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FOREWORD

The program of reconnalssance wafer-resources 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.3. Geological .Jurvey.

‘This report is the 50th report prepared by the staff of the
: Nevada District of the U.S., Geologlcal Survey. These 50 reports
o ' describe the hydrology of 155 valleys.,
-

k- | | The reconnalssance surveys make available pertinent information
: of great and immediate value to many State and Federal agencles,

the State cooperating agency, and the public. As devqlopmeyt
‘takes place in any area, demands for more detailed information will
arise, and studies to supply sueh information willl be undertaken.
In the meantime, these reconnaissance-type studies are timelypand
adequately meet the immediate needs for information on the water
resources of the areas covered by the reports.

Roland D. Westergard,
State Englneer

iglﬂg;xlgbéQ'9#423;25%§;:Zl;%¢ |

Diviesion of Water Resources

December 1968
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SUMMARY

The lower Moapa-Lake Mead area is in arid southeastern
Nevada, -extending from Las Vegas Valley eastward to the .
Arizona ‘State Yine.: That part of Lake Mead in Nevada is
included in the report -area., Seven hydregraphlc aregs.-are
describeds:: Hidden, Garnet, and Lower Meapa Valleys, -Black.
Mouhtains. and Gold Butte Areas, CaliforniaWash, and Grease- ;
wdod Basin; arid.for each a water budget was compiled. Surface-
water and ground-water flow into therreport area from the Muddy

River Springs Area, Lower Meadow Valley, and Las Vegas Valley.
All the areas draln elther in the:subsurface or on the -surface

‘Excluding consfideration of water stored, in Lake Mead,.
most of the areas have very limited water resources. The
largest are dominated by streamflow and include California
Wash Area, where the estimated average annual inflow and
outflow 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 1,000
acre-feet or leas. ’

The largest element of inflow to three hydrographic areas,
California Wash, Lower Moapa Valley, and the Black Mountalns Area,
is streamflow entering the area. Muddy River has as 1ts source
springs in the Muddy River Springs Area north of California Wash
hydrographic area. The 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 area is 12,000 acre-feet. Most of this flow discharges
into Lake Mead.

In the California Wash area, the dominant element of outflow,
excluding flood 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 iz consumed in California Wash., In Lower Moapa
Valley, the thyee largest elements of outlflow are nearly equal;

1.



irrigation, 13,0007 acre -feet, outflow ofsxthe: Muddy River, 10, ODO
acre-feet, and evapotren piration of ground water by nonbene[iciel

phreatophytes; 119 OOO acre-fieet.. - jteAT Lo

Ground-water quality peflects the abundance of soluble
minerals in the area; most -ground-water samples had high S
concentrations ol digsolved solids. The [low in Las Vegas Ss
Wash, mostly water used in Las Vegde Valley, was high in :
diggolved solids. Muddy River water, though having a high o
salinity hazard, has been proved chemically acceptable for s
ﬁrr1getien under good management and eoll LDHdithﬂp. '
dy%tem yield of the combined Caleornia Wdeh~Lewer Moapa
Valley area is estimated-to be 10,000 acre-feet, of which, z&,000
acre-feet 'was consumed-in 19(7 For "the-Black:Mountains Area,
the estimated system yield.is 7,000 acre-feet:. Estimated- -
perennial yields of the remaining areag iare: Hidden Valley, -
200 «acre-feet, Carnet Valley, 400 acre-feet, Gold Butte Area,
'500 acre-feet, end Greeeewood 538133 300 ‘acre< feet R

' Weter uee in- 196( in all areas was 1e g than the eetimated
yields. However, development ‘of water irn. Las- Vegas Wash may
Le J;mlted because of its poor gquality. In areas adjoining. Lake .
Mead, :uppllee cAan be developed Itom fhe leke,.eubfect to legal R N
1imitﬂ'jone. Co . . 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

any of 1ts elements.

Lower Moapa Valley has the largest population of .the
nydrographic areas Included in this report, and is estlmated
to be asbout 1,000. California Wash area has an estimated
population of about 200, most of whom live along the Muddy
River. Leas 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,

Recognizing this need, the State Legizlature enacted’
special leglalation (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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r.. .The objectives of_phe.reconnaissapceﬂstudie§_anq,this
report ‘are’to (I) ‘deéscribe the hydrologic ‘énvironment;:-(2)
appralse‘thé source, *dccurrence, movement, ‘ahid?chemical " "
quality of water in the area, (3) estimate-dverage- annual:
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(4)'provide preliminary éstimates of yield‘and ground=water
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Carpenter (1915) pregsented a brief description of ground-
water conditions of Lower Moapa Valley. The University of .
‘Nevada,, (1944} and Miller and others (1953) published descriptions
of‘the watér qualitly of Muddy River!” The®flow ‘characteristics
o£"Muddy River Springs, which ‘aretheé prinéipal source’ol siream-
flow;df;ﬁﬁe?Muddy_Ri{ép;“wéfé,deS¢r1béd“@y-Eakin*andﬁMoara_(L964).
Moord’ (1948) reported on flood ‘control on’the lower -reach.of”the
‘Middy ‘River. Shamberger- (1954) described the past-and -potential
‘water ‘lize on-the flood plain of tie Muddy River.™ A plan.for
development 6f thé*Moapa Valley-Pumping ProJect was presented
by the U.S. Bureau-of Reclamatlon (1962): -A'féasibilityreport

-on water use by & proposed power plant near-Gléndale-wag 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 1s 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
analysis of the hydrology of the valley by Malmberg %1955} ang
& discusslon of flood control on Las Vegas Wash by the U.5..
Army Corps of Engineers (1967).

Lake Mead hydrology ig described in several reports: Physlcal
Iimnology of the lake %Anderson and Pritchard, 1951?, crugtal
subsidence associated with the impounding of water behind Hoover
Dam (Raphael, 1954), water loss (Harbeck and others, 1958) ,. and
sedimentation 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 Vegas, which includes part of the projJect area,
was published by the Utah Geological Soclety §1952g. Recently,
a geologic wmap of Clark County was published (Longwell and
others, 1965), Geologlc cross sections of Garnel Valley were
included in a report hy Anderson (1966).
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HYDROLOGIC ENV?ROQMEN? o

Physiogfaﬁﬁy-andtbrainaéé.

. v R
The report area is In the southern part of the Great Basin,
The bordering mountains trénd pgenerally northward ard are .
separated by valleys or alluvial areas ‘that are commonly 5:to
15 miles- wide, A - ' PR

Of the seven hydrographic areas described in this report,

Hidden and Garnet Valleys, as shown .on plate 1, 'are topographically

closed. QOreasewood Basin drains’.toiGrand -Wash Bdy, -a .Small arm
of .Lake Mead in Arizona. Only the Nevada part of' Gredsewood

‘Basin is included in-thi$ report. - The other areas drain’to that

part of Lake Mead that is in Nevada. Streams flow into the .

‘report area from Las Vegas Valley, the Muddy River Springs:Area,
~and Lower Meadow Valley, as shown on plate 1. ¢ Lo o

. California Washiaréa (pl. l_anﬁ‘fiE«MB)s[isiﬂamed??ftér
the drainage system that.drains most of the area. It entérs
the Muddy River near Glendalé. -The:Muddy River traverses.the..

eastern part of the hydrographic aréa and '1s the ‘source ofimosf

‘of the water inflow Iisted-in the water budget (table 14}, -

California Wash flows orly' in. response.to infrequent r&infall'ﬁ
resulting largely from sudden, intense storms. -~ :

~ The subareas are bounded by low- to medium-altitude mountain
ranges, as shown oh plate 1. The highest ‘peaks are in the Virgln
Mountains ({altitude about 8,000 feet) and the Las Vegas Rahge
(altitude about 7,000 feet). Present topographic relief 1is
largely the result of movement along many faults, some of which
are shown on plate 1, evosion forming canyons, and volcanic

of the area. ;

cactivity. Table 1 summarizes the general topography features -

Three major geomorphic units are recognlzed in:the area:
Complexly folded and;faulted mountaln ranges, valley floors,
and aprons or intermediate’ slopes between . the mountains and
the valley filoors. The-aprons include both alluvial fans and
pediments, Pediments are erosional surfaces cut on bedrock
but commonly are mantled with a veneer of alluvium ranging
in thickness from a few to several tens of feet.. By contrast,
the alluvial fang are underlaln by thick deposite of alluvium
deposited by runoff from the mountainas. 5 E

~ : S ' . 5

- Pediments have formed: in mapy parts of the repert area. For
example, pediments occur in much of. the area shown asialluvium
on plate 1 in Greasewood Basin (T. 17 N.,-RsﬂﬁTO{aﬁgizl Eu),
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17 .Snyder  and lothers - {1964) ‘have prepared’ a map:that shows
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. Geologlc Units and Structural Features

’ SR e P ) A RN CE .

2= I Rdcks- of “the report area.are dividedsrinto four -llthelogilc
units: Noncarbonate rocks, carbonate. rocks,.older.alluvium,: .
and younger alluvium. This division is based largely on their
hydrologic prépertles; however, the hydrologic properties- of
all four types may vary widely with differencés in thelr
physical and chemical properties. The areal extent of the
units is shown on plate 1. The geology ia based principally
on the Clark County geologic map of Longwell and others (1965)
and onh aerial-photo and drillers!-log interpretations.

o= o T

i

sl TIE

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 mestly limestone;
- although Longwell and others (1965) mapped some dolomite, As
shown on plate 1, carbonate rocks dominate in most of the mountain
PagEES, except the River, Hiller, Black Mountains, and Hells
Kitchen.

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 voleanic. flows and tuff, gneiss, schist, granite, and
sandstone. The .River and Black Mountains are mostly volcanie
flows and tuff, whereas Hells Kitchen and the Hiller Mountains
are mostly gneiss, schist, and granite. The noncarbonate rocks
are less-susceptible to solution than carbonate rocks and are
generally much less permeable.

e Older alluvium, Cretaceous (?) to Pleistocene in age, id

T : composed mostly of clay, silt, sand, and gravel formed from

' debris washed from the adjacent mountaina. This unit includes

the Muddy Creek Formation, which contains abundant gypsum, ,
and alluvium of Pleistocene (?) age that is moderately dissected.
0lder alluvium underliies much of the aprons and valley floors.
These deposits are characteristically semiconsolidated, dissected,

! poorly sorted, and locally deformed,

2.

9.



“i¥ounger alluvium, A e contrast to ‘older- alluvium,ﬁgenerally R

1s uncongolidated *undlssected“°moderatelm=wellusorted and - e

undeformed "L is: Quaternary.-in-age-and.is, composed of~sand o
211t and elay deposited by the.prineipal streams on the valley

SOTRY floors -as.sshown’ onplate. -, Youngenr alluvium als0 underlies Rk -kj;

”playa<‘thedePOSitE“are.cf late, Plelstocene and Holoaene (Recsnt) Lo

age The coarse-gralned material of. the: youngeraalluvxum prnbably e

1s more pDPouS and more ‘permeable than older alluvium. T
% g ‘.;' 1-”” :, By "','. - ; . £‘, .t

Faults have bEPn ‘mapped by Longwell ahd ofhcrs (1965) |
and: by -the writersfrom: aerial- photos: . Only. those: that~ecut older
alluvj.um are“ ﬂho‘ﬂﬂ o *plate 1__‘\.\ LT e i‘—w‘-,fwe “"-j; : [ .
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v BT e . VALLEY= FILL:RESERVOIRS e s e

' ‘. M

L a4 BT o .‘ = - P, .

Tep Ltoznhos T e o efencln . - S e e
. - - s

'T?*ﬁ"* v Ganeral Gharacteri tica o fJ,;;

L . B _'\ 4.. g“k " ,(} . .’ H V‘_
Youngerxand elder.alluvinm of the valleya (pl 1) fnrm the
valley—frllkreaervnira and, .except .for:the Jdarge . gppinga .flowling

“from - carbnnateerCka,fi :the principal.source .of ground water: in

the ared. "iFew deep:Wells have been-drilled; therefore; 1itt1e

#2718 Known-about:tthe thicknesses .of -the. valleys- -£111 'regervoirs.
;- “=The reservoirs beneath most valley floera probably..are at. least
42600 Feet 'thick (Longwell, 1928, p.-90) - Although bedrock ]

“oreportedly ‘has ‘beenfencountered. in. wells at.shaldower depths,,

these wells, such as well 17/64-2lc.(table 20) were near the.
bedrock- alluvium contact where the valley-fill regervolirs are

‘generaldy thiny' Awell (¥7/64+19bd, table 20) was drillied to

a depth of “1,500 feet near the: center of the playa in Garnet,
Valley. and encountered clay, :gypsum, .and. aand However, A,

 hearby well (17/63~14dd table. 20) penetrated limestone at a.-
sraepth nf 958»feet R T A

= )

External hydraulic ‘houndaries are formed by the coneolidated

- Srotks (pl“ 1), which 'undériie and form;.the ;sides of- tne valley-
1114 reeervoira, 1ive streams. and lakes, -such:as the Muddy, River
“« and Lake Mead. The cohsolidated rocks, -particularly the: carbonate
‘rocksy: are leaky in that -they may transmit moderate amounts’ of
*renharge from the meuntaina to ‘the valley*fill raeervnira by
aubaurface flow, ' __n._ AR - g. L ,

4 L

T Thekprineipal 1nternalnhydraulic>bnundar1ea are the fanlta

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

chahged, ThHe extent to which' these potential barriers impede.

O LA .
b

Trans m;aaibllity nf the valley fillvreeervoira haa not been

measured at any sites, but has been estimated at sites of Iinterw
Jibagin Plow, ‘However; it is dssumed that the lake and playa
. deposits in-Hidden .drd Garnet Valleys, have. very low ooefficlenta
“o ofitransmissibility, but. beneath these beds, more ‘permeable beds
‘may-de present’.0lder alluvium probably has: & wide. range in
e transmissiblity.. . Thel finer grained, .poorly . sorted,: or partially
“ieementen materials of 'the older alluvium have -low coefficients.
- The ‘saturated . coarger-grained -and: better sorted materials, where

not’ cemented, probably form productive aguifers. However, much

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

1s a poor aquifer. Younger alluvium (pl. 1), where At has

‘accumulated to a suffieient thickness and is saturated, probably

containg the best agulfers of the area.

11.

ground-water flew probably wilid not be determined untll Substantlal
‘ground~watar development occurs. e e : -
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Water levels ip Lower Modpa‘Valleyi along the Muddy River
in California Wash area, along the shores of -Lake Mead, and
along the banks of Lag Vegas - ‘Wash probably are higher than they
were under native conditions, because of the hew ground-water

 base”level créated by Lake Mead. = Carpenter.(19%5):=lists two

”“wéils‘iﬂ“ﬂhﬁaﬁé@»ﬁf’LbWerJMdapa.Valley-nowvﬁldﬁdedjﬁjjiaka:p;

T Mérd. A dug well,-16%B8a33¢fhadvandEpth‘ﬁD;WaﬁergéﬂQEQﬁﬂﬁfeﬁt,
?and“é—drilledjWEQl'805.féet~d99phat;St:wTthaa”(pnobablmﬁin~w=-‘

d final depth to-water of 284 feet (neither:well Is. shown on'pl,
1) .. These“measuremeénts were made. in 1912-n:Todayy, on the flood
plain. of ﬁheﬂmudﬁy‘ﬂiver?ih the*repeﬂt»anea;ﬂno;depthsyﬁplwater

-

gt sty Thomds, the appaﬁéhtﬁldss‘bﬁ'Hé&ﬁ«ﬂiﬁhf@epﬁhgwﬁd}d ‘ifﬂ‘_,”;
impl¥ithat water was movirg idownward: in: that area and then; .. .~

laterally, probablyftdéthercploradorﬁiven&@;mhe_deep—welifs%te o
was.prmbably*at*an:altitude*of-about-l;lﬁ@%ﬂéét;.the water level

‘would have been about at an altitude of 870.feet. . . This is much

lower than the Virgin River, about 2 .miles Southeast, that was

: fﬁpwiﬂg“ﬂﬂ”é-ﬂibdd”piainrat'altitudgglﬁiggyfﬁem._fIpmﬁact,-the

© Vipgin River did not.weach an -altitude -of 870 Teet; untll 8 miles

- north'of its mouth sor sbout 18  milessdownstream-from 3t. Thomas.
The-elrculation 'system that causes the lossiof head at 3t. Thomas ' .

‘ay-also have reduced the Tlow:of the Virgin River in the, same

aré€a, thHe water. reidppearing again.atptheusgrfaaedalongdtpé'ﬁhﬁhngl'1,
of -the Colorado River, the regions former discharge .level., & A

_spring at the Syphus Ranch (about 19/68-16), s shown Dby Carpentérgyd;k_
‘may. have been ‘a discharge: point for the systemyi-but -this writer'ts @ . 7
estimated altitude. of the :spring. (about ;920~feet): 18 too high. to . »

digcharge the system related to' the. St. Thomds area. The water

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

similar, as listed by Carpenter.-(1915, 'p,-30).« Elsewhere. in.,
the report area, near native conditions prevail. FPumping of

‘twells has Had a regligible effect throughout: ther-area .

7 s a

mineral deposits in the area, including: ‘Metallic.sulfides . in

 thé“Cold Butte Area, horate ‘deposits.in the-Black Mountains Area,
V'gypsum ‘beds, the ‘moat extensive of which are;iin -fhe Black Mountains .-

“ifrea, and salt {halite) deposits, now inundated; .along the Overton -

AT of Like Mead, Theseé: minerals, therefore, provide-a rcady

"solirde- for most of thHe dissolved.donstdtuents,in the ground waten

of the-area. ' e S e

i . -’, e ey .
£ R
12,
-‘.ﬂ.u: K

,lTyEB—IDd)"first-ﬂtruok“watéf.at.3D“feet;but;whsmcasedwoutiWiﬁﬁﬂ.iilgff

~ - “The rocks in the aréa.contain»mostiyneaﬁciumlandnmagneéium.,.;h"fE
carbonates and silicate minerals. In additiorn,.Longwell and;:, . ="~ °
-others (1965, Appendix A and B). 1list meny metallde and nonmetallic’




Ground-Water Flow

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 basin to another, (4)
precipitation on alluvial areas, and (5) inflow from Lake Mead.
Locally, water may enter consolidated rocks from alluvium or
streams. Local atreamflow and underflow have 28 a source,
precipitation within the drainage areas, as defined by the
topographic divides shown on plate 1. Most of these recharge
quantities are attributed to precipitation on the mountains.
Interhasin streamflow and the third type of recharge originate
as precipitation beyond a dralnage 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 reservoirs occurs
only when the lake stage 1g rising.

All the areas included in this report apparently drailn in
the subsurface to eithepr the Muddy River or directly to Lake
Mead, as shown in filgure 2, iHidden Valley probably drains to
Garnet Valley, which in turn probably drains eastward to California
Wash, as shown in flgure 2. Subsurface drainage may be both
northeagstward from California Wagh Area toward the Muddy River
and southeastward toward Lake Mead, as shown on f{lgure 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 Las Vegas Valley, along
Las Vegas Wash flowing through alluvium. A1l these flow
quantltles probably are small,

Because of the abundance of carbonate rocks In the area and
the possibility that they may take water from or yleld water to
the perennial streams, the Muddy River was gaged with flow meters
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 146.6 cfs (cubic feet per second),
Just below the narrows at 14/66-26de, a second measurement was
made within a few minutes; the flow was gaged at 48.3 cfs, or
nearly 2 efs larger. This apparent inerease in flow may be
caused by elther or both of two conditions: (1) small cross
gectional area of transmissive youhger alluvium at the narrows,
reducing the amount of water that can flow in the subsurface

13.
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Figure 2.—Location of nearby weather stations and direclion of ground-water flow
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« ccuwater draining. from a ‘large area.
apparently: decreases by. about.b

anﬁ‘causingntﬁﬁékw&ﬁébtté?mdvéliﬁtéltherstneamfchahhei bétweéﬁf
the gage sites; (2) migration of water from underlying carbonate
rocks’ through’ alluvium! to.theyMuddy: River, The\gecpngaexplanatign
is favored by the writer.. A ) Tyt
L T S T e P S Y

¢+ - Pavther downstréams near Jackman Narrows,. measurementsiwere

LI S

L

o I Tuit
Tl

“made at three sitesvon.February. 6, 1968. + At, the most upstream

°lsrte;neérLeleﬁdale;uatr15y66H2aa;~ﬁheégageﬂ€51¢W-wasﬁ48wq£¢»~

i

B

- Thegeope’ @f "this gtudyl .. omt 77 oot et

it

At thé: narrows,  15/67-Tca, the flow.was. bh cfs,” and downstream
about one mile, at 15/67-17bd, the flow was U47.8 cfs.. The:apparent

increase in flow above the narrows probably is qaugEd,indbhtfibu-
tion to streamflow from ground~waberi sources. Whether fthis water

a . ajniy

is' transmitted bto thils reach of .the Fiver by consolidated rocks

cor ‘'alluviim: 15" hot knowny-but:because the increasewis possibly -

6 cfs. .(abcﬂt ll-, 300 acre-feet-on ‘a“.-YE&I!j.Y :bals_j_r?‘.)_.".',_: ‘1;13;"-111'31.517»,;13&.'@' ‘
Below: the; narrows the, filow,
ofsa, " Because the aliuvium.along

. ‘this reachiof.ithe: river: is=-limited. to. a canyon that:is,less: than
‘B Guarter-of a miYe wide .and therefore«probably not ;able to... =

- transmilt ‘large quantitiesr ofiground: water, it:is. likely:sthat water

. entersi:carbonate Tocks.,. . If more-:detatled gaging. were dong else-

where on the Muddy River,.similar:conditions-mlght. .berdiscovered,
However, extensive seepage runs .on the Muddy River WQRE_PEYONd
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ST INFL@W TO‘THE VALLEY—FILL RBSEHVOIRS

Inflow to the valley fill reservoirs 15 estimated by
reconnalssance techniquez developed by, the Geological- Survey
in cooperation with the Nevada Department of Conservation and
Natural Resources. The ‘components: ofrinflow to the valley fi11
'reservolrs include- precipitation, vsurface-water runoff, subsurfacg
inflow through alluV1um and: carbonate rocks,- and; importatien of .
water (table 14),. ‘Take Mead is not inciuded in the hydraulic .
*budget efvthe area. . . : : .

‘;T‘?¥mf ' . : Precipitationx'-”

!

{ The precipitaticn pattern in Nevada is related principally
to mhe topography;. the weather stations-at higher altifudes zenerally
recelve’ more precipitation than-those at lower altitudes . (Hardman,
T965Y . chever, this relatlion may.be:consdiderably modifled by
“local conditions. "The wvalley. fioors of the report: area probably

- recelvelan average of only about 3:-to 5 inches of preciplitation
- - peb- year, whéreas the-highest mountain. areas may have ‘an, average

-annual precipltation .of 12 inches) or more,: Figure 3 demonstrates
- the increase in - precipltatlon with altitude. S :

Nearby weather stabtions at Mesquite, Boulder Cit.’f: OVGI"W“: .
and McCarran Fleld at lLas Vegas are shown In figure 2. Five more -~
. remote atatians have the following locations:

Littlefield, Arizona, 10 mlles northeaqt of
Mesgquite :

Carp, 30 miles north of Glendale

Degsert National Wildlife Range, 22 miles

- northwest of Las Vegas

Mount Trumbull, 50 miles southeast of
Meaquite

Hidden Forest Camp, 32 miles north of
Las Vegas

Uaing the data recorded at these nine stations, an altitude-
precipitation relation as shown by the dashed line in figure

3, wag identifisd. This relation is used ag a basis to compute
estimated average annual precipltation and ground-water rccharge
in table €,

Cn valley floors and aprons, where the average annual
precipitation is small, little preclipltation dilirectfly Inflltrates
Into ground-water reserveolrs., Most precipitation ls evaporated
before infiltration and some adds to soil moisture. However,
intense precipitatior during thunderstorms may supply Infrequent ,
recharge. Greater precipltation in the mountains p“ovides most of .
the recharge and runo;f -

16,



ALTITUDE, IN FEET.ABQWE MEAMN SEA LEVEL

83000
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| ]
1=Qverton {1953-66)
2 —Mesquite (1943-46, 59-60, 63)
3.—Littlcticld (1952-58)
4. —McCarran Ficld Las Venas (1949-68)
5.—Boulder City (1932-66)
B.—Carp (19580, 52-54, 56, 62)
T.=Descrt Nat, Wildlife Range (1941-66) —
B.Mt. Trumbull (1931-57, 59-68) 1 /
4 —Hidden Forest Camp (1946-48, G0-64) [
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Figure 3.—Raolatlon between preclpitation and alfitude in and adjacanl te Lhe
study arca, Data for the various periads of full-year record hava
been adjusted to lang-term averages for the period 1931-66.
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R o S P A L P
The domlnant hydrologic feature-of the area s :Lake Mead,

The lake was formed behind Hoover Dam, when the bypassegates..
weré ¢losed in 1935,  With water’ level at the spillway, altltude
1,221 feet, the maximum depth of “the réservolr wWould'beHT1 feet
‘at’ the dam; the ‘Wwater-surface “drea would 'be.164;000 acres, and -
. tHETfeservoir‘cépécity”wéuldﬁﬁe529;680}000;acre-feetm(Ameswaﬂﬁ:j:
" others, 1960, p. 87-91). The weight of Lake.Mead; abouti40..p
blllion tons at, splllway level, has caused settlement of” the
gerieral area, which ‘by: 1950 had'reachied -a maximum of 7.inches
(Raphael,’ 1954) , - ‘phig “settletient 18’ still continuing, but_ at
decreasing natej the. total may everntually. reach 10 inches.. -
Water from Laké fidad infiltrates:int
o aﬁ@ 5eQimthS,'déﬁsing’é“lodél‘risé-iﬁ'grdundtwgtﬁrﬁlavelatl_
. Langbein (1960, p. 100-102)-éstimates that bank’storage amounts
b, - to an average of about 12 percent more than Lake Mead capacity
¥, At any glven,stage. SR |

P A e T
orthe.adjolning -rocks

- " Phe flood plainiof the Muddy River is.well watered because
of irrigation by water from the Muddy River; ‘a perennlal stream.
Lag.Vegas. Wagh, 'in the report area, is algso peifennial. . The .. -
remaining parts of tha report-area have a few short perennial
streams where tHey are 'springfed. . - 70 0 ToaimiToos

The Muddy River has”beéen-gaged at five different sites
within the report srea, Only one of these gages, Muddy River
- QﬁaP'Glendale,f}S,stillhiﬁ'bpefé@ibn;f,Thié‘gage?iswht Jackman
Narréws, (15/67-7¢a,. pli.. 1) and has ‘beén‘operated.from April-. .
through October 1910, July 1913 :to February 1914, .and from .
_February 1950 to'the present time, The location rand period. of
“record for the' four discontinued gages ont the Muddy:River are
L a8 TOTIGWgs ¥ ¢ e e U e e
T e (1Y Muddy Kiver at Pailroad pumping plant: (15/66-6d) ..
v - Operated from 1904 to 1906 and 1914 o 1917. - o.i

R

*

Cole T Cor A ; 1 : : SR A '
e {2) Muddy. River above:Moapa,Indian“Reservatioue(1”%55w260).
T é‘‘_Thia,_.g'ag;f_,f:?"Waa”'r_:>pt_5.'fr;zel_ft'tar(_ii’'f‘rom-‘-:l,‘.E;?lJLJ1:;:;» 191?; RS
(3) Muddy River étVWéiﬁé?‘ﬁanqﬂffi5ﬁﬁﬁébbd¥;‘ bpérafgd;

. . from 19015 fto .1.91‘%.

(4) Muddy River;ﬂe&fVOVerton (15/67-21ab). Operated
intermittently from 1913 to 1954.

L | . T 18,
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Las Vegas Wash'(ne§r~ﬁenQeraahQ;iﬂ gaged about 3 miles '
upstream from the bounddry for” this™report at 21,/63-30cd.

Records have been obtalned at this site starting in 1957 and i
continuing at this writing.” "7 7 7 o )
| . Rumogf ¢ S
. Surface-water runoff in ephemeral channels of the report . S
area’ 1s variable with seaSon -and year. Because no records . L

“of'gagedmstreamflowfon‘ephemgral.chahnels-Qﬁ‘the‘area‘abe
available,irécords’bfaa;naarbxyétream}afe used to show the
gereral intermittéent flow:character.  Table 2 shows the flow '
volume  and: flow duration-for Las Vegas Wash &t North Las Vegas,
~about 5:miles west of the.’area boundady, .during the period June
1g62-geptember 1966. & i o e n o o

I Tt

o The amount -of runoﬂftftqm,thé.ﬁouﬁtéiﬁs“that;reaphga”thé,. e
valley-fill reservoirs cannot.be computed:directly because of' the
absence of sufficient streamflow data.in-the area. Therefore,
methods that were devised by Moore (1968)  are used for estimating
the runofif=altitude retations and the relation between channel
geometry ‘and ‘mean -annual runoff -in areas where 1ittle or no
s “streamflow data are available.. Runoff can be estimated using

‘these relations,. . . -

kY

_ The estimated mean  annual runoff to valley-fill reservoirs
‘iasummarized in table 3.:. Only about 2 percent.of the report

© _area l1s.assumed.to contribute apprecilably.to punoff, . Occasional

runoff may-be locally.developed on. valléy floors and aprons, but
_this ‘type oft runoff generally is 80 eérrdtic:in’frequency and.
duration that it has 1little value fop economic :development.

¥ F

.Inflow of Streams .

. Muddy River, Meadow, Valley Wash, and Lags Vegag Wash carry
- surface water into the,report area. The Muddy River also flows
through two of .the hydrqgraphiﬁ"areaéITCéliféﬁnia“WQSh and "Lower
““Moapa.Valley, to-Lake Mead. At the gage on. Las Vegas Wash .
(21/63-30cd), the flow rate 1s gerierally between 10 and 30 cfs
for the pericd of record but had been as high asg 1,400.cfs. =
Mogt of the low flow ls water previously used in Las Vegas Valley. . |
For ‘the*gage site -on the.Mudﬁy.River.at.Jackmatharrows}(15/67—7ca)? :
during .the period Qf_ngcord‘1950-67;rthe:fldw_raté\generally' T
was between 30 and 50 c¢fs, but reached a recoprded peak flow of
7,380 ¢fs on November 6, 1960, The low flow is mostly from

springs in-the Muddy River Springs Area, noith of California Wash
Area (pl. 1). The nean ammual discharges of -thie Muddy River and
Las Vegas Wash are lldted in table H#. 7 o c-
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1. HNo flow was recorded during unlisted months.
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Table 3.~~Estimated average annual yunoff from mountains

i Mo L

A .
-

. Runoff area . Bunoff

| "Aréa" LU i jﬁcres)-_l o ifaere=feet) "

‘Hidden Valley =~ - 74100 - 500 .
‘Géfﬁé¥”fﬁlley . - "'4;170~ «~m[;*&1 L300 :
California Wash éfealf - . 150 ‘ - <50 ;
Lower'ﬁﬂapa Valley 610 - a  €50

Blaék Mountalng Area 310 <50

Gold Butte Area 11,900 _ ‘thb

‘Greaséhomd Basin | © 5,720 | 500

1. California Wash area has been the gource area of
many floods; these floods generally originate on ‘alluvial
areas rvather than in the wountains,
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Table &.==Mean annual discharge of the Muddy River and Las Vegas Wash

v'\i\f" fﬁ_ﬂ-«,_-

L S Al T LT e
G lda Ganed discharga im acre-feet PEF: ear o
-h R Ak NI
R B Muady rR.‘I.VEE' TR Las Vegaq,W§Sh
TR _-Year . L [ tat 15/6? 7{:& , . at 21/63—30Dd
1951 32,650, . 10 —
1952 . 39,000 . : -
19:3 - 32 [}20 I I n- o
19)&- _,. 32 11':50 . e :-:-t-‘ ;
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d961 . 34,310 : 14’-3?0,
© 1962 ,i 131,150 ‘ S w12 230
" 1963 U 2g,010" T 715,483 L0
1964 - T zzg* 279 ) e 025+
"1965° 31,980 Tl Li18,220 | v
1966 ., 30, ulo ' ’ 19 170
' 1967 ST Tiag, 030 = s *19 1’60» i
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The estimated average annual surface-waterflows between
the valleys of the report area are listed in table 5; they are
based on streamflow records from gages ‘and measurements made of
flow at several sites during the fall of 1967 and winter of
1968, Obviously, inflow to one area is-outflow from another. -

Ground Water .

"

Recharge from Preclpitation

Water enters valley-fill reservoirs from local precipltation,
by seepage loss from atreams, and by loecal underflow through
consolidated rocks, The amount of underflow generated within .
each area and flowing to valley-fi1ll reservoirs from consolldated
rocks 18 not known, but probably is a small part of the total

rechargs. L

" A method-described by Eakin and others (1951, p. 79-81) 1sa
used to estimate recharge. The method assumes thal a percentage
of the average.annual precipitatlion may recharge the ground-water
reservolrs, principally by seepage loss from gtreams,

Table 6 shows the values used to estimate précipitation and
ground-water recharge 1n the area. The estimates of recharge
for the areas generally are less than 1 percent of the estimates

of total precipitation, These percentages generally are smaller

than the amounts usually found by this method for desert valleys

" of Nevada, where estimated recharge commonly range between 2 and

5.percent of estimated total precipitation. The lower amounts
computed fTor the report area are due to the general lack of large

~areas of substantial precipitation which occur largely above 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,

importation of Water

Water is imported to the California Wash Area from the Muddy
River Springs Area., In 1967, Nevada Power Company reported that
1t had rights to and consumed water at the Reld-Gardner generating

plant from two gources: (1) about 1,800 acre-feet transported in

a pipeline from five welle in the Muddy River Springs Area, (2)
about 300 acre-feet from the Muddy River, diverted near the plant
gite (not imported). In late 1968, the Nevada. Power Company plans

23, J
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Table 6é.--Estimated average annual precipitation aud gruund-water*recharge

Estimated precipitation

Estimated rechdrpe

Precipitation
Zone Area Range Average - Average Percentage of
(feet) {acres) (1néﬁes). (feet) (acre-feet) pree1pitation acre—fpet
HIDDEN VALLEY L
6,000 1,390 S - 1.1+ 1,500 7 100
4,000-6,000 12,350 8-12 . - .8 9,900 - . 3 300
<4 ,000 33,200 <8 .5 17,000 . Minor. - |
Total - (rounded) 46,900 28,000 400 - il
GARNET VALLEY c
>6,000 1,080 - 122 L,V 1,200 7 ‘89
4,000-6,000 11,740 -~ B=12 .8 - 79,400 3. 280 =
<4 000 94,500 <8 - .5 47,000 Minor. —-
Total 107,000 S 58,000 400
(rounded) ' GALIFORNTA WASH AREA o
>4 000 2,470 - >g - .8 7 2,000 3 60 .
<4 ,000 206,000 <8 - .5 . 100_000 Minor -- :
Total - 208,000 . 100,000 <100
{(rounded) o .
: LOWER MOAPA VALLEY |
>6,000 150 »12. .11 160 7 10
4,000-6 000 1,230 8-12 . .8 1,000 3 36
<4,000 " 150,000 <8 .5 75,000 Minor - e
Total 151,000 ‘76'000 <50
{rounded} o
v BLACK MOUNTAINS AREAl/
4,000 2,780 >8 .B 2,200 . 70
<4,000 398,000 <8 .5 200,000 ‘Minor --
Total 401,000 200,000 <100
{rounded) o B ;L . ~ .
_ L, GOLD BUTTE_AREAlf o o
»6 000 4,170 12 1.1 4,600 7 ‘320
4,000~-6,000 28,700 @ 8-12 .8 23,000 3 690
<4,000 306,000 <B .5 150,000 Minor -~
Total © 339,000 : : 180,000 | 1,000:
(rounded) - .. - . crEasEwoop mASTNE/ P
»6,000 . 2,630 . >12 7 S 2,900 7 200
4,000-6,000 . 14,400  8-12" .8 -12,000 3 360
4,000 . 55,700 - B ~ 5 - 28,000 Minox -
Total 72,7000 ‘ '43,&90 ' 600
(rounded) . ' ‘

1.  The - part of the area which 15 Lake ‘Mead covers 93 300 acres and recexves an . "
average annual preclpltation Df about 46,000 ELrEﬂfDEt ' ; g

T

Lo "

c1 T e
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Fnotnotes for table 7. ..

'1.' No . grmund vater. underflows to Hidden Valley, Gold Butte Area “and

Greasewcod Basin.

' .2. Q= 0.00112 TIW; O. 00112 converts gallons per day to acre-feet per

yeﬂr-

3. Estlmated by Eakln (1964, pr 24)..
T . i =

a. - Not: computed; assumed to be equal to grmund—water recharge (table 9)

. plus subsurface flow from Hiddén Valley to Garnet Valley.

" b Rush (1964, p. 24) estimates that for the Meadow Valley area:

subsurface outflow plus evaporation from wet areas during the

nongrowing season is.7,000 acre-feet per year. Nearly all this
~quantity probably is subsurfaue inflow to Caliiornia Wﬂﬁh

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

'd.  This outflow from Lasg- Vegaa Valley may not oecur. Loeltz (1963, P QS)

states that if this subsurface outflow occurs, the guantity of water is
very small, \

ex Gradlent is assumed 'to be about equal to the slope of the land

. gurface,

f. Not computed: assumed to be equal to_ground*water recharge, table 9.

. av .
e s A
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to start utilizing water from a third source, diversiﬁn of 2,000
acre-feet from the Muddy River at a.'site ¥ 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 consumed

*prinoipally by evaporation from cocllng towers,

i Moapa Valley Water Company feportedly imported ‘about 520
acdre-feet of 'water in 1967 from springs 1in: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-ofithe

used water percolates from septlc disposal systems: and artiflcially
recharges the ground-water péeservolrs, - 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 drinklng water is hauled to Valley of Fire 3tate
Park in the Black Mountalns Area from Lower Moapa 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 1s pumped to recreatlional
faclilities 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 Pabeo Gypsum plant
at 20/6L4-18b and consumed in manufacturing gypsum products.

28.



Table 8,==Utiligation of water imported bg ‘

Mnapa Valley Water Company, 1967

Lt L < e PR . . . o
f T g ELI) . . . .

P AN . i . . .
. 4 - FLE - il A R -

deer Hmapa ) Galifornia Wagh
;Valley - . Aw . area ) Tatal

s

(aere-feetl__ (acre~feet) (acre- feet)

N

Impurt for publlc Supply fii;-‘ 370 o :I$¢ :‘i;isqj_' LT 529._‘WN:;?_{.tf
Consumed—/ T 32 B P [+ SRR 1
Percolates ‘th.water tﬂblefmg/ -‘Lﬁlbo‘ cn M-LJ_} {'55‘._‘W'-J . 150
1. Estimates by authar- based on estimatas by local: residenta nf
prulation and. number of head of livestock.v Coa 'Jﬁ,;” )
2 - Becomes artificial recharge. "2¥ -ilﬁfﬂ‘Lf o Liﬁlﬁ” '
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. OUTFLOW FROM THE VALLEY-PILL RESERVOIRS

- . -

. The components.of outflow sre surface irrigation and sub-
irrigation, indastrial use, evaporatlon. from surface-water podles,
streamflow, evapotranspiration of ground- water, pumpage, sub-
surface oubflow, export, and-public supply use. OQutflow of
streams, subsurface outflow, export, and public aupply has. been
estimated -in earlier sections .(tables .5,.7, 8, and p. 28),

Irtigation’

‘Growling Season

Air temperature is a major factor in determining the length
of the growing season and is of interest to farmers and ranchers.
Other factors, such as wind movement, amount of daytime hours,
exposure and location of field, and type of crop are lmportant,
but their consideration is beyond the scope of this report,
Temperature data can be used as a rough gulde 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
oceur, and are summarized in table 9. Albhough the periocds
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 & shallow waler Table that 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 =&
length of about 9 miles. About a third of the flood plain is
irrigated; the remalnder is uncultivated and commonly covered
by phreatophytes. (See ”Evapotranspiration"“section.) Irrigation
is localized in three areas: (1) Moapa Indian Reservation, (2)
Hidden Valley Ranch, and (3) Lewig Ranch.

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

r

30.



Table 9.~-Length of period betyeen air temperaturé‘of 28°F

. - S e gy e PR + PR L ory “oan e .
W DR D T T

P T . .., Minipum - Maximum o
. © .. Period’ * vecerded ' 7tecorded Average N
(days) ' -*+- . (days) . (days)

Las,begéé hiqurt "Zﬂféi;éﬁ'" 194866 23 e ferIS‘ 275 . _r:“é
e ' 255 - |
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- Water consumptign by lrrigation.

¥ - Lot .
s : N : e
. : .

small areas of" cropland are irrigated. The irrigated.areas. are
not shown.on plate! 1l,:but are limited to areas shown as.-younger
alluvium along the; Muddy River (pl. 1). Water 1s diverted.into

a ccmplcx system of ditches. Some water 1s temporarilv stored |

in Bowman: Reservoir, which 1ip the fall of 1967 was bcing enldrgcd
from a reportedicapacity of about 1,000 acre-feet to about 4,000
acre-feet. At the, downstream end of the Muddy River Flood plgin,
the' State. Fish and’ Wildlife Commisslon maintaing the Qvertoh vt
wildlife Management Area, -part,, of .which As irrigated with water
from thc Muddy River, from a shallow water table, anduircm oy
1rrigat;on wclls. : Grass,1s the main vegetation in irrlgated :
areas. =, [ :

~ ‘;.:

LYY

In: tablc 10, the average consumptlve-use rates for. ¢rr1€at8d
crops are:based on findings of Houston and Blaney (19549, U.Ss |
Bureau of Reclamation (1962), and Houston (1950), Fagtors -
considebed in agpigning use rates by these workers were iength
of growing sgason,: crop, geographlc locatlon, air temperature*;
and length of daytime hours. Because- irrigation ls 1less than,
opt loum? n the wildlife management area, the consumptive- -use |
rate is_estimated to be about 3 feet, Table 10 cummarizea Lhe B

’

N gjwhtep Used for Leaching Fields o hc.%f_;

Alcng the Mudpy River, leaching of solls to kcep salter
moving downwardrbelow theeffective root-zone of the érop is [ _
8 hecessary - iPrJgatan pracLlce. »Leaching reguirés that more water
be applied to fielés than -1s necessary to grow the crop at the,:
salt level 1ntended To estimate the amount of water- needed.
for leaoh1ngi the'fcllcwing equation may be used (Fuller, 1965)

bk
Ta )-o ‘.w ) - i

; . Ter ;' #y ' EC o T . .o

L ' 4 J_W . o :J ;:, L

o " R : p 100 .. "‘ T

: i 1’f;, 2 !l . é Ec , (1{ i
; . : ' ) : —— r.., i iy

where LP 1is the 1each1ng percentage, ECiw, the specific conductance
of the irrigatién jwater; and EC., the specific, conductance; 6f
catura?ed-soilqpaste extract agsociated with 50 ccrcent decrement
of crop;yield, UBérnateln (1964, p. 12) lists values of salt | o
tolerance (exPre sed’as EC,) for several ePDph A few of Lhese
Lropsﬂ(and their ECg valucc are 1isted below:. > 1 ..

3 ” b i

RECITE é'?"i R o ECE“ '

o= % . Cropi% . . (micromlios per cm, a‘f‘ 25 CL

7 ::- .J Alf‘ai\fa* é':';q e ’|: }. E -t ;. I- L] '.“!' 8 OOO ) " '
: , Bet’:‘:tﬂ t‘ ." .‘;. ,_{ ‘:‘ m ':. ' . .,.".r‘.... ll 500

..U Bermudal griass: . . . 0. 18,000 -

T . Cotbton floa we TN L., e 26, 000 -

D Sorghuml L. W aelh .. 0 . 12,000 Lo
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For California Wash area, the sgpecific conductance cf .
irrigation water from the Muddy River may average about 1, 300 fa
micromhos, Using!the EC. value for alfalfa, the most abundant
crop of the area (tablc ﬁl}, the computation of laaching‘ :
percentage 1s: i - ?.J.; L

‘LP = 1é3208x0ég0 =8 parccnt

r g "

With 60 inchaa of water needed to grow the crops (table 11)
65 inches hava“to be applied annually to the fields 3o! that 5
inches or naarly 500 acre~feet 1is avallable for 1aaching. ;
. Z _
For LowaraMoapa Valley, thccapacific»conductanca of irrigation
water from the'river may average about 1,700 micrdémhos.: “Por
crops of alfalfa ang grass (tablélll), and using the EC, ‘yalue‘
for alfalfa, the computation of leaching parcentaga ia._ ;
;_n— -, 13700 x 100 _ , ok
LP 2 x B,000 11 pe;cent & ,_f _ f e

b "

o ’. 3 Vo
About 0.6 fnotiof leaching water is needed annually, or about .

8900 acre-feet.:; For the 1,500 acres of cane, sorghum, . cotton, .
beets, and miacel&aneoua crops (table 11);'the quantity of I
leaching watcr required annually, using EC. of 125 000 micrcmhoa,

is about 0.25 fcot, or 400 acre-feet; fcratha Wildlife Management
Area (table 11), Using ECg of 18 OOD micromhca, about o, lB:fcct,
or 60 acre- faat. v : ;. : .
‘..k

In nummary, the annual. 1cachingwwatan rcqniremcnta fcr thc
1rrigated 1and of} Califcrnia Wash isg’ 500 acramfect fcr Lover .
Moapa Vallay, ne%rly ‘15 400 acre~feat.; S 1 - ,% :v

The 1eaching water is not ccnaumcd, but percolataa through
the goil to the- watenftablciwhcra it migratea Aaterally to ditches
the Muddy Rivar, cr phreatcphyta aress.. Tncraforc, this quantity
does not appeai in the'water budget . (table 14); howevér, 1t muat
be availablc fcrsauccesaful farming operationa“?‘ g

“ p . . ! .

; -;: 7 Industrial Use - - “{

-

In ancn Mcapa Vallay, water from the Mnddy Rivar is uaed "
by Simplct*Silica Prcducta, Inc.rat their two alllca plants -
near Ovcrton.‘ The p‘ant manager - raporta»that anout 160 acre~fect
of water was tranapcrtad by ditches to the plants. in‘196? and
conaumed. The' water was recycled through the planta many times,
with a grcaa circnlation of about. 1,000 acre-feeti, Aa described
in the Impcrtatbnn section, water was imported for a gypaum
plant, a power generating station, and & ‘mining Dperation.= :
Industrial ;use in the ares totalcd about 2 500 acra feet in 1967,

3)‘"6
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‘18 1isted in table-12. " *

P = T B T - s — ie -
m em rsEn g, F ok, TR e L o n S et MGl 1 e w dnsme

i}ﬁﬁﬁ@afranspiratioﬁ.of,dﬁound Water by Nonbeneficial Phreatophytes

-iﬂGupund waterfis;discharged by evaporation.from soll and

transpiration by plants that root in shallow watep-table-areas,

These plants that tap the ground~water reservolr are called
phreatophytes., The phreatophytes.essentlally 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, mesquite, .
cottonwood, and tules. For the purpose of this report, they

gre divided into two groups: (1) beneficial phreatophytes,
such.ag alfalfa and meadowgrassg, have been described and are

shown 1n table 10, and (2) nonbteneficial phreatophytes, such

28 saltbush and mesqulte, Discharge by nonbeneflclalTphreatophytes
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 (1§58, 1965), and on rates used

by Malmberg (1965j in Las Vegas Valley. Phreatophyte areis are
not shown on plate 1, but along with irrigated fields, they
generally are within the areas shown as younger alluvium along

tQE Muddy River or elsewhere as indicated in table 11.

PR

- -+ =~ REvaporation. from Surface-Water Bodles . ... .

" 'Koliler and ofheps (1959) estimite that -the-average’aniiual
lake ‘evaporation for the area-is gbout 80 “inches; or fdearly
T reet per year. The evaporation from surface-water bodiles

Lake -Mead," &t -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. - Evaporation Trom Lake
Mead is not included in table 12 or the water budget for the area.

Pumpage from Wells

Only a few wells are utilized as a source of water in the
report area. DMost are used to meet stock, public-supply, and domes-
tic needs; in 1967 one irrigation well (15/66-1dd, table 19)
on the Lewis Ranch was pumped., Its pumpage 1s listed in table 10.
Lower Moapa Valley and Black Mountalng 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-gupply wells (15/67-22bbl,
2, table 19}, but because the water quality of these wells is
marginal, they are used only to supplement the piped-in spring
supply 1n emergencles. Not including the Lewls Ranch irrigation
well, all the other valleys have fewer than five actlve wells

36,



Table 12.=-=Rvaporation from surface-water bodies

-
b

Eatxmated ‘ Average

‘average : _'T'*‘evépbrﬁt;pngf
i ares ‘ (acre~feet
Water body—/ N . 'f'f_ (acres)"l;"*--1 . per jear)
| UWE MDAPA VALLE! ‘ | h
| B9wmanfRﬁae;vgif‘ ' et '~1_' r"favSO_';f. L "“3.;350I . ?
.;:huudé’ir"mvéi; S T e -‘ o
;fbhd%,‘ﬁiiﬂlife Management Area | b’ 110 B -‘- SR ": 270;
| Total (rounded) . - o o 1,200
. canTromNiA wASH AREA.. . o
ssdy siver S e m
| o g;,;_AcKHMomTﬁ'ms‘ AREA )
‘Las Vééaa Wash . o T w ST
~1 14 No perennial - surface-water ﬁodies a.re. iﬁ ﬁiﬁden e;r;d Garnet. Valleys .

Gnld.Butte Area, and Graaaewood Baain.
2 Estimated average annual evapuration rate is about 7 feet per year.

‘2. ‘When full, reservoir has an area of.about 80 acTes., Average
o waternﬁurface area-ls 1ess. :

b. Estimated by U.S. Bureau of Reclamatlon (1962) e
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with estimated net . pumpagea probably leas than 10 acret feet per
year, Hidden. Valley has ‘only one stock well. . In the Black
Mountains Area, most of the. pumpage is from a well at Overton
Beach; ro. pumpage data were available from theé . National Park
Service, the owners of the well, .The well is used for. public
supply at the park and recrEational facillties there.

;'} '}' -

” I - SEI"ingE ‘, . ;"

5

= Only a few large sprlngsﬂare An the: report area. "Data for
thege springs.are summarized;in ‘table 13* - Thelr flcw, in. general,
Eupports small areas: of - phreatophytes but mostly seeps back. to
the water table, Thelr’neét. discharge is: :included-in nonbeneficial
phreatophyte dlEChanE estimates in table 11. ;_ :

F

Springs at theaconsolidated rock alluvium ¢ontact such as
Rogers and Blue Paint. Springm, probably’ flow to the surface o

because tHé alluvium at the cohtact 1s unable to receive and
transmlt the water.as rapidly as the. consolidated rocks can- supply

it. Aa a result; water flows to the .surface at- the: contact, ~and
- flows on the land surface £ where 1t can be absorbed by the
;alluvium, uaually nmt farfdownatream from where it flet appeara.
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.. water budgets are presented (table 15).

 WATER BUDGETS-

‘Por natural conditions ahd over the long-term, inflow to
and outflow from an area are about- equaly-assuming-that- long-

cterm-climatic 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. .
magnitude of imbalances in the inflow and outflow estimates,
and (3) to select values that, within the limits of accuracy
of this recomnnaissance, hopefully represent both Inflow and

‘butflow for: each area. These. values in turn are utilized in a

following section of the report to estimate the perennial yleld
or system yleld of each.area. Two types of, budgets are presented
in thig report. For areas where the runoff (tables 3 and 5) is
sufficlent to be developed, the water budget Includes both
surface-water and .ground-water elements (table 14). ~In those
areas where' the runoff and streamflow are minimal, only ground-

40
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Table lﬁ.u-rreiiminarz water budget for the valleyéfill regervolrs

i

of California Wash area, Lower Moapa Valley,

and Black. Mountaina Area " 1967

g e

/All estimates in acre-feet per year/

T plack

S T Tower
ir_BﬁdgéE elements - California - Moapal T : Mountains
— o el s Wash area 'Valleyuﬁas ‘Area
Iangw- 2 L T
;- - . . IR
Estimated avarage annual runmff N -

(table 3) . <50 .0 0 ed0.. <50

Inflow Of streams’ (table 5) 2 33,000 -7 3'34 000 b 12,000
_ From canaulidated ‘rocks: {pe 23) (C) (G) - (e)
e "Interbagin’ groundeater 1nflow ' ; -

(tabla 7) : : ‘:__8ﬁ000~f\" small 400
Impnrtad watér, total (p.ﬂ 23 and’ T AL ' R
" table "8) : Vo T‘950 ?HS?DZ _ .. 375

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

phreatophytes. (rable .11) 1,700 11,000. 1,200
Evaporation from surface-water t o

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

(p. 36) ' <10 <100 <100
Outflow of streams (table 5)  a 34,000  ad 10,0004 bd 10,000
Interbasin ground-water outflow

(table 7) ' swall d 1,100 d <100
Exported water (p. 30) 0 small 0
Publiec=supply consumptlon

(table 8 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 REPRESENT
'BOTH, INFLOW AND OUTFLOY 43,000 35,000 12,000

A

b.

‘c.

d.

Muddy River.

Las Vegas Wash,
Small in relationr to
DPischarge to Lake Mead.

the ground-water recharge from precipitation.




- Table 15.-=Preliminary ground-water budget for the

valley~fill reservoir of Hidden and

“Garnét Valleys, Cold Bufte Ares,

and Greasewood. Ragin = 1967

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

-Gold

o J_ Buﬂﬁet'elements o - ‘- gldden Garﬁet” Butte

Gremsewood

' RE'CHAf{GE-‘

_ Racharge from precipitation

‘ ValIerLValle?f:

Area:

‘..pasin

, (table 6) - - 4DO - (4007 '1,000° "7 600
Subsurface inflow (p. 23 and f':' D
table 7) 0 a 4;)(_} | 0 | -0
 Total (rouﬁdea), Lo 400 v 800 1,0000 600
'DISCHARGE: |

Subsurface. outﬂowl./ (table 7). 400 800 b 1,000" c 600

: Evapotranapiratian by nonbeneficial : L o s -i

' PhreatOPhytes (table 11): f_ o e  _§ma11?fsmal¥ ’»

£u¢paze;£rom wells (p. 367) . “Bma;l‘gf small

fsmall

small

Total (tounded) ' ' = ' 400" " 80O -

1,000 -

VALUE SELECTED 70 REPRESENT

BOTH RECHARGE AND DISCHARGE - 400 ~  800° 1,000 " 600
. 1. Assum&d equal to ground-water recharge (tables 6 and'l)?:,
. &8, . From Hidden Valiey, :
b _Diacharge_tc Lake Mead.
¢, Flows across State line to Arizona.
.4.‘ L . )
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CHEMICAL QUALITY OF THE WATER

By A.. 5. Van anbupgh{ff‘

- o -

'~‘Chemiéa1-analy$es of water from welis,,épfingéJ"Muddy River,

_and. Lake Mead are listed in table 16, HAdditional analyses of .
samplea collected pricr to 1050, largely from the Muddy River,
are given by Hardman and Miller (1934, p. H1-42) 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 Moapsa

Valley and along the northeastern margdin of California Wash area. .

In contrast, only two analyses at the most are avallable for
the following areas: Hidden and.Gannet;ValleysarGQldﬂEptte Area,
Greasewood Basin; all but the northegstern 1limits of California

Wash-area,-and large parts.of the Black Mﬂuntaihsland'Lower Moapa

Valley drainage areas, Thus, the chemistry of water throughout
most of the study area is largely unknown. et

General Cheﬁical Gharacter‘

'~ Most of the sampled'ground'watéﬁs aNow the influence of
geologic units containing soluble. and moderately soluble
minerals, such as halite (sodium chloride) and gypsum (calcium
sulfate). Almost all of the sampléd waters contained more than.

700 mg/1- (milligrams per- 1iter, which are equivalent to parts per

million;  see footnote 1, table 16) of dissclved solids, and many,
especially in the Black Mountains Area, .contained from 2,000 to
as-much as 4,000 mg/l. Sodium and (or) calclum’are character-
‘isticslly the principal positive Tonms, and sulfate 1s almost
always the. predominant negative ion, = - v 7ot

The dissolved-gsolids concentration and relative abundance
of sulfate in Muddy River increase downstream, due to-increments
of more concentrated ground water and, durlng ‘the growing scason,
irrigation return flaow, S e

- The chemical character of water 1in Las Vegas Wash 1s very
poor {(table 16}, largely because the stream carries sewage-plant
effluents and industrizl wasgtes from Lags Vegas Valley. The
greatest dissolved-solida contenta generally occor during
periods of lowesit low. ' “

h3.
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Suitability for DomesticrUse

W remwe =2
i h_

The 0.8, Public Health SeFrica” (1962 p 7~8) has formulated
drinkifigiwater: ‘standards -that are generally accepted as a gulde-
line for publicisupplies. The standards, as they apply to data
listed 1n table;16;:atemas follows: .

N L Tt () '
; Recommended . miaximam
coneentration (milligrams

---Ccnstituewt per 1iter)
e g (FE) 5 te ::vH nafwe it 0.3
e o Budfate (504 ' 250
Chleride- (C1) 250
| . PFluoride, F) a About 0.8
ot T aNitpate (NOg)t v 0 ¥ N e e B5
Total disgo: ved*solids 500
T R R e i e T R T Tt P JERL A S ﬂ
e, The optimum concentration 1sF abnutp‘.T ng/,: &;ﬁw_
el i Water contalnlng: more than .about:. l. 4 mE/L* v
; ... ghould-mot be.consumed regularlys’ eqpecially
,4,« by children. AN Lw 1

HMoat of " thes®® are’ ' only? ‘recommended Timltsy, - and water- therefore
may be acceptabre to’many users desprtewconcentratiansﬂexoeeding
'the given values. T e T e B M*w*‘EW‘ - lou

V1 : ‘:'v,' ) . i - - N :.,.;.' : U N "_-‘f e : Ty
" Amohg - the 1isted canstituewtsf?excessive irom Gausesrﬁtaining
of"- porcalain Tixturés andelothes, w whereas darge. ﬂmDuﬁtE @f
chloride’ #nd - d18s0lvedugol1ds: tmpart.;an. unpleasant, taste,, and
“sulfate canhaveia laxative effect. o persons who are drinking

S0 va-water for'othe -Pirst. timel o Excessilve: fluoride-tends to..stalin

¢ teeth, égpeciallyrof ichildren,’and large amounts:.of. nitrate are

‘dangercus. foririflants rand .pregnant .women because: .of.the j'. :

possibllity . of’”blue tBaby" diseage, nT o oo yﬁﬁ?‘ﬁi'f‘f I

LS

The#hardneaévoi ‘& water .1s Jdmportant -to many- domestlc
“agsers. Therej:ore, the U" 8. (reo)np‘w”?l qnne"v lmq mlﬂpiﬂ‘di the

- ER . - . I P
followin 'r‘atnn T T B TN RSP T Yo SN YU DRTCRE Bt SN R
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Hardned$: rangé I7: [l lit rvn o
 (milligrams per liter) ~ 77 Ratlng and remarks

s _ R T e e T AT R |
w e QRGO et o dSoft: (sultable, for-most -
T e L R S T usegywithout artificial, )
© oo lin - npgoftening) vy : e
Modérately hard (usable
. ; : " except in some industrial . ..
a AL applications; softening prof-

,itabié«forglaundries)

Hard (softening required by
laundries and-some other
' industries)..
4 . .

More than 180 ©Very hard:(softening desirable
RN : 11« fors mostypurposes)

. _The bacterlological guality of @¥inking wdter also 1s
‘rimpdftant;?butﬁis*bﬁﬁgiﬂéithé:scope@oﬂwthiéwﬁgpor@, If any
doubt exists regatding thé acceptabllity.of .a. drinking-water
- 8upply;’ contact the Nevada Bureau of Envirommental Health,
Las Vegas. : S - [ -

fjfi'~Almost‘all?samplea?Wateraminathe_prqﬂectggreawcontainwmope‘ S
*« tian"the ‘retommended. amounts. of -sulfaterand: total dissolved. ..
‘80llds, and they characteristically are very herd. . Nitrate does ,
not .seem to be a problem; with one exception: "Water from well - .
V-17{682233b3at'Overtbn*Landing;conﬁainedw%&‘mg/ijwhenxsampled in '
Janiary’ 1966, < This water is undesirable insother respects as.
Weld, but is-the. only. avallable drinking; supplyexcept for .
- -nearby -Lake Mead: -’ More” important, however), .this:well water may - :
dh?{generally~cﬁéradtéfistiCHochonditicnswthétgWOqld-be encountered. -
‘?by?Wellﬁ*in“otﬁer“partaﬁof,ﬁhe%BlackuMbuntaiﬁavAreaw{for'example, R
well .21/65-9db riear Callville Bay. ylelds water. not much.better o

= -

f fchamically than that of thewOvertdn*Lﬁnding?wéll)u N

.7 Flyoride’riay ‘be a:pronEm:inﬂmuchmdf"theVStudmganeau on .

" thel'basis’ of ‘Timited -information.. The Moapa -Springs (see 14/65-21aa,
- table16),; 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 for drinking water in thie area 1is 3
Ofly about 0.7 mg/l). ILikewlse, sampled spring and well waters K

- in.-and adjacent to the Black Mountalns Area contaln from 1.5 to = ..
“as-much as 3.3 mg/1 of fluoride, a ' o .

L AT

R FR
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_ ie net a problem. A

Suitability for Agrieultural Uae

) In evaluating the desirability ef a water for irrigatien,
‘the moet eritieal*faetere inélude dlssolvedssolids: concentration,
the relative -proportior Of‘sédium to- “¢&lelumiplusymagnesiums.. .
and the abundance ef &0rstituents ‘such‘as boron:that canabe.y -
poxicd te plante. Four factere ‘used-by thé “U.85 Salinity'Laboratery
(1954V p. 69 82) te evaluate the. auitabirity«ef drrigation:water
Care lieted ‘in table”lG and ‘are- ‘dldcusseds briefly tintfoothote
2 of that table.- Boron, though ésséntiil’ to plantenutrition.in
minor amounts, is highly toxic to some plants when 1t exceeds
certain 1imits. The recommended -1imits for boron in water

. Arrplgating sensitive, gemltolerant, and tolerant crops are
dbout 1," 2, and 03 mg/l' respectively, accerding tOﬂScofield (1936)

- ; ‘ s ar ! .W.; n p"

LB

Muddy River, which preeently auppliee alfioat a111irrigatien

. waﬁer in the study area, *has proved acceptableachemiCallmﬁWhere
. ueed along its fleed plain;” Becausetcfrita-high sglinity hazard,

the’ water mist be*applied carefully, ‘and: onlymin areassol: aﬁequate
soil drainage, to prevent ealt buildup.“ Theeeapotentialhprobleme
of high ealinityware eaeed eomewhat,*however, by the<riverds. low
sodium hazard thiroughout ‘most of " the year.‘ Boronuapparentlyb

?lm -*"‘: irl PERE S NP NI A 5, '-""

Meet ground water beneath the Muddy ‘River fleod “plain 1is
1eae deeirable*for irrigation than riverawater@ ‘pecanseroftry
characterietieally higher aalinity and eediumihazard"'ln other

| ‘areas the eaitability of greund water’ Tor! irrigation‘ienuHGEPtain.

Analyeee of two well watere_in 17/64 21ch’ suggest ‘thatiwater:.
thPOuEhGut 1arge parta ef areas” euch‘ as CaliierniaIWaah=aPea,
“Garhet Valley, and Hidden"vValley- may be- generaily*euitable, =

“hut deep, SRR VR

The water of Lake Mead though high 1n salinity hazard
18! Other'W:Lae suitable for irrigation._ R '_~ e SV

T e e e”

Mﬂﬁt animala are more' toierant of’ poor water than mans.
Although“available" data are’ sonewhat-conflieting, dieeolved—
solids contents below 4,000-7-000 mg/l apparently.are: safe.:
and acceptable. (M¢Kee and, Wolf, 1963, p. 112-113 Thus, all
sampled water within the? a1nﬁy aleat is enff]oieufly dilute for

1iveeteck.A, . . .
P P T S F T SN S TRty

CoLamea il fensie e e e lreost 200 oz e iien
ey et e grn a0 v e S DRER VIR
R T e TR PR T I RIS L AU AT I B AR
b ke IR i B Vo T
LTSRS e o Y .-_l PR Ty A REIIETLA T b e i
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THE AVAILABLE GEOUND-WATER SUPPLY
- . ]‘ U A L "
) ooure%e of quply Tﬁﬂf

":- . LRI

RN The avabiable water eupply of California Weeh area, Lewer

Moapa Valley;-and; thetEleek Mﬂuﬂtalne,APEHﬂCODBISLS ofwtwo
interrelated quantities .. (1) thé - system" yield or. perennial

L yieldaand {2) ground weter in-storage. .,Ing themether areee,jm

~iwhére 'insufficlent- surfacexwater ie evaileblEafer development
the%eupply is:limited-to. (1) . the. perennlalﬂyield of the greund—m
water eyetem and (E) ground Wdter 1n eterag S A

‘.';irf, A T Sy tem Y‘Leld gt
R )

A T

E e
L N

',xfistffSystem‘yleld haﬂ been defined by WOrte and Melmberg (1966

as- the maximum’ amount of’ eurface and ground water of usablé

"ffchemieal quality:that can heeebteined eeenomieelly eech yeer

. ﬁ .

nh -':

e

.- Zcan’ be- salvaged;. (3).. half.of, the  sirfa

W*lk}qxf b f{“u*. A :;L Perennial Yleld\§¢

*xfrom SOUrCces swithin a, eystem for en 1nd initejperied ef tdme.
System vleld cannot be»mere than the netureliinflew toor.
~oUutflow . from a: eyetem.. Under practieel ‘coRdifions of develepment

u=~the yieldﬁieelimlted to,. the:maximum emeunt'ef?eurfeoe-weter,w

Sground-water, angd- water—vapor#eutflew thet‘cen be eelveged or
diverted ecenomleelly end 1ege11y eaeh year“fer benefielel uee

_The eetimetee of Byetem3ﬂe1ds 119t8d in ‘Eapia” 17 are’ baﬁea
Dn datas ligted ip:table: 14 and the. follow1ng 11m1tations and
ssumphions iy (1) 1rrigetien,rinduetrial .and, “public: 5UPDLY. .
*‘een sumptlon; is salvages;.. (2) nenbenefie

watér:and”ground-water

phreatophyte\diecherge"-

. R
.i
T

Y

.

eutflow can be eelvaged,.(ﬂ) evaperatiegrfrom eurfaee-weter ‘bodies

‘Gannpt- bessalvaged;, and (5) .nopirrigation well pumpage in 1967
genefally was. from. ground Weber 1n eterage end wae not eelvage
. Df dieeherge. _ ‘ _ |
O f“Seperate eetimat6u ef;emetem yleld fer Californie Wagh area
gend Lowsr Moapa Valley were not attempted beeauee ef the unifylhg
“and .dominating effeét the Muddy River. has’ of' the twd systéms:,

- Tabler 17- liete a.combined system.yield,for. the twe aresds of 40, 000 '” |

acrex~feeti The system yield.of the Bleek Moun alne Area is meetly
water: flowing 1n Lae cVegas. Waeh. .. TRV ‘

"‘ - ’ " .
¥ 5,\.\ Y N (. HE I : o ' ; R ? .

“The perenn¢e1 yield of a ground-watér reservoir may be’
defined a8 the maxiwum amount of natural’ diecharge .that .can
- be selveged each year over the long term by pumping without -
. bringing about some undesired result. Nearly all the discharge -
- from Hidden Valley, Garnet Valley, Geld Butte Area, and Greeeeweod
"Basin 1s subeurfece outflow (table 15), The poeeibility of

49,




17:=-Yield

and water congumption from‘the_hvdrblbgic aysteﬁ

P, Wl e a Lﬁll,qgantipiesqfaundqgéaf. o _
. s AR T TR e e e e
g ! _‘ L .' } v '.'l- .‘..\., v .V_' ' L . . '- " - U “,“.h‘_"_li "'fE .I_ . ‘“q"r i

- petimated- water

e L e Estimated L S e
i consumption ‘£rom

'pHydrograpbip; 'Jm, system yield Estimated .
' area?g~gwyfi (acre-feet perennial yield :aystem in'1967"

. .% Der wear) (acre-feet) R (acre*feet)

EXF R - P g ]"'».‘ :": .o

Hidden Valley ;ﬁ; S 200 . a <10

Garnet Valley 28

Y ‘r {5 -IL:‘ 5 . .:1‘{
California Wash area . T L RN
e ‘ T e BT 32,000

T o e o 0 - . . ‘ I. . e s " e e - ' .
- Black Mountains Area b 7,000 ° ST EL N 500 T
- Gold Butte Area . . ., .. .- ST "j”ﬁdﬁmﬂy‘ﬂ'ﬁiff a <10
. ! "'-l ' ,it - ;', .,l ‘.'-l ; . . . ; ‘ e . ,‘:_-‘W.’ ' - " . \-'-. '.'.., ",11 B
u'.GrEHBEWUOd Basin . . ~e L. r 300 : a‘<10
- - AEE SO SRRV P _ ;
From groundwwater aystem only. LT : - “
: 2t
e - ‘
,b;‘~Npt uf gg;ggbleﬁphgmiqal quality far Bﬂme usgs;*:“ﬂ‘ - :
.‘;“F L T ) " ;
. M . Lot ‘.
! , R e : . ,-
5. : - Co -‘ ] M
- . . o - : \ i
- A I : " ' .
. e . : + e-
* 1 ¢.0h . 1 B ' 3 LI
v 3, f
K N b ’ N -
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salvaging all or part of 'the outfiow-by. pumping 1s dependent

- upon the nature. and extent of the transmitting 1lithology, which
.?_J'.::"!;_'g'ér_u—:?"r"a"a._l'J.'y’-{‘uﬂ'ltt'r'z’r:::wri"':"':-'“Ffar'-~;1:*1'_1e§~~-:}g:;1,1r'1:){:;s‘le_s--.c:.ui‘.t_..,thi'a.,r.yza-cc:mn,:a,:i,ss‘an'ce;a

iteis assumed, that .the .subsurface gedhydrologlc controls might .

permit salvage -of half .the out 1w by pumping. 'Thud, preliminavy

- egtimates .of per6nhiai_yieldvfoﬁ”thééé“fourwhydrqgraphim areas,
based on this assumption;’are -1lgtéd on.table 3. ... ... .

I T

Ground Water infSthagg

. fhe'émouﬁt of ground water in étbfagé iﬁ-tﬁé*LbWerWMoépa—
Take Mead -Area '1s. equal to- the volume of saturated

valley i1l

- multiplied by the specific yield of”tngzmét§fialr~ Specifice

~yleld is the ratio of (1) the -volume “of water that will drain
by gravity from the :zone: of saturation to- (2) " the Volumerof the -
saturated valley 111 dralned,; domeﬂlynequgsaeq-aS a perceptage.
. Insthe lower Moapa-Lake Mead area, the specific yield of
the uppermost 100 feet of saturated valley fill"1s -agsumed “to
average. about 10 percent., The area mapped as alluvium having
100 feet or more of satirated thickhess is estinated to be ‘about
70" pereént of the alluvial area-shown in table.l,..This, is. based
‘on-topography, the subsurface distribution of. the alluvium, depth
to water, and the shape of the areas, ' The areads‘mapped as:’ '
alluvium on plate 1,, the, areas used tgAQOmputg‘storagé,_and-the'-
estimated amount of stored water are bummmarized'ih table 8. - -

Although the estimates of ground water in storage are 1argé,l»QTﬂf“

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

less, Much of this water ig highly minevalized and 1s unsuitablE ]:"

for irrigation or domestlc uges. The amount of usable ground '
water in storage that 1s economically available depends in part ..
on the distribution of water-storing deposits,” the distribution.
and range in chemical quality of the ground water, and the number:
and distribution of pumped wells. e




Table 18.-~Estimated stored water in the upper 100 feet

g o of. saturated valley fill

e Estimated area having ~ 7. . . 77
" Hydrographic .. 100 feet or more of. =~ Estimated
~l.area * . gaturated thiqknqsal/*_,.ﬂ' -gtored watepff
- o (acres) e {acre=feet)

_ H‘i.dc'.‘i_ét’l‘;‘i;"élr];ey"."‘,'_,::' S1s,0000 7 150,000
o éérnet Vﬁiiey “ :'T: o ‘-.Sb;ddo o f500§0b0 |
Califarnia Wash area’ © 100,000 * _._1',.@‘5@'1'.5‘3.0 .
" Lovet Moapa Valle, i L 80,000 ' © 800,000
. Black Mountaiqs;Areﬁ _‘ o 150,000 o 1:566;090
- gold Butte Area 100,000 - .'1,000,000

‘ Greapewood Basin . ‘ 20,000 T ‘;:f‘ o ‘200;000“

1.  Rounded. C .
.. 2. Based on an aseumed gpecific yield of 10 percent, May include
\ a large percent of poor-quality water.

'af.‘ o
‘,gk‘ » e

h2.



- WATER USET196T -

] Table 17 lists the total eatlmated water consumption in
196?,‘f0r the. hydrcgraphic areas. These quantities are hased
on the estimates in table 14 "and. include: - (1) irrigation
congumption, (2) industrial consumption, (3) evapordation from _
surface-water-bodies. This-logs is-not- preventable -and therefore .
-3 assumed to be a necessary loss assoclated with water storage - ST
and use. ~Also included is (4) nonirrigation pumpage of wells, T
(5) exported water, and (6) publlc supply consumption._ Sy e

-In additlion, other quantities of water are used but are
not congumed, They remaln in the hydrologic system-and ‘are
available for consumption .only downgradlent from the use areas .
in the syat@m. They - 1nclude the following, in-acre- Ifeet:s A,

S Ccalifornia Wash area ‘Lower' Moapa. Valley Total- K
Public supply (table 8) — . B0 . 100 . 150

Leaching. (p. 34) 500 1,400 ' 1,900
Total (rounded) . 600 ., 1,500 93100.

In the California Wash and Lower Moapa. Valliey- hydrographia areas,,'
nearly all the water is used or consumsd on the flood plain of the
Muddy. River. . : : '
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¢ The 'largést «futureisupply of water is in:the gombined .
California Wash-Lower Moapa Valley area, The unused part..of:
the system yleld, most of which is evapotranspiration losses

- by nonbeneficial phreatophytes and Muddy River, flows to Lake

Mead; Ultimately, most of:this waten:.is.from.the Muddy Rlver.
Because of  the enlargement of Bowman Regervolr;most.of ithe i
salvable surface-water outflow to Lake .Mead i(an. estimated,5,000
acre-feet per year) could now be salvaged dubing the winter,
the period of principal loss., The salvage of principal losses
by pumping irrigation wells, that 1s, surface-water and ground-

. water outflow and nonbeneficlal phyreatophyte discharge, 18

impractical under the present water-quality requlrements. 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 River channel with an impermeable material and by

using more efflcient irrigation practices, such as applying
water to fields wlth sprinklers rather than with dltches,

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

be feasible under present economlc conditlons.

For Hidden and Garnet Valleys, Gold Butte Area, and
Greasewood Basin, the only dependable source of water 1s the _
ground-water reservolr or springs. Salvage of ground-water outflow
18 possible if wells are near the discharge areas, but.in salvaging
ground-water outflow, ground water in storage probably would
continue to be pumped For a prolonged perlod of time as part of
the well discharge. The best 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 arcas,

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-fill reservolir
of some recharge and have much the same effect as salvaging water
from the reservoir, Most of the larger springs 1pn 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 thelr hydrologlc 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. :
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In the.Black Mountéiﬁ%”mféﬁfﬁthé availabllity of water is.
similar to that in the Jold Butte Area,. except that Lasg Vegas I
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NUMBERI NG -SYSTEM FOR HYDROLOGIC SITES

» The' numbering system for hydrologic sites in this report

18 based on the rectangular subdivigion of .the public lands, .
referenced. to the Mount Diablo.base line and meridian. This
location number consists of three units: the first is the
township South of the base. line; the second uhit, separated
from the first by-a slant, 18§ the rahge east of the .meridianj

the third unit, separated from the second by a dash, designates
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 SERSEL sec.
1, T, 15 3., 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.

Becauge of limitation of space, wells and springs are
identified 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.

‘sData in teble.lQ»were

data available on wells in.

table 20,

the .area.

for-only a few wells, . ., . -

PR

. Most. of the. well’ date and \
logs are from the files. of the: Nevada State hngiDEEE-H_ T,

selected te include moet ef the
Teble 20 conteine

LT

legs‘“
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Thici- . Thiclk-
s - . -mesg | lLapt] i qnegs  Depth
ilaterial (fcet) (f Ldtufldl (L”Qt) {(feet)
15/65-1dd . 17/63-144¢ T
Clay, brown 13 .3 "Peuulcs, uostly'w - o
Sand ta T Timestoae . -35-'ﬁ;¢;35
Clay, brown -1r K Clhy, calcareous uilLy 20 . 123
Clay, bluc gandy, and - - - - siltstoneé; calcareous St
gravel 45 “75 clayey . GO, 185
*¥5and and’ gravel, watern" E -~ . Clay, calcareous silty . 243 430
' bealmng‘ 40 8D Limestone and elay, SV .
Clay, gray, sandy 41 135 interbedded 115 545
Gravel P BB 135 Cypsunm and clay, L
Clay, gray, sandy S 137 LAS interbadded -, I . 555
Gravel aid sand 7 155 Clay, silty 20 -.575
Clay, brown, samdy, and " .. Clay, calcareocus_ . .. 130 705
graval 15 170 Clay, calecareous aflty 233 9}b
. ) o . L 3 2 O
15/66-6 .. Limestone, sray 1 J?
So0d snd gray clay 3 3 Fﬂ;ﬁgﬁi;ﬁdﬁiggéﬂdéi?gs§??
Cravel, watbr—bearinp 17 20 2R
Llay yeliow b 24 17/64=19bd - CL
*5and a?d gravel{ Wate?-_ . - Clay and, some 1nLLrbedded
bearing : Gil a2 3 .
) : . gypsum’ lU 310
Clay, sandy & 140 : . ‘
Clay, calcareous silty ' 95 »405
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Subsurface opening, AN - IR
ay 1t 20 1,500
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Afya? :
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Gravel i) &
5 5
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- 5 © L P Y e
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;)ﬂﬁd, dfy 20 240 1 At ¥ 532
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%Sand, water-bearing 8 380
Clay, red 20 400
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SYRE Ltd
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Y ¥ |
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60.
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. LIST OF PREVIOUSLY PUBLISHED REPORTS' IN:THIS: SERTES

Spring (near Panaca)
Panaca Tagle
Clover Dry

Report Heport
_No. Valley No. . Vallev
1 Newark {out of print) o8  Smith Creek and Lone
2 Pine (out of prin%® 29 .Grass (near Winnemucaa)
3 Long (out of print 30 Monitor, . Antelope, Kobeh
. Pine Forest {out of print) 31 Upper Reese .
5 Imlay area {out of print) 3o Lovelock | -
& Diamond {out of print) 33 Spring - (npar ElV)
7 Desert (out of pPinL)
8 Independence 34 Snake ., :
9 Gabbs : Hamlin‘
10 Sarcobatus and Dasis Antelope
11 Hualapal Flat Pleazant
12 Ralston and Stonecabin Ferguson Desert
13 Cave (out. of: print} -
14 Lmargosa 35 Huntinghton
15 Long Burprise Dixle Flat
Massacre Lake Coleman whitesage Flat (Dut ot print)
Mosquito Guano 36 Fldorado. - Pilute Valley
Boulder {Nevads and California)
16 Dry Lake and Delamar 37 (@rass and Carico Lake
17  Duck Lake (Lander and Eureka Counties)
"18 - Garden and Coal 38 Hot Creek
19 Middle Reese and Antelope Tittle Smoky
20 DBlack Rock Desert .Little Fish Lake
Granite Basin 30 Eagle (Ormsby County)
lHigh Rock Lake o walker Lake
- Summlt Lake Rawhide Flats
21  Pahranagat and Pahroc ~ Whiskey Ilat
22  Pueblo Continental Lake 41 Washoe Valley
Virgin Gridley Lake 4o  Steptoes Valley
23 Dixle Stingaree 43 Honey Lake Warm Springs
Fairview Plessant Newcomb Lake Cold Spring
Eastgate Jersey Dry Lemmor:
Cowltick Red Rock Spanish Springs
24 Lake Bedell Flat Sun
25 Coyote Spring Antelope
Kane 3Spring 4l gmoke Creek Desevt
~ Muddy River 3prings 9an Emidlo Dasert
26 Edwards Creek Pilprim Flat
27 Lower Meadow FPatteraon painters Filat

skedaddle Creek .
Dry (uwcar Sand Pass)
Sano



LIST ‘0F PREVIOUSEY' PUBLISHED REPORTS TN THISSSERIES® <~ continued.

Report e I — R
Na. .. Valley N e ._ o -
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Oriental Wash L B U S SO K -
Grapevine Canyan . ‘ Co T Saane

46 Mesquite Valley o : ;35~Mu¢.;,?
Ivanpah Valley - . ‘ 4 e _
Jean -Lake. Valley Y T A P : T
Hidden Valley Y : Tt -:ﬂfii X _
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Younger alluvium

Unconsolidated deposits; mainly
sand, silt, and clay

Pleistocene
and Holocene

Older alluvium

Semiconsolidated deposits; mainly
clay, silt, sand and gravel

CRETACEQUS(®) QUATERNARY

TO TRIASSIC TO QUATERNARY

-
=
- <
Carbonate rocks %
Consolidated; mainly limestone §
and some dolomite 3]

Noncarbonate rocks

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






