinking water is hauled to Valley of Fire 3tate
Park in the Black Mountailns Area from Loweér Moaps Valley and to
a mining facllity at Arrolime in Garnet Valley from Las Vegas
Valley. At Boulder Reach, Las Vegas Beach, (Callville Bay,
and Echo Bay, water from Lake Mead 13 pumped to recreational
facilities along the shore for public supply. The net pumpage
{consumption) of lake water at these sites in 1967 probably
was on the order of 100 acre-feet. In addition, in 1967 about
275 acre-feet of lake water was piped to the PFabco Gypsum plant
at 20/64-18b and consumed in manufacturing gypsum products.
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Table 8.--Utilizatlon of water imported bg ‘

Mnana Valley Water Companv, 1967

. e i .. -
D i o ‘... 0 PR B

-».*

. ' Lower Hhapa” ' Galifornia Wash
. Valley - . \w area ‘ . Tntal

2

(acre-feetl__ - (acre—feet) (acra-feet)

- B . 3 R T . _ . iy

Import fnr publlc Supply 31;:‘- 370 T I_1SQ-_ L. 220 _w“v;? ; Qﬁ

Cnnsumed—/ "L ..* R . finV 100 570
Percolates to.water tablefmg/ .VPALDQ o508 150
Le:s Estimates by author' based on estimates by local- residents Of
pﬂpulation and. number of head of livestack.. ey JTJT- N
) , PR S T TR
N2.¢_Becomps«artificialHrechgrge. S P
A L ST ::‘1, e T
o SR E RS )
! ) i ".'..l ;.'. . . .
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. OUTFLOW FROM THE VALLEY-FILI: RESERVOIR
..~ The components.of outflow sre surface irrigation and sub-
lrrigatton, industrial use, evaporation from surface-water bodles,
streamflow, evapotrarnspiration of ground  water, pumpage, sub-
surface outflow, export, and.public supply use. OQutlflow of
streams, subsurface outflow, export, and public supply has .been
estimated -in eariier sections.(tables 5,.7,..8, and p. 2@), .

Irtigation”

Growlng Season

Air temperature is a major factor in determining the length
of the growing feason and is of interest to farmers and ranchers.
Other factors, such as wind movement, amount of davtime hours,
exposure and location of field, and type of crop are important,
but their consideration is beyond the scope of this report,
Temperature data can be used as a rough guide in estimating the
growing-season length, |

Temperature data for Overton and Las Vegas Alrport were
used to illustrate the period between the fall and spring
temperature of 28°F, a temperature at which killing frosts may
occur, and are summarized in table 9. Although the periods
ranged from 173 to 298 days at Overton, most years they were
between 240 and 270 days, The data for Overton probably are
representative of the Muddy River flood plain, the principal
area of irrigation,

Water Consumption

“In California Wash area and Lower Moapa Valley, the Muddy
River 1s diverted for irrigation on its flood plain. Additional
supplemental water is provided by 2 ahallow water fable thab is
reached by plant roots and by an irrigation well (15/66-1dd) on
the Lewis Ranch. In California Wash Area, the flood plain ranges
from about a quarter to three-quarters of a mile wide and has a
length of about 9 miles. About a third of the flood plain is
irrigated; the remalnder ig uncultivated and commonly covered
by phreatophytes. (See "Evapotranapiration" scction.) Irrigation
is localized in three areas: (1) Moapa Indian Reservation, (2)
Hidden Valley Ranch, and (3) Lewig Ranch.,

In Lower Moapa Valley, the flood plain of the Muddy River
ranges from about three-quarters to one and a quarter miles wide
and 18 about 9 miles long., Most of the lrrigated cropland is
north o Overton where about three-fourths of the flecod plain is
irripated, At Overlon and southeast Lo Lake Mead, only a few

r
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Table 9.-~Length of period ‘betyeen air temperaturé-of 28°7
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- water ccneumptien by irrigation.

+ . vt .
[ B v : Sy
E' . v r’h-

small areas of" cropland are irrigeted. The irrigated.areas are
not shoWn.on plate! 1,:but”are limited to areas shown as.jyounger
alluvium jalong the;Muddy River (pl. 1). Water 1s divérted- into
a complex system cf ditches. Some water 1s tempcrerilv stored
in Bowman, Reeervcir whieh in the fall of 1967 was being enlarged
from a repcrted capecity of about 1,000 acre-feet to about 4,000
acre-feet. Bt the, downstream end cf the Muddy River flood plain
the State. Fish and’ Wildlife Commission maintains the .Overtoh v
Wildlife Menegement Area, -part,, cf which As irrigated with weter
from the Muddy Riverj from a shallow water table, anduircm o
1rriget;cn welle. : Grass,1s the main vegetation in iTPlEEtEd :
areas. ,

Voo
- ‘,u

In: teble 10, the average consumptive-use rates for. rrrlgatEd
crops ape:based:on Findings of Houston and Blaney (1954}, U,8: |
Bureau of Recladation (1962), and Houston (1950)}. Factors .
consideted in agslgning use rates by these workers were length
of growing eeeeon, crop, geographlc location, air tempereturef;
and 1ength cf deyrime hcure. Because- lrrigation ig less than
optimum? I the wildlife management area, the consumptive-use | |
rate is_estimated to be about 3 feet, Table 10 summarizes the -

a h

T

L3 Weter Used for Leaching Fields . o h;.wf_;

Alcng thc Muddy River, leaching of solls to keep salter
moving downwardrbelow theeffective root-zone of the - trop is ! .
& nhacessary - irrngatlcn practice. sLeaching requires that more. water
be applied to fields than -1s necessary to grow the crop at the:
salt level 1ntended To estimate the amount of water- needed.
for 1@30h1ﬂ€: thE‘fcllcwing equation may be used (Fullef, 1955)

t.. _,.o ..w. ) l - ) . :---Jl .
'_n ’ ., s 1 \ Eclw . .1 _'- 1 .;:, o T
- b ' T "rhba J

where LP. is the 1each1ng percentage, ECiw, the epecific ccnductence
of the 1rrigeticn=water, and EC., the specific.conductanfel of '
eatura?ed-eoilqpeete extract associated with 50 Dercent dec B sment’
of crop; yield, UBerrsteln (1964, p, 12) 1lists values of salt ;
tolerance (EXpPe gedias EC.) for several crope. A Tew of these
GPDPS“(and their hCe veluee; are listed belcw S ;

1
i

te ‘-3 t‘f ;( ,

T S CPOP e (micromho; per em. a? 25 Cl
E ::' ‘J Alfalfa ;l':"‘l Twoe '|T. ;.. :‘-\ .-- li . -__. 8 OOO _*.:: "‘ ‘ " ’
T Beets o S iV . 11, 500 o S
;o Bermudalgrass: L. L L L 18,000 .
.. ;5".):‘ ;.v CGttOn ‘_é-“-t‘._...‘a oj‘ : «:,'?2' ’I' . » e 16 GOO e
N ?”:‘ uOPghU_m% ‘f‘.o . '_"-._, ':; * ¢ 0+ o <e 12 QOLC;’ ':‘ p
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Tahle iQ. --Estimated consumption of water b' 1rr1ﬂsred CronS— f

1. CALIFORNIA WASH AREA

ALl

LGWER HD&PE ?ﬂLLEY

shlfalfa and
. tMogpa Indian o
~sRésérvation ¢ T o~ ¢

; and Hidden - o

]
-
»*
H
-
-
]
H

Alfalfa and

TR T

3 (Wildlife
. e : Management
i Cane, sorghum, cotton @ | Area)

+ Lewls.Ranch

Crop :¥alley Ranch
Approximate afea.tacres} {1}' 750 ;_,Eﬁxi
Estimated water use rate
ok above land
(feet_per:year):
Surface water: - 4 o2
Shallow ground . waterzf T | St
Pumpage from wells ' : ﬂf ' a2
Total @ s 5
Estimated water use . . o
(acre-~féet per year}. ' '53,?50:- o+ 1,250 ¢
arx@ Y e

ratal.gacra-fee; pég;yaér} ) 55esq»

Tood e e W ! . . St e

rorass (pasture}:

‘bents, and miscs crops: Mainly grass

1,500 1,500 400

& 2.5 3

17 .5 >3

S
0 0 1.

5 3 3
17,5000 . 4,500 1,200 |
P - N

Iﬁgngbi

2.
=

back to the water tahle.

'Eatimated net pumpage {crop consumptian) ia SGﬂ acre-feet,
80C acre-feet and 1is based on information prcvided by the well OWRET s

R

Hu 1rrigation in szden and Garmet Falieys Black Hountains and Gald;Butte Areas, and Greasewood Basin‘,_

.\ ;

Host of the water is frcm seepage from nearby flelds and ditches to a shaliuw water tabie.ﬁ

Gross pumpage is computed to be about
Hﬂst of the’ dlfferance percolatea

_'-z.,
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L
For California Waszh area, the speeific conductance of »
irrigation water from the Muddy River may average about 1, 300 ts
micromhos, Using!the EC. value for alfalfa, the most abundant
crop of the area (table ﬁl}, the computation of leaching ‘
percentage 1s: l .
; - 1,300 x 100 b o
[LP = ESx 8,000 ~ 8 pereent
With 60 1nchee of water needed to grow the crepe (table ll)
65 inches have“to be applied annually to the fields 30° that 5.

inches or nearly 500 acre~feet l1ls avallable for leaehing. ;

z .
For LoweraMoapa Valliey, the<3peeifiereonductance of 1rrigation

water from the'river may average about 1,700 micromhos.: “Por

crops of alfalfa gng grass (tablélll), and using the EC e value;”
for alfalfa, the eomputatien of 1eaehing pereentage 13'_ ;

i‘\;"a 1;700 x 100 g _ ﬁ"%?,. g i
o B =5 B,0000 pe-rf“ent IV

- REAER Lo
t" ' H +

About 0.6 feotiof leaching water is needed annually, 67 about |
8900 acre-feet.: Fpr the 1,500 acres of cane, sorghum, . cotton, .
beets, and miacelianeoue crops (table 11);:the quantity of ! P
leaching water required annually, using EC; of 125 000 micremhoa,
is about 0.25 feet, or 400 acre-feet; fer~the Wildlife Management

Area (table 11), using ECg of 18 000 mieromhoe, about 0.15 foot,
or 60 acre- feet. - . *_

s: S

o

Lot ‘..k

In eummary, the annual . 1eaehingwwater requirementa fer the
lrrigated 1and of} California Wash isg’ 500 aeremfeet for Lower .
Moapa Valley, nearly 1 400 aerenfeet.a e T - ‘g :c

The 1eaehing water is not eeheumed but percolatee through
the soil to the waten,tableewhere it migratee Aaterally to ditches
the Muddy River‘, o phreatophyte areas . Theref‘ore, this quantity
does nhot -appea¥ in the'water budget . (table 145 howevér, 1t muet
be available feraeueceeaful farming eperatiene*?' :

" : T ! .oh ‘ .
g ‘:: 7 Industrial Uee - = ‘ :
In Lomer Moapa Valley, water from the Muddy River is ueed "

by Simplot*Silica Products, Ine.rat their two alllca plants
near Qverton. . .The plant manager- reperte»that ancut 160 a¢r9~feet
of water was tranaported by ditches to thé plants. in‘196? and
consumed,. The' wdter was recycled through the plante many times,
with a @roae cireulation of about 1,000 acre-feeti, Ae deacribed
in the "Importatiion” :geetion, water was imported for a gypsum
plant, a power generating etatien, and a 'mininhg eperaticn.-
Induatrial use in the area tetaled about 2,500 aere feet 1n 1967,

3)‘"6
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Table 11.--Est1mated evapotranspiratian ofugroun& water by nonbenefzcial“ghreatoghgtes

S

. TR

'_' - .-‘,' ;_¢ o 4,‘ -:- i ’; R ‘, ;E'-" ,,f', en . R .
- NG RS =) R po S S Prcbable average App roximate
L ; ) - 2oz Depth Ground i atnual rate of . . discharge

ﬁreal—f

to water. - Area

Phireatophyte. (feet)

(acres) =

COVET -
(perceat}

groun&*water use
{feet)

{acre~feet
par vearl

Calzfornla Wash area Mostly saltbush; - _éJZESﬁ_E T1,700 ¥ 15-252 1 b 1,700
some galtgrass, . - S D
- - ; 'sgltgeﬁaiﬁms@ital o : : . B -
. . - and cottonwood : . © f = ?i-? L
Lover Mdspa Valley - . Mostly sdltbush and’ 2550 < 5,600 - 15-25 T % I 11,000,
. 4 : 4 saltgrass-/scme - Co - s SR " o '
~ oo Lok saltcedar,emesqulte, P s - . - :
o Do cettcnuooé and tules . ¢ o e ' ( o
' < "' . ""-_'l ,,_ e e ) - ?H ( ST . Cow ! .
o Elacl Moyntaing Area . hﬂstly tulés and . < D=5 200 & o 1,200
. Lt H’ mésquite along the S »% N
K banks ef Las vegas IS S - Cr
_ ST Wash: and near~ﬁngers S VI W - T
S Spring ;ta . : NN - *%é P
Gord'ﬁutéé‘ﬁréé and - Eottonwnﬂd w1iiéw, ERD ﬁ’ = . | 5mall
Greasewncd Basin grass,;aﬁd tules, D - - & AN
e near: small springs o S ' o o
o T, R S s CN - el
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i}ﬁﬁﬁ@atranspiratioﬁ.of,dﬁound Water by Nonbenef'ic ial-Phreatophytes

‘iprpund waterfis;discharged by evaporation.from soll and

“ﬁrahépiratioﬁ“by“ﬁlanﬁs*tﬁht*pcdt“iﬁ shallow watepr=table areas.

These plants that tap the ground~water reservolr - are called
phreatophytes., The phreatophytes.essentially are limited to

the flood plain of the Muddy River and in Las Vegas Wash.. The
principal types of phreatophytes are saltbush, (shadscale},
alfalfa, saltgrass, meadow grasses, saltcedar, mesguite, ..
cottonwood, and tules. For the purpose of this report, they

are divided into two groups: (1) beneficial phreatophytes,
such_as alfalfa and meadowgrass, have been described and are

shown 1in table 10, and (2) nonbeneficlal phreatophytes, such

as saltbush and mesqulte., Discharge by nonbeneficial~phreatophytes
is summarized in table 11, Rates used in table 11 are based on
work done in other areas by-Lee (1912), White (1932), Young

and Blaney (1942), and Robinson {1958, 1965), and on rates used

by Malmberg (19555 in Las Vegas Valley. Phreatophyte areds are
not shown on plate 1, but along with irrigated fields, they
generally are within -the areas showh as younger alluvium along

tge Muddy Rlver or elgewhere as indlcated in table 11,

RS

- -+~ Evaporation.from Surface-Water Bodies . ... .

Kohiler and others (1950) estimite that the average'annual
lake ‘evaporation for the area-is about 80 ‘inches; or fearly
T reet per year. The evaporation from surface-water bodies
*is-listeﬁ“in table-12, " e L e T

Lake -Mead," dt - splliway Yevel, has an area .of 157,000 acres
and at this level would ‘lose by evapordtion: an average:of about
1,000,000 acre«feet per year, or equal to nearly 10 percent of
the average annual flow past Hoover Dam, - Evapordation from Lake
Mead is nof included in table 12 or the wabter budget for the area.

Pumpage from Wells

Only a few wella are utilized as a source of water in the
report area. Most are usged to meet stoek, public-supply., and domes-
tic needs; in 1967 one irrigation well (15/66-1dd, table 19)
on the Lewis Ranch was pumped., Its pumpage is listed in table 10,
Lower Moapa Valley and Black Mountalhs Area probably have less
than 10 active wells each, with a total estimated net pumpage of
less than 100 acre-feet per year in each area. The Moapa Valley
Water Company has two high-yield, public-supply wells (15/67-22bbi,
2, table 19), but because the water quality of these wellsg is
marginal, they are used only to suppleément the piped-in spring
supply in emergencles. Not including the Lewis Ranch irrigation
well, all the other valleys have fewer than five active wells
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Table 12.==Rvaporation from surface-witer bodies

")
1

Estlmated ‘ Average
“average - 77 evaparat:.un—-/
: area (acre~feet

Water"‘bbdyy' : s (acres) - .- per year)

LOWER MQAPA VA LEg

| Boman”Reaelrvoliru ' B a50 ! o 350 i :
Muddy River - S e | e )
‘;]_.?m‘:dq, ‘W:I._nldlife Mana‘gemént' Av_:éa | b’ 110 - R 770
otal (rounded)’ . o ame IR 1,200,
. caprrom wASH AREA. .- o
Middy River T N . L0
| ' BLACK MOUNTATNS AREA ' )
Las végaa Wash - I T T

~1 142 No perennial . surface-water bodies are in Hidden and, Garnet. Valleys .
Gnld .Butte Area, and Graaaewood Baain. : - o

2 Estimated average annual evapuration rate isg about 7 feet per year.

:@« ‘When full, reservoir has an area nf about 80 acres.‘ Average )
v Wﬂternﬁurface area s 1ESBt :

ﬂhbav.Estimated.bygU.S. Bureau 6fjﬂﬂﬁlﬂﬁ8tiﬂnh(196i). e
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with estimated net . pumpagea probably less than 10 acre- feet per
year, Hidden Valley has only one stock well. In the Black’
Mountains Area, most of the. pumpage is from a well at Qverton
Beach; ro.pumpage data were available from the National Park
Service the owners of the well, The well is used for. publie
supply at the park and Pecreational facillties there. .

v_"_ J' -l

;3?. . :_, SEPings :: l:,.

e

% Only a few large sprlngsﬂare in the report area, Data for
thege springs.are summarized in table 13* - Thelr flcw, in. general,
supports small areasi of- phreatophytes but mostly seeps back. to
the water table, Their’nét. dis charge iss *included in nonbeneficial
phreatophyte dlscharge estimates~in Lable 11. ;“ :

Springs at thEaconsolidated rock alluvium contaot such ag
Rogers and Blue Point. Springm, :probably flow’ to the surface ,
because tHeé alluvium at thHe cobtact ia unable to receive and - °
transmlt the water.as rapidly as the. consolidated rocks can- supply
it. As a result, water flows to the .surface at- the: cohtact “and "
fflGWB on tihe land surface £0 where 1t can be abazorbed by the
;&lluviumj usually nat far*downotream fPDm where it flfht appears.

.' . i
e . - . W by - . i . . o
oo i P C I TR : Lo

. T"

Camar

i . . s . :
L @dL - o - DT % | - ) : E
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: Tahle_13."-Selectéa;sugihéslf .

_ . Estimated - R ST e
, , " Location . flow Co ot T 2o
‘. Name _ " onywher {epm} Rock source ~ . . - o Remarks

CATIFORNTA WASH AREA

Hogan Spring 15/65-11cd ~- - _»‘_ o Ho.iéformaFion’afailableﬁ :
 TOWER MOADA - vALLEY : . x B
Tnnamed spring Uncertain  Small Older alluvium : along Magneslte Wash (Lﬂngwell 1928, p. 1?)
Perking Spring . 16/68-7chb .3 Older alluvium. .
Tunamed spring 17/67-2ac Small Older alluy;um e -Reported as excellent water by Longwell

‘ o {1923, o 1?}.
BLACK MOUNTAIN. AREL

-

L - Rogers Spring 13/67-12d4d a 780 Carbonate fock"?"warﬁ‘ﬁater. Used fcr swlmmlng. Hfﬁh‘
N 7 _ _ -~ - . .minetal-cohtent, ’ e
Blue Point Spring 18/68-7ab 150 Carbonate rock . - . Warm waters, ° High mineral content.
Bitter Spring 19/67-16bb 10 Carbonate rotk? ngh mineral. Content; - i -
Sandstone Spring  20/66-134(7) Small =  Noncarbonate’ rock Repcrted to’ hepntable by- Lnngwell (1928, P 1?).-
- .-~ Cottomwood Spring 20/66-20ba-.  -Small Carbonate rock ﬁReparted to be’ good water by Lﬁngwell :
f_:}:'; - . e . ) B o . ) . SR LT {1928»P' ]_"F} ) ;; _." A <
s L e e " GOLD BUTTE- ﬂEEA kS o S
e <. Red Bluff Spring: 17/69<14bb 180 . Carbonate rogks < Bracklsh water . z
Numerous springs {6y - Smdll "Ccnsalldatedurock =Fany yield patable uater- ) -
- L 0 gmmasmoopRASTN LUt L ST SRR
Horse Spring " 18/70-24cd C me : - é'i-r-f-écood water according to Longwell (1928, Ps l?}.
Whitney Ranch - : - Y f :
-$Pring complex  16/71-22 - 50 to 100 Carhonate”ro¢k=_} Seven springs« potabxe water. i
1. hc large springs were recarded for Hidden or Garnet valleys_ e P § :

a. Flow measured, by U.S5. Geological Survey, 2-5- 68. Ga 10-25-63 meaSbred flcw was 8?5 EPﬂ* :
b. Southern part of area. - “

-

e
.




" WATER BUDGETS

For,natural cenditiens and over the 1eng term, inflow to
and outflow frem an area are about- equal---assuming-that- long-

ctermoclimatic conditions remain reasonably, unchanged. -Thus,
.a water budget can be.used (1) to comparé the estimates of

inflow to and outflow from each area;-(2) to-determine the -
magnltude of imbalances in the inflow and outflow estimates,
and (3) to select values that, within the limits of acclracy

of this reconnaissance, hopefully represent both inflow and

bdutflow for'each area. These values in tUrn are utilized in a
following sectlon of the repert to estimate the perennial vield
or system yleld of each rarea. Two typee of, budgete are presented
in this report. Por areas where the runoff {tables 3 and 5) is
sufficient-to be developed, the water budget incluﬂes both
surface-water and grounduwater elements (table 14). - In those
areas where'the runoff and streamflow are minimal enly ground-
water budgets ‘are- presented (table 15)

4o,



Table 1#.~-Preiiminarz water budget for the valleyéfill reservolrs

of Colifornia Wash arda, Lower Mggpé.vallgy,

and Black“Mduntains-Area - 1967

iKll,estimates‘in acre~feet per yeax/
_ - |scima my BERETRERR PER TR

’ ‘fBlack}

F TR PR : A T . e ' é LOWrEr
. .. Budget elements - ﬂcalifdfﬁiﬁf ‘Moapa: 7 ! Mountains
e ol T " Wash argé Valley sy FoBrea
INI‘LUW- 2 e
; - . - . A
Estimated average annual runoff R Y I o
. (table 3) - <50 .. ;! fE5OH, : =50
L Inflow O streams (table 5) 3'33'000 e'l a34,000 b 12,000
i : From- cmnsulidated rocks: (p. 23) (c) (C) ()
- Interbasin groundﬂwater 1qf10w ‘ o ‘ R

(table 7) RS s-:ooo;' ' small' 400
Impnrtad water, total (p. 23 and’ FE g IR
" table “8) ST r\gsﬂ *%370;x;; - 375

Total (rounded) ‘(1). 43 000 34,0000 13,000
QUIFLOW:
_Irrigaticm (table 10) 5,000 13,000 0
" Industrial consumption (p. 34) 2,100 160 275
Evapotranspiration by nonbeneficial :

phreatophytes  (cable .11) 1,700 11,000, 1,200
Evaporation from surface-water B C '

bodies (table 12) 70 1,200 70
Nonirrigation pumpage from wells :

(p. 36) <10 <100 <100
Qutflow of streams (table 5) a 34,000 ad 10,000+  bd 10,000
Interbasin ground-water outflow

(table 7) small d: 1,100 d <10C
Exported water (p. 30) 0 small 0
Public-supply consumption

(table & and p. 28) 100 270 100
Total (rounded} (2) 43,000 37,000 12,000

IMBALANCE: (1) - (2) 0 ~3,000 1,000
VALUE SELECTED TO BEPRESENT
'BOTH, INFLOW AND OUTFLOY 43,000 35,000 12,000

Muddy BRiver.

Las Vegas Wash,

Small in relation to the
Discharge to Lake Mead.

S
bv
‘c-
d.

ground~water recharge from precipitation,




- Table 13.-=Preliminary ground-water budget_for the

valley~£11] reservoir of Hidden and
“@arnét Valleys, Gold Butté ‘Area,

and Greasewood. Bagin = 1967

i;ll“estimates‘iﬁ acre-feet per year/ .

-Gold

R Buﬂée;'elements - - pidden Garnet  Butte

Greasewood

' RECHAﬁGEvLm”'

" Rechiarge from prECipitation o S
. (table 6) 3 T 400 - 4007

Subsurface inflow (p. 23 and

table 7)- & 400

__Valley Valley

Area:

{.Basin

1o

“Total (rouﬁdéd),ﬁﬁ‘:j '; . 4b0 ¥ oB0O

DISCHARGE;

Subsurface. outf1ow£/ (table 7). 400 800 b

'1,000" 7 600

o 0
1,000/ 600
1,000 - ¢ 600

- Evapotranspiratian by nonbeneficial : Lo - LT
phreatophytes (table 11). ° PO 00 gmallliemall o
?H?PﬂEE,irﬂm vells (p. 367 ._‘ pmall’ - emall fﬁwﬁil small.
' quai”(rbﬁﬁﬂeﬂ)**“' © 4007 U800 ¢ 1,000 - 600

VALUE SELECTED TO REPRESENT SN _ Y
BOTH RECHARGE AND DISCHARGE - 400 800

1 ooof

Y 500

..-1!

" b
.

Assum&d equal to ground-water recharge (tableﬁ 6 and’
From. Hidden Vali&y. ‘

_Diacharge to Lake Mead.

Flows across State line to Arizona.:

?).



CHEMICAL QUALITY OF THE WATER

By A.. 8. Van anburgh{ff‘

- - -

- - .«Chemical analyses of .water from wells, springs, Muddy River,
.and. Lake Mead are listed in table 16. Additional analyses of .
samples collectéd pricr to' 1950, largely from the Muddy River,
are given by Hardman and Miller (1934, p. 41-42) and by Miller
- and others (1953, p. 58-59), Most of the data in table 16 are
for ground water adjacent to the Muddy- River, in Lower Mogpa
Valley and along - the northeastern margin of California Wash area,
In contrast, only two analyses at the most are avallable for :
the following areas: Hidden and. Garnet Valleys, Gold Butte Area,
Greasewood Basin, all bubt the northesstern limits of California
Wash-area, -and large parts.of the Black Mountains and Lower Moapa . -
Valley drainage areas. Thus, the chemistry of water throughout

most of the study area is largely unknowm.

Gerieral Cheﬁical Character'

~ Most of the sampled ground waters show the influence of
geologlce units contaihing'sglublewandgmpderagely_solup;e
minerals, -such as halite (Sodium chloride) and gypsum (caleium
sulfate). Almost all of the sampled waters contained more than.
700 mg/1- {milligrams per:liter, which are equivalent to parts per
miliion; see footnote 1, table 16) of dissclved solids, and many,
especlally Lln the Black Mountains Area, .contained from 2,000 to
a8 much as 4,000 mg/1. Sodlum and (or) caléium’ are character-
~dstically the principal positive Tons, and sulfate is almost
always the. predominant negative ion, = '~ - "o oW

The dissolved-solids concentration and relative abuhdance
of sulfate 1n Muddy Rivér increase dowhstream, due to- increments
of more concentrated ground water and, during the growing scason,
irrigation return flow. LT a

- The chemical character of water in Las Vegas Wash is very
poor (table 16), largely because the stream carries sewage-plant
effluents and industrizl wastes from Ias Vegas Valley. 7he
greatest dissolved-=zolida conteia genera ]l ly oeomes during
periods of lowest tlow, -
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Table 1G.--Partial and detailed chemical analyses of warer from wells, swrings, seeps, and streams--Continuaed

Additional deterpinations from detalled analwses

Milligrams per liter {uppey number) and

Milligrams per liter {upper numaer) and

williequivalents par liter [ilower numher}lif rillieguivalents oer liter (lower aurber)lif
So- Fotas~ TFiun- Hiem Bo— So- Toras- Fluo- Hi- Be-
Silica [rem . cium Fium ride trate vTon Silica Iren dium sium rice Lrate ron
Location  (Si0y) (Fej2d/ (wa) (k) (R (Wda) (B Locatipn _ (8i03 (Fei23’ (Ha) 59 (F1 (N03) (B}
CROUHD WATER 16/68-7ch &2 —-— — - - 1.4 —_
. P ) LNz
14/k5-2laa 25 .03 101 il 3 i.2 .3
4. 30 .28 iz L5 -20ad 43 T 0,34 2rl 11 2.3 Z0 1.
o . o s il.3s .+ 3 i? .32
15/ 66=2h 35 - - -- — . - 35 * '
& 17/B65-2%ab &3 T2 331 35 2.2 54 2.3
13.97 ] .12 7
—fill 3G _— — . —_— 2.3 __ 3.97 9 71
erh 18/67-12438 L T .02 206 22 1.5 8 1.2
12,8 LT: .08 L1
_4d 35 . . . _ 1.5 _ 1% .88 a a8 o
il 21/65-%ch a5 il - - 1.5 - -
-5d fa - - - -— 1.5 - -08
L3 SURFACE WATER
15/47-22tb 4+a T 07 244 13 k.8 - 1.4 l4/a5-15d 32 - 125 14 z.L 1.5 WA
1.6l L33 a4 544 36 13 L2
~i7ba &1 —- - - - 5.5 - IRE-23 11 -- a3 4.9 -4 2.3 18
L9 G.2h 13 LG (4
-3%ab 3E e - —_— - A - 21763-14da
L2 Lewestlld o - 3la. 52 -- -— -
o . 22.L 1,32
16/67-1be 57 — -- — w21 - S
L03 Highest!llS — - 813 HE -— -- -
.54 2.59
-1de 34 ~- -— -— - 5.4 - 353 ]
0% ZZi04=14 §.5 - 114 3.5 i 2.8 21
. 4,906 14 L2 .na
-114d | 56 - — - - 0 - e
L0f
12. See footnete 1 oo przcading page.
13, Values Tepresent itroa in solution at time of sample collecticn, unles: preceded sy "I7.  The letter "T" indicates a total-irom wvalue,
which tepresenca irom in sciution at time ofi colleciblen, plus any Lron that may nsve been aresent as a component of seciment or turkid

material unavoidaoly collected as part of

the saople.



Suitability for DomesticeUsefr

g e :
i »

The U S Public ‘Health Service (1962“-p “7 8) haa formulated
drinkifngiwater: standards -that are generally accepled as a guide-
line for public supplies The standards, as they apply to data
listed in tablé;16; atesas follows:

KRR R L S e Tt (oiye w [T '
. S s Recommended . maximum
I P coneentration (milligx‘ams

i?*!:~i-mc@nstituent pér liter)

FELT T Ren e (RE) I "o i CEfw it 0.3
S - Sulfate (sou ' 250
Chloride- (C1):: 250

.. TFluoride (F) a About 0. 8
Gt aNLtTaten (NOg)t u ¥ RN .
Total digso: ved ‘solids 500

ST _‘,Wr:" LT T e A A S'l_‘;"'-' Lot it ey o 2

. v+ 'a. Thev optimum concentration is: aboutﬁm.T mg/l _“ﬁwf

T Gl Wiater contaiiing:more than :about: 14 mg/l~~ ar
".. . ghéuld - not "be.consumed regularlys eqpecially

by children, i g@i

ﬂMost of” these are’ only” recommended Timitss, - and water- therefore
may be- acceptablle: to“many users” dESpﬂtEWCOHCEDtPﬁtiGnsﬂEXCEeding
‘the given values. ;Ff“.‘ R "ﬂd,-:‘T M*‘ ‘ﬁ”* ,%; ;P;
N ‘ e ‘j"" o " . . - .l F ,:.‘ s i "1 i r.' ." ‘_____, . . ’,,1
Among the 1isted constituents*rexcessive Iromy causesrstainiﬂg
of” porcélain Tixtures and clothes, whercas darge. ﬂmDuﬁtE @flis
chloride: d@nd didsolvediiaollds tmpart.an. unpleasant, taste, and,
) “sulfate can“havela laxative effect. on persons who,are drinking
-t gewater for othe -firat. Timel  Excenglve: fluoride.tends to»atain
o u’-teeth*”especially of rehildren,” and large amounts: of. nitrate are
: ‘dangercus. for infantsfandapregnant-women repause: of. the ;-.

possibllity of’”blue “baby" .diseage. .’ . o gmu?-y:'rﬁ e

/ TheJhaIdnEﬂﬁ*Oi & water .1s important -to ‘many-domestic
“users. Therefore, Abher U,8. Gealogieal Bnivvey . has: adﬂptedlthe
’ following’ratnng.f N EAE T SO PRI R SO P
SRR S ST D i L smn ot s R

Lo,



Hardness I‘Eil‘]g,e Il _,..,,_,h ) ”".¢
(milligrams per 1itEP) S Rating and remarks

.1,
i 3l

’“,“”»ww -60 ni:—ﬁf~Soft (suitahle for- most
T N uw;:;‘mﬂf usesgw1thout artificial .
Cor i saftening) : : BER
61 120 . . Moderately hard (usable
T A except in gome industrial . .
I A ”lfJSJHP?J*nu - appllcatinns, softening prof—_
SUniie b 7 ltabile for: 1aundr1e-s) .
‘fl}El-iSO Hard (softening required by
R laundries and-some other
. N industries)
Mgne than 180 - Very hard (softening deslrable

forxmnst purposes)

: The bacterinlogical quality of drinking ‘Witer algo 19
aimportant “but:‘is: ou€side the scope of-this Ffeport, If any

doubt exists rega¥ding ithé acceptabilitynof a, drinking-water
- gupply;’ contact the Nevada Bureau of- Envirnnmental Health,

Las Vegas. . e i .

- Alpmost all nampled’wateraiin the. project areaacontain more‘ -

“+than the ‘recommended. amounts: of - sulfata and: total dissolved.

Solids, and they characteriatically are very hard., Nitrate does )
- bhot seem to be a problem, with ore exceptlons ‘Water from well :
- 17/68=p3ak at ‘Overton® Landing contained. 4k mg/1 when,sampled in :
Janiiary: 1966, +This water .1s undesirable insother respects as-
;Well “But. is the only avallabide drinklng: supply excePt for
‘fnearby ‘Lakg’ Mead. More  important, however, this: well water may
.;De generally ehardacteristic:of conditions: ‘that would be emcountered.
by ‘wells -in‘'other parts: of the. Black. Mountalnsg: Area--(for example, ‘;f”;
7 well 217/65-9db niear Callville Bay. yields water. not much.better .
“»Ch@miﬂally than that of the Overton Landing: well) i

‘ Flunnide'may ‘be & probiem 4n much.of - the. study. aréa;, on
"thefbasis of ‘Timited: information.. The Moapsa Springs- (see 14/65- 21aﬂ:
- table 16), which provide the ‘domestic supply for:people.living on
the ‘Muddy River flood plain, contain 2.0-2.5 mg/1- of fluoride

~ {the optimum concentration fop drinking water in this area is i
only about. 0.7 mg/l). ILikewise, sampled spring and well waters K

- In and adJacent to the Black Mountalns Area contain from 1.5 to © ...
“as-much as 3 3 mg/1 of fluoride. } _ . 3@

LT,
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Suitability fer AEPiQultural Use - Lo

In evaluating the desirability of a water for irrigation,
‘the moat eritieal*faetera indlude ‘dlssolvedssolids concentration,
the.” relative prepertion Of faddium to-calelumiplusymagneslum g
and the abundaneeiaf eonatituenta sucti ‘as ‘Boron:-that canabe., -
toxie te plantea Four faetora uged -by thé “U.8: Salinity Laboratory
(1954 p; 69- 82) Lo evaluate the- euitabirity«ef~irrigation swater
“are Tisteéd in table“l6 "and Tare-dldcudged-briéfly iin foothote
2 of that table.- Boran' though” eeeentialfta plantsnutrition.in
minor amounts, 1is highly toxle to some plants when 1t exceeds
certain 1imite. The recommended -1imits for boron in water

., drrigating sensitive, semitolerant, and tolerant crops arve
dbout 1, 2; and .3 mg/l reapectively, aeeording tD"SGineld (1936) .

- TEeRohIvaL 0 Lag UA

Muddy River which preeently auppliee almeat a1111rrigation

B

i

. water in the atady area, hee proved: aeceptableaehemiCallmﬁwhePe
. used along ite‘fleed plain;“ ‘Becauge  ofiits: ‘high salinity’ hazard,

the water must"be‘applied carefully, ‘and: onlymin areaswof aaequate
soil drainage to prevent salt buildup.* Theaeapotentialhprobleme
of nien, sd¥inity. ape’ ‘eagéd, somewhat ;Y HOWEVEr; by the-river!s.low
sodium hazard throughéut most of" the year.= Beron»apparentlye

-?'ix-w ;,_:_“‘-",f'g::'i' . “ SRR R e iAo _.-_
i FIVENI s

is net & problem. A

Meet graund water beneath the Muddy ‘River flaad plain ia
1eaa deairable*fer irrigation than riveriwater; beeauae .ofre
characteriatieally higher aalinity and~aadiumihazard' Ine other

Mj areas. the aaitability of graund water’ for! irrigation‘iauuncertain.

Aﬂalyﬂeﬂﬂof two well watere ‘1pT 17/ 4 21ch suggest that+witer:.
‘throlghout ' 1arge parts o afead” eueh‘aa CaliierniaIWaeh'aPee’
“Garnet Valley) and Hidden”valley- may be- genera11y=auitabla,
“but deep, : . DI e

The water of Lake Mead though high in salinity hazard

______

-‘:;:"' - o 2 it LT l-' c‘) 3

is; otherwiee auitable for irrigatton._ ww--f R Siads

. Most® animala*are more’ Loterant of'poar water than man.uf
Althoughavailabie” data- aré somewhat- conflicting, dissodved-.
Selids contents below 4,000-7,'000 wmg/l apparently.arel safe
and acceptable (McKee and, Wolf, 196% p. 112-113 Thus, all
sampled water within thez? a1nﬁy ‘Areatis anffioiently dilute for
1iveeteek -

LTS O AR T e o= P v . . o atl
g . o & f .. il - LRI 4 e T ety o ST
DA - LY "t " a e V) s BT ﬂ_l! . -,"

i - U —_- . . .
[T ¥ ~_'ei“.‘.t.-«1 goh ff L e SO
Jreond iy s f"""'f e (.’.“.f R S I P N

he,
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‘x%*EhG yiEld”iBflimltEd to,. the»maximum ameunt‘e

ety T e

THE AVAILABLE GEOUND-WATER SUPPLY
S

. eoure%e of qugly *gﬂq

’-r .r

e The avabiable water eupply of California Weeh area Lower'

Moapa Valley;-andsthe ¢ Eleck Mountalne,Apeaﬁconelsts ofwtwo
interrelated quantities (1) the - Syetem yield’er perennial
Cyleddvand. {(2) ground. water in-storage. (1D the,other areae,jm
~iwhépe 'insufficlent surface{water ie aveilableafer development
the?eupply is: 1imited to- (1) the perennlaluyield ef the greund—m
weter eyetem and (E) greund weter in eterag : L

oot N R I
¥ .

UL LT systen Yield,t-u

T R L

i.mf?’tJfSystem‘yleld has . been ‘defined by WOrte and Malmberg ™ (1966

as: the maximum amount of” surfece and’ greund watér of usablée

'|ffehemiee1 quality.that .can he.obtained ecenomically each year

‘*xfrom ‘s3ources, within &, eyetem for en 1ndefinite period of Time.
System yleld cannot -besmoré than the, netu,al inflow to.or. |
soutflow :from a. system.; Under practicalgcondibiens Bf develepment

o ‘%eurfeee-water,w

~ground-water, and- water= ~vapor, eutflew that*cen;be salvaged or

diverted economlcally and legelly eeeh year*for benefic;al uee

.The eetimetee of eyetemEnalde 119ted ln table 17 are baeea

on datas listed in.table- 14 and the. follow1ng 11m1tatiene and

ssumptions i (1) 1rrigetien, induetrial ahd., public eupply
eenaumption 1s salvage;: (2) nonbenefie_ 1@phreatophyte\diacher%9, '
- Zican be- salvaged;. (3), half,cf the eurface—Water ‘and ground-water _
.outflow can be salvaged; (1)- evaperatien from” eurface-weter “bodies .’
‘Gannpt-beysalvaged;. and (5) nenirrigetlen well pumpage in’ 1967
genefally was. from. ground Water in etorage end wae not ealvage

) ef dieeharge. . o

-

f“Seperete eetimate oty system yleld for California Wash area’
end Lower Moapa Valley werg: not attempted beeauee ‘5f the. unifylhg
and dominating effect the Muddy River. has’ on the two yeteme

Table*l? liete a.combined system.yield, for, the: two areas of 40, 900

acre~feet.. The system yield. of the’ Blaek Meuntalns Area is mestly"'

w?ter flewing 1n Las, Vegas. Waeh. -
e . ."“d ot ni . (

Ji"" !

o g A
)

vl e“umf ‘-‘Q- Perennial Yleld.sr.a;uf

“The perennLal yield of a ground-water. res ervoir may e
defined a3 the maxiwmum amount of natural’ diecharge .that can
- be salvctged each year over the long term by pumping without
brxnging about ‘some undesirved result. . Nearly all the digcharge - - .
from Hidden Valley, Garnet Valley, Geld Butte Area,- and Greeeeweod
"Basin is eubeurface outflow (table 15). The poesibility of .

49 ¥




S w. wro-. o [All.quantities. founde_cf]":_3 L
.. . - . . :* . , ‘1‘ Fl - .-d._ L T ‘ W ' I , . -.'-:. \, o
foT - : o -‘ oL LLET A R T
N Estimated - ; s ' Estimited vater
" +Hydrographic . e system yield Estimated “‘CDnBumption "Exom
Ceoarefg oo (acre-feet perennial yield ”aystem in 1967
o C per gear) (acre-feet) R (acrewfeet)
. TR [ aE 'r"'t P ._,
Hidden Valley vy ue 200. - a <10
“ .‘%arnet Valley T ilgno s a..}? |
' ' N S - T . wra
California Wash area\ : . o Dy
o ‘ 40,000 L .- o " 22,000 :
% Lower Moapa Valley . ST IR
o o < : S o e D iy
t e~ Voo opulel L T b r DR . . - G
Black Mountains Area’ b 7,000 ° EETRRE :7500 -1
Gnld Butte Area ;;! 13' - 500 & <10
o L RS ;",' se ’ . ) - LoD U ey -a:
Greaaewnod Baain . . - . 300 _ a‘<1o
~ [ 1 ., j :‘;“‘. _I ; R
- f‘,,,r . . . ~ - ! b |
8. . From ground=water system only. - - Tt
T ey e S v .
.bs Not of suitable.chemical quality for’some uses. - :
! SN 7 -‘J--. . f a i N : P E,- .
{ - ’ J ‘j-"a ! ‘!L, : . . ‘:a-l ’: ¥ “1 : 4 -

-

Table 17,--Yfeld gnd water congumption from the hydrolopic system

50.



ealvaging all or part of tne odtflew by pamping 1s dependent

- upon the nature and extent of the- tranemittlng lithology, which

e generally unknowny-For-the- purpaeeamei this.reconnalssance,

dt-+ip_ ass umed that .the .subs driace geehydrolegic eontrele might

permit ealvage ‘of half the outflow by pumping. “Thus, preliminavy

- estimates ,of perennial yield for *thése-four- hydrdgrapnic BI'@as,
based on thia assumption; are -lis ted om.table. 17 ..

. K '!_'-‘d i

Ground Water in”® Sterage

‘v.. T

: The ameunt of ground water in atorage jn the Lower Moapa—
Lake Mead -Area "1s equal to the volume of saturated valley i1l

- multiplied by the specific yield of the matéPial,- Specific

yleld is the ratic of (1) the volume ' df water that will draln
by gravity from the .zone: of ‘saturation to- (2) the volumerof the -
saturated valley ©ill drained commenly expreeeed as a percentaee.
123
: In the Lower Meapa-Lake Mead area, the epeeifle yield of
the uppermost 100 feet of saturated valley fil11"1s -agéumed to
average. about 10 percent. The area mapped as alluvium having
..300 feet or more of saturated thickhess 1s estinated:to: e ‘about
70" percént of the alluvial area -shown in-table.l,..This.ig based
on.topography, the subsurface diatributLen of the' alluvium, depth
to water, and the shape of the areas. The “arens® “hiidpped as:
aliuvium on plate 1,. the, areas aeed te .compute etdrage, and the-
mtimaied amount of atored water are enmmarlzed 31 table 18. :

Although the estimates of ground water in® ateraee are 1arge D T

the amount where the depth to water is 1less ‘than 100 feet and
where suitable land ig available for cultivation is appreciably

less. Much of this water is highly minerallzed and is nnauitablelr‘."

for irrigation or domestic uses. The amount of usable ground
water in storage that is economically available depends in part -
on the distribution of water-storing deposits, the distribution.
and range in chemical gquallty of the ground water, and the number
and dietribution of pumped wells. s




-
-
a
3 4
? A

=

- . 4 .‘: ‘ . . ) ’
‘,gh,‘ » R

Table 18.=~Estimated storesd water im the upper 100 feet

of~aa;urated.va11eg £i11

: ‘g}grqérapﬁicph- 'f o

. .drea

Estimated drea having = 7.
100 feet or more Qﬁi?*'
. saturated thickness=

M

‘Estinated

({acre=feet)

.2/

.., -gtored water

(ﬂ°1953~ ‘

Hidﬂeﬁ‘vélley?-:f‘;

Garnet Vaiiey |

| ééi@fainia'ﬁ§§h aféaﬁ
" Lover Moapa Valley,
- Black ﬂﬂuntaips;Areﬁ _’
 iGo1d Eﬁtte-Area

Greagevwood Basin

" 15,000,
‘-.Sb;ddo
. 100,000
80,000 ' -
150,000
100,000

20,000

" 150,000
"vsoo;obﬂ J
11,000,000

" 800,000

1,500,000

© ‘1,000,000

200,000

1. 'Eﬂunded;

v

2. Based on an aseumed gpecific yield of 10 percent,
a large percent of poor-quality water.

ha.

May'ihélhde



* WATER USE<1967- - .

) Table 17 lists~the total Eatlmated water -consumption in
195?,,f0r the . hydrcgraphic areas. These quantities are hased
on the estimates in table 14 and include: - (1). irrigation
congumption, (2) industrial consumption, (3) evapordtion from _
surface-water-bodies. This- -loss is-not- preventable -and therefore e
15 assumed to be a necessary loss assoclated with wateér storage . 7
and use, ~Also included is (4) nonirrigation pumpage of wells, SN
(5) exported water, and () publlc supply consumption._ N,

~.In addltlon, other quantitiea of water are used but are
not consumed, They remain in the hydrologic system and ‘are’
avallable for consumption .only downgradient from the use areas o
in the syatem. They include the following, in“aecreiféet: | L,

o California Wash area ‘Lower lidapa Vdiley Total: |
Publie supply (table 8) . B0 .00 150

Leaching, (p. 34) 500 - 1,800 1,000 .
Togal (rounded) . B00 ., 1,500 .. 2,100 |

In the, California Wash and: Lower- Moapa Valley- hydrographic areas,,'
nearly all the water is used or consumed on the flood plaln of the

Muddy Hiver‘. __ _ o P .




o .‘ R B EjEUTURE"'TSUEPLY st ‘;.'___‘gn{ e

T « e A T . Lo Al = 'fJ P . e E,w‘q,, j,_ B "f,:‘ .
¢ The'largést :futureisupply of water 1s in.the-¢ombined .

California Wash=-Lower Moapa Valley area. The unused part.eof;

the system yleld, most of whilch 1ls evapotranspiration losses

.
EFEI S = oy #,
¥ e

by nonbeneficial phreatophytes and Muddy. River,. flows o Lake

Mead: Ultimately, most oftthia water:dis from.the Muddy River.
Because of . the ‘enlaprgement of. Bowman Regervolr; most,.of the -«
salvable surface-water outflow to Lake Mead :(an estimated,5,000
acre-feet per year) could now be salvaged during the winter,
the period of principal logs, The salvage of principal losses
by pumpling irrigation wells, that 1s, surface-water and ground-

. water outflow and nonbeneficlal phyreatophyte discharge, is

impractical under the present water-quality requirements. Ground
water in the discharge areas generally 1s not .sultable for
irrigation., However, phreatophyte losses {about 13,000 acre-feet
per year) could be partly salvaged by denying them a plentiful
supply of water by lining more ditches, reservolrs, and the
Muddy Rilver charnel with an impermeable material and by

uging more efficient irrigation practices, such as applying
water to fields wlth sprinklers rather than with ditches,

These more efficlent water.use practices, however, may not

be feasible under present economlc conditlons.

For Hidden and Garneb Valleys, Gold Butte Area, and
Greasewood Basin, the only dependable source of water ls the _
Bround-water reservolr or springs. Salvage of ground-water outflow
1s possible 1if wells are near the discharge areas, bub. in salvaging
ground-water outflow, ground water in storage probably would -
continue to be pumped for a prolonged period of time as part of
the well discharge. The beat areas to salvage ground-water
outflow are in Hidden and Garnet Valleys, along the Boutheastern
and eastern sides of the valley-fill reservoir; in the Gold Butte
Area and Greasewood Basin, along the alluvial slopes between

recharge and discharge areas,

The flow from springs issuing from consolidated rocks in the
Black Mountalns and Gold Butte Areas and Greasewood Basin can be
diverted and consumed. This would deprive the valley-f£ill reservolr
of some recharge and have much the same effect as salvaging water
from the reservolr., Most of the larger springs in these areas
are not potable, but some small, potable springs (table 13)
probably could be developed to supply the needs of campers and.
tourlsts In recreatlon areas. A comprehensive inventory of
springs and their hydrologic settings was not made, but 1t .could
be accomplished by a hydrologlst in a few weeks of fleld work,
Including collection of water samples for chemical and bacterial
analyses, _

Bl

H



In the.Black MountairsvAreasithe availability of water is.
stmilar to that in the -Gold Butte Area,. except that Las Vegas

Wash'“" “1967 ‘Was : %y source“of’a Targe quantity oﬂ»poor-quallty
"‘"”f" ' T -.fﬂ.x' ”?: N T T ".T
- i b ) .

[T
ST "i
e

S In those areas. adjolning Lake Mead;wthe,lake 13 Lhe ulfamafc

:saurce<of any Jarge wafer :Supply;. %ubjeatwofxcourae to any ., v :

iimltationpcimposed“bmithe¢Colorado Rlveanompact and, the .

WWSuprﬁpe Court decisimnswf“’ o Ufft.'} NML‘ T ¥ae Ll
CATERRT s R ntEst Deviyate o8 we x"? LTI
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NUMBERING ‘S8YSTEM FOR' HYDROLOGIC SITES

* The numbering system for hydrologic sites in -thils report

~1s based on the rectangular subdivigion of the public lands; .
referenced. to the Mounht Diablo base 1line and meridian. This .
locaticon number consiste of three units: the first is the
township South of the bage line; the second unit, aeparated

from the first by-a- slant, 1% the range east of the.meridianj

the third unit, zeparated from the second by a dash, designhates
the section number, The section number is followed by letters
that indicate the quarter section and quarter-quarter section,
the letters a, b, ¢, and 4 deslgnate the northeast, northwest,
southwest, and southeast quarters, respectively. For example,
well 15/65-1dd (table 19) is the .well recorded. in the SE;SEF sec.
1, T, 15 8,, R, 65 E., Mount Diablo base line and meridian.

For sites that cannot be located accurately to the quarter-quarter
section, only that part of the location number 1s given that
represents the ability to determine the location of the site.

Because of limitation of space, wellz and aprings are
identlfied on plate 1 only by section number and quarter-guarter
section letters. Township and range numbers are shown along the
marging of the area on plate 1 and apply only to Nevada.
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SELECTED WELL LOGS~AND DATA" -

. . Selected well data are listed in-table 19, and selected
drillers! logs of . wells in table 20.. . Most. of the. well" data and
logs are from the filep of ‘the- Nevade State hngineer.,‘_ Cer-

Data in table 19 were selected to include moet ef the -
data available on wells in the. .area, Table 20. contains Iogs‘w

: for-only a few wells. ,. . - - .. ce o I

[ 2 : T e - T . o L . _'_l:" -

i . . ‘\ .
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Table M.--pata of salpsfed wolls

HHns gy
vice

BTH, Furwsn ol Lap
Krd, Hational Par

Chwbr o e

Vee: C, conMtructivn, D, dumescic: L, explicslion;
~—_ L, trrigatien; Ind, indestrial; 0, oil test
T3, public vupply; B, railroad; 3, =tock;
17, annsed
Water-level measurement; M, moasured; X, reporzed
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Thici= . Thick-
SR - . udsg | lapth Y qnesa - Depth
Material (fzet) . (fect) naturxal (L“Qt) Li;@;l
15/65-1dd o L 17/83-14gd e

Clay, Lrown 14 B 'Peuulcs, uost]y - ;
Sand sl R ELY limestone R _35_~¢_ﬁ_35
Clay, brown o LE 30 Clhy, calcareous silty - 20 . 125
Clay, bluc gandy, and - - .- 5iltstone, caleareous PR

gravel 45 75 clayey . 6., 185
*Sand and’ gravel, water""' - S Clay, ealeareous silty .. 245 430

beaving 147 -850 Limestone and clay, o _
Clay, gray, sandy &L - 135 interbeddad 115 545
Gravel ) o 5 135 Gypsun and clay, -

Clay, gray, sandy S0 137 1AG interbeadded -+ 1D . 555
Gravel and sand -+ 7 7 155 Clay, siley 20 ..575
Clay, brown, sandy, and .. .Clay, calcareocus . - ,._ 130 705

gravel 15 170 . Clay, calgareous ailty. 253 9}b

: I . 2
15/66-6 .. Limestone, sray 1z J?D
Sod snd gray clay 3 3 Fﬂzegﬁisadﬁigéiﬂd';925§??

Gravel, water- bearing 17 22 LomE vi B
Clay, yeltow - & 24 17/64-19bd .
*3 -

Sand and gravel, varer- . n Clay and, some interbedded’

bearing ' Gi 22 , 310 310
{lay, =zandy 3 G0 gypsum , .

i Clay, calcareous silty -~ 95 - 405
15/67-22bb1 Clay and siltatome, B ren
. 5 'aTbhed 4 ' 4 ;-’.;.' 0

Sand and gravel 34 34 ﬂ.}ntLrbeddea &9. ér
= . ‘ - Clay, silcy 31 750
Sand, silty 13 .y . Ea . o .

. AR Sand, fine to medium e
Limestong, white G 53 : cae
Linestone, hard 2 4 57 quarxta . 40 400
oesLane, natd, Lo P4 tlay, calcarsous silty 45 Y
Limesiane, white & 135 ey o _. :

R . ‘ R Llay, silty . 333 L,195
Limestone, white, sandy 4 139 . e . -

1 et Clay and ‘gypoum inter- .
Limestone, wiite, hard 13 152 hadded an 1,480
Subsurface opening, ne thl ‘ EG 13”50
water-£illed 2 154 Clay, silty -
f .
16/65-3322 17/64-21cb
‘ Gravel i) &

. , o .

Lime and gypsum -2 95 Clay, red aud blue 224 230
Shale, gray zud /brown 45 140 J ' 5

: Clay, white 1o 240
Clay, red 35 175 ] v
- ‘ ; Clay, brown and gray 257 487
Shale, gray and blue 45 220 _
o . Sandstone 28 525
Gand, dry 20 249 S
Shale. blue 75 213 Clay, rad 7 532
Clay,dred 50 379 sLimestone, gray, broken 44 576
%Sand, water-bearing S 380
Clay, red 20 400
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Thick-
: nass  hepth : U "ness  Lepth
Hatérial (feat) (feetr) Material‘ (Feet) {(fect)
l7f6u 233b B 10/65~ 1ch
Suond and gravel 105 - T1Gh Cravel, cementad a0 GO
Clay, sand, and gravel, - - . clay, Blue o 150
water-bearing B 110 Gravel and sandstone 155 255
Sand and - ¢rqvel, watcrw“ e " Clay, blpe and vellow 256G 505
bearing : .33 143 - gravel, cemented,. R5.. 562
Sandstone 13 -, 156 . Clay, red . ' 118 670
Sand and gravel ' 14 170 Gravel. cemented 65 735,
Clay.and sand 1z.- . 182 Clay, sand, and roch 7C &85
K ' Lime, sray L. 15, 520
'lzilg“?JCF : - : $and, water—bearinz 13 535
aanu and gravel (VI & Limestong;‘black 1D 045
ahan, red 465 & 471 Sand, water-bearing 6 . 351
Shale, blue and brown ° 1230.. 594 Lime ' 9 36d -
Lime, hard and soft 208 507 10/50- o o
18/64-7b0 L o #5and and gravel 131 131
Clay and gravel 55 . 59 Clay, gray & 139
Clay . o0 " . 145 Sand and gravel . .3 142
- Clay and sravel 1187 263 Clay, white and Ted 113 1255
Clay, streaks of L 8alt e 19 265,
Jfdimestonea 67 7330 Clay, red. sandy, and ‘
Clay and. gravel. 15 345 salt 35 300
Gravel, cemented 12t 33 L,
Clay, ~sandy 1 7 7375 21/64-21cc - -
Limestone .27 a7 Gravel, cemented 5 )
Clay, sandy 12 agn Clay, vellow, blue, and .
*Cravel, cemented 116 505 Ted : 264 272
Clay, red . .20 . 525 Limestone ) 25 297
Clay,  gray 5 COBED %Suandstone o 325
Clay, blue LT . GO0 - *Limestouna, bIoken 225 550
60,
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Report

Spring (near Panaca)
Pananca Fagle
Clover Dry

Report
_No, Valley No.- . Vallev
1l Newark (out of print} 28  Smith Creek and Tone
2 Pine (out of print 29 -Grass (ﬂear Winnemucﬂa)
3 Long (out of print 30 Monltor,. Antelope, Kobeh
4 Plne Forest {out ol print)} 31 Upper Reess
5 Imlay area (out of print) 32 Lovelock | -
6 Diamond (out of print) 33  Spring - (néar ElV)
7 Desert (out of print)
8 Independence 34 Snake |, :
9 Gabbs : Hamlin‘
10 Sarcobatus and Oasis Antelope
11 Huaslapai Flat Pleasant .
12 Ralston and Stonecabin Fergucon Desert.
13 Cave (out. of print} -
- 14 Amargosa 35  Huntington
15 TLong Surprise Dixle Flat
Massacre Lake Coleman whitesage TFlat (out of print)
Mosquito (Guano 36 Eldorado. - Piute Valley
HBoulder (Nevada and California)
16 Dry Lake and Delamar 37 (Q@rass and Carico Lake
17  Duck Lake (Lander and Eureka Counties)
18 - Garden and Coal 38 Hot Creek
19 Middle Reese and Antelope Little Smoky
20 Black Rock Degert .Little Fish Lake
Granite Basin 39 EFagle (Ormsby County)
High Roclt Lake Q0 Walker ILake
- oummit Lake Rawhide Flats
21 ' Pahranagat and Fahroc ~ Whiskey I'lat
22  Pueblo Continental Lake 41 Washoe Valley
Virgin Gridley Lake 4o Steptoe Valley
23 Dixie Stingaree 43  Honey Lake Warm Springs
Falrview Pleazant Newcomb Leke Cold Spring
Eastgate Jersey Dry Letmor
Cowkick Red Rock Spanish Springs
24 Lake Bedell Flat  Sun
25 Coyote Spring Antelope
' Kane 3pring Wi Smoke Creek Desert
~ Muddy River 3prings San Fmidio TDasert
26 Edwards Creeck Pilerim Flat
27 Lower Meaadow Fattervoon pazinters Flat

Skedaddle Creek
Dry {(near Sand Pass)
Sano
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UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

STATE OF NEVADA

Younger alluvium Playa (dry lake)
Unconsolidated deposits; mainly
sand, silt, and clay

. - —

Drainage divide

Pleistocene
and Holocene

CRETACEQUS(®) QUATERNARY

£
P Fault
=
B e s
Older alluvium = Contact
Semiconsolidated deposils; mainly § ®
clay, silt, sand and gravel o Wall and number
100
'_
T ?
Ea Spring and number
E<
Carbonate rocks o
Consolidated; mainly limestone E'F- Dam
and some dolomite 0o
k= A
g Streamflow measuring

site or gage

Noncarbonate rocks Ep
Consolidated; mainly volcanic flows
and tuff, gneiss, schist, granite,

and sandstone
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Hydrogeology by F. E. Rush, 1968. Geology
adapted from Longwell and others 1965)

PLATE 1.—GENERALIZED HYDROGEOLOGIC MAP OF LOWER MOAPA—LAKE MEAD AREA, CLARK COUNTY, NEVADA






