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WAUa-1ISOUI.CIS IXVDITOI.! POa 1966 


AHTZLOPE VALLl1'-IAST DIll WADa AGDCY AHA. CALIIOIllIA 


By a. M. lloyd. Jr. 

To ..atat the A1lt.lop. Valley-lat lam Wat.r Aaea.c:y (AVR) 1D 

Lt. h..1r& MIlaI__t prolr_. the u.s. Geolo.leal Surv.y, Wat.r 

luCNrc•• Dlvl.1oa. 1D coop.rat1oG with the Aa_cy, baa ••tull.heel 

.. hulc wat.r-elata callactlaa .d aa1y.ta pl'Olr_. All part of that 

lroar_, atr.aaflov, praclpltatlOG• ...,aporat1OG, acI Il'OUIld-wat.r 

~ta vill h. collacteel OG a CO'Dt1Du1r&1 h..l8 aad aaalys.d aDaually 

y the U.S. Geololleal Sunay_ Alao aft.r call.ct1r&1 uout .5 y..r. 

f r.cord, flooc:l-freQUtlllC1 cGllputatlOG. vill b....., aa.cl ref1r&.d 

.tillat•• of a..,.r... UUlual grO'Ulld-vat.r r.chaq. vill b. CGIIputeel. 

r.11ll1llary utiJlat•• of rachar•• h... be_ ..da (W.lr. Crlpp.a, 

1d Dutch.r. 1965). 
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I.caua. the ..in lrouDd-wat.r r •••rvoir in tb. AVEl area 1a not 

ODe larl. uait but 14 ••parat••ubuait. (Bloyd. 1967). Irouad-vat.r 

occurremc. aDd aov...at iD th. re••rvoir are co.plicat.d. POI' ....,1•• 

• ~ lroUDd-vat.r .ubuait. coatain poor quality vat.r or baY. ...11 

quaatiti•• of vat.r vbile adjacent .ubunita bave aD abundanc. of vat.r 

of lGOd quality. '!b.r.for•• enoulb ....ur__t. of ,roUDd-vat.r level. 

vill b. _d. to prepare aD aDDual vat.r-level-contour 1IIIp. to ..tillat. 

aDQual cbaD'" in Iround-wat.r 1....1•• .ad to ..tillat. tb. aDDual 

depl.tion or addition to lround vat.r in .tor.... 

'!b. AVIK .rea (fil. 1). ¥bieb i. a clo••d .y.t_. vill probably

be.. future aroUDd-vatar quality d.t.rioration due to incra..ed .alt 

concentration. cauaad in part by incra..ed qu.au.titi.. of .ew•• 

• ffluent. If ••tiaated population Irovth prove. corr.ct. the quantity 

of ._a.a requiriD, di.po.al vill incr..... '11Iar.fon. to iDeur. th• 

..ailability of data n.ed.d to identify• .-.lyz•• aDd .olv. future 

lI'ouud-vater quality probl.... lI'0uad-vat.r • ..,1.. vill b. coll.ct.d 

aDd cha.1celly ...alyzed by the U.S. Ceolo.ical SU".y. '111••••..,1•• 

vill cDIIP1_t • ..,1•• taken by the California DepartMllt of Vater 

".ourc••• 

'!b. puzopoe. of thi. firet aDQual report to tb. qacy i. to out­

lin. ... di.cua. the 'a.ic vat.r-data coll.ction pro,r... to pr....t 

th. reaulta of the fint year'. work. aDd to out1ia. work pl-.. for 

the nat f1ecal year. 
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'rha writ i. MiD, cloD. by the U.S. Geoloaieal Su",ey. Water 

laoure.. DiviaiOll. aacler the ••era! direetioll of I. Staley Lorcl. 

chief of the Califomia dutriet. aDd UDder the u.adiate IlUpervuioll 

of L. C. Dutcher, chief of the Carcl. Cro.. aubcli8tnet office. 
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Walla ara Duabared accordtDl to thalr locatlOD tD tha ractaDsular 

ayat_ for auhdlY1alOD of publlc laDd. For exa.pla. 1D the vell ul8bar 

7R/1GV-14ql that part of tha au.ber pracedlDI the aleah lDdlcataa the 

tovnahlp (T. 7 B.); tha uu.har ead lattar fo1lovlDI tha alaah ludlcat.. 

tha reala (I. 10 W.); tha Duabar folloviDl tha bypheD iudlcatea tha 

aactlon (aac. 14); tha lettar follovtDI tha aactlOD uu.ber lDdlcat.. 

tha 4O-acre aubdlvlalOD of tha aactlOD accordlD1 to the lattared dla­

Ir- halov. 'l'ba flaa1 d111t 1a a aarlal uuabar for vella iD aach 

4o-acre auhdlvlaloD. 'l'ba area covered hy the report lle. iD the Dorth­

ve.t quadreat of tha Sea IerDardlDO hua 11_ aDd aarldtaD aDd 1D the 

aouth...t quadrat of the Mouat Dlablo b ..e liDa aIld _ridl.... 

1111 

-....-------­
UII 

--.

• C I A 

E F 14 C N 

• l I J 

\ • P I­ I­ ...,. 
PWS-0125-0008



D.l1'A. COLLEC'1'ED DOlWlG 1966-67 

a.cord••r ••".1lab1. fro-. 10 .trUllf1ov aDd U v..th.r caa.. 

op.r.t.d in the A.VB. .r.. by the U.S. Geolo.ical SU1:Yey aDd the 

U.S. Weath.r Bureau (f1C. 2). aecorda.n 81.0 ...atl.bl. fl"Oa C.C" 

op.r.ted by the lA....1•• CoUllc,' flood Coat1:01 Dtatrict. JIo.t of 

the Plood CoRt1:01 Di.tr1ct'. I .....r. iD the .oUDtaia raD•• bord.riD. 

the A~ .r.. oa the .outh aDd .outbve.t. Th.r. .r. prob.bly oth.r 

pncip1t.t1am .a... iD op.r.t1oa iD the AVIE .r.. for which record• 

• r. not r ••dUy ...a11.bl.. th.r.fore, in the .....t of h_,,-y pr.cip1­

tat1on, the U.S. GeolOl1cal SU1:Yey will Caln'••• the Ava: .r_ for 

aay add1tiODal pr.c1pit.t1on .....reaea.t•• 

Tabulated .treaaflow, pr.cipit.t1on, .".por.t101l, aDd 11:OUDd­

vat.r qu811c,' data vill b. pr...Dt.d iD1tially 1ea the D.eXt aDIIual 

report to the _ ..cy. 110 .tr._flow, pr.cip1t.tioa, or ."apor.t1oD 

d.t. .r. pr....t.d in th1. report b.c.u.. co.put.tioa. by both the 

U.S. GeolOlical Survey aad the to. ADa.l.. CoUllty Flood Control 

Di.tr1ct for caleDclar y..r 1966 .r. DOt y.t proc••••d for publicat1oa.. 

MaDy ....1.. of C1:OuacI v.t.r haYe b... coll.cted aDd aaalyaed for 

chatc81 quality ill 1966-67 in the Eclvard. Air Foft..... ar.. aa.d 

additional • ..,1.. vill b. collect.d aDd aD.lyaed duriD. 1967 .ft.r 

aD ....cy-vid. n.twork of cha.1c.l-qual1ty ob••1:Y.tioa v.ll. 18 

..tabU.h.d. 
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About 190 ll'OUDCI-vat.r-1.....1 ....ur....t. vel'. _d. by the 

U.S. 01010peal Sun.,. 1D .pr1", 1967 1D aD utab11.had ••tvork of 

ob••l"Yat1oa .ella 1_ the AVIZ area. About 80 adcl1t10aa1 ....ur....t. 

wen ..... 1a .,ri_1 1967 by the C&lUoraia Dapartaaat of Wat.r ...ourt 

'l'h. data have baeD &Daly_. aDd the ruu1t. are ,rea.t.d 1. the 

fo11ovtDa ••etioa of th1a r.port. 
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· AlJALTSIS 0:1 GIOUlfD-WATD DATA 

A spr1D.1 1967 ".ter-le.el-contaur "I' baa baeD prep.red for the 

aain aquifer in the Ava: .re. (fip. 3 ad 4). W.ter-1..e1 ....ure­

..t. have alao beeD made 1D. ....ral vella which penetr.te OIlly the 

.hallow .--'perched vater body 1D. Antelope Vall.y (Bloyd. 1967, 

fil_ 10). Hov..er. no .tteapt ".. ud.e to conatruct • w.ter-1..el­

cOIltour "I' for the ...iperched water body. 

In the northem part of the As-cy area the l_era1 1DOveaent of 

lround "ater is toward tbe central part of the Koehn .UbUDit (fil_ 3)_ 

In the XoebD aubUDit a larae depre..lon 18 ceDtered 111. the north••t 

comer of T. 31 S., I.. 37 L aDd a ..-ller ODe 18 clIIltered 111. the 

northem part of T. 30 S •• I.. 38 I. There are also pu.pinl depre••ion. 

111. the Peerles.. Horth Muroc. aDd Chaff...ubUDita _ Ground vater in 

the Willow Sprinls subunit IlIDeral1,. .,.e. southeaatvard toward aft 

alluriated lap 111. the northeas t part of T. 9 H., It. 13 W. 
~ 

In the southern part of the AseDCY ar... the pattern of Iround­

vater movement is co.plex (fil_ 4). Historicall,.. lround-vater 

leDeraU,. _.ed toward Iolers Lake (fil_ 2) when the water either 

COIlt1D.ued to flow northward iDto the Borth Muroc subunit or di.char.ed 

lato the atmosphere by evapotranspiration. 
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Ia the Lalac..t.r aubu1t t th. l.raeat aubu1t ill th. Ava: .r.., 

Both of th... eI.pnaatoaa, GIS. caDt.reel ill Tpa. 7 aDd. 8 B. t a. 13 " • 

• Ilcl the other c..t.reel ill T. 7 B., a. 10 ". t .r. ill .r... of l.r.... 

• cal. p..,iIl. for 1n1••t" ••r1cultur.. Th.r. 1a another aall.r 

pu.p1a. dapreaa1GB ill T. 9 B •• L 10 V. The broecl .rouacl-v.t.r 1IOUBt 

or1ntecl aorth-aouth ill the c..t.r of th. Lalac..t.r aulnm1t 1ael1cate. 

th.t the b1ator1ca1 ......t of .roUDCl vatar frOll _at to ..at h.a 

1IGW b.au c0llp1.te1,. alt.r... 

III the Butt.. ad P••r1.r&d "b..1ta arowad v.t.r ••eral1,. .,... 
~ 

taw.d the IlOrth....t. GroUDCl v.t.r baa prob.b1,. alva,.a .,.ecl ill th1. 

d1r.ct1oll. 

III th. B.ea.ach aubull1t .rOUlld vat.r •••rall,. .,..,.. tow.rd • 

.p..,1111 d.pr.aa1GB ill the ...t.m p.rt of the aubua1t. 

Ia the " ..t _te1op. aubull1t .rouael-w.ter .,....aut 18 ....ral1,. 

tow.rel the aouth or tow.rd tha pa.,1Ba dapr..a1GB ill the vaat.m p.rt 

of the aubua1t. 
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P1aur•• 5 aacl 6 .how contouR of elepth to arounel vat.r mel averase 

aanual vat.r-level eI.clln. for .prinl 1967 1D the main aqulf.r. Thue 

coatour. ar. for arounel vat.r In the ..In aqulf.r &Del not for ,rounel 

vat.r In the .hallow .ea1p.rch.eI vater boely. 

Wat.r-l...l eI.cllnes v.r. ca.puted by .ubtract1D, the .pr1D, 1967 

vater-l~..t ....ure.ent froa the ~.t recent blah-historlcal vat.r­

1.".1 ...ur....t In the ._ weU. Th. total eI.clln. or ria. tn vater 

1.....1 va thea ellviel.eI by the nuab.r of y..r. b.t:veea the cwo ....ure­

...at. to ,.t _ .,.ra,e aanual vat.r-l..el cI.cl1D. f1aure. Henc.forth, 

actual y.ar1y elecl1De f1lQre••houlel b ...al1abl. for all tad_ veU•• 

In the north.rn part of the AVB area elepth to grOUDcl vater 

r_c- frOll 1 .... thaD SO f ••t 1D T. 30 S •• R. 38 E. to IlOr. thaD 

500 feet In the center of the P••rl... IlUb1lDlt anel 1D the west.rn 

par~ of the Californla Clty .ubunlt (flg. 5). 

In the central part of the P.erl....ubunlt the vater level 1. 

eI.clln1Da at a rate great.r than 30 f.et per year whll. In the central 

part of the Koehn .ubunlt the vat.r level 1. cI.c11n1Da at a rate of 

fro. 2.5 f ••t p.r y.ar to IlOr. thaD 10 feet p.r year. In part. of the 

tforth Maroc aDel Chaff•••ubunlt. vat.r-l.vel c1eclln. ls between 

Z.5 anel S f.et per year. E1sevher. 1D the north.rn part of the AVElt 

area, grounel-vater 1.....18 ar. eI.cl1D1Dg at a rat. 1••• thaD 2.5 f.et 

"r year. 

13 


PWS-0125-0013

http:north.rn
http:north.rn
http:ellviel.eI


ID web of the lIOUCh.ra part of the AVU, aru vat.r 1...1. are 

d.cl1a1D1 at a rat. ,rut.r thaD S fa.t p.r ,ur (f1l. 6). In almo.t 

.v.ry ca••, aa:x1... vatar-l..al decln. is occurrin. ia ara.. wh.ra 

pullp1al d.pr...iOllS alread, ai.t. Therefore, 8iatiDa puapill. 

depr...iou vUl cODtn_ to apallCl. 

Ara.. wher. ..pth to lrouad vat.r i. areat.r thaD 300 f ••t aDd 

wher. th. vat.r table 18 al.o ••cliaial at a rat. ar.at.r thaD 5 feet 

per ,ur ar. shaded 111 fiaur.. S aD" 6. If t~ tread coat1aue., aDd 

acODOIIic pv.wp1DI lillit. ar. r.ached, part. of the Ava: area viii ha•• 

to be .upp11ed with .v.ppl-.atal vat.r. Al.o, b.cav.a. I.oph,.lcal 

data aD. leololic veil lOS. .ua••t .hallow bedrock 111 part. of the 

.bade.. are.. 111 T. 7 If., Jl. 10 v., ADd 111 T. 8 If., Jl. 14 V., th.r. _, 

b. onl, li.Ite. vat.r a.ailabl. 111 th••• area.. To ke.p AVEl appri... 

of the vat.r-l•••l coad1t1on. ill the•••had.d ar... , ..., addit10ul 

vat.r-l..el ....v.re.ent. v1ll b. .... in th... ar... in vlnt.r 1967-68 

14 
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PIOPosm DIGITAL-CDtPUTBI. PIOGIAK 

With iDcra..ed po,ulatioa ia the area, AVEl vill ,robably have 

iacre..ially complez hydroloaic probl... to solve. Therefore, plaDS 

have be.. .-de to computeri.e the ba.ic vater data aaaly.i. prolr.. 

to ..able the Ceololical Survey to .u"ly AVEl vith a more flexible 

aDd ,roductive .aa1ysi. ,rolr... A .u..ary of tbe pro,o.ed digital 

cOllPuter proar_ follova. 

aecause ia,ut data to a computer .ust be .up,lied iD a form wbich 

the computer CaD use, • Irid or DOdal network h.. be.. eatablisbed 

(fil.. 3A ad 4A). The .paciDa of the iDitul lrid network aDd lia. 

i. 3' loalitude aad 3' l.titude. However, the Irid is d.ailDed .0 it 

caD be espadad ia the future by at l ...t 6' latitude ad lo_ieud. 

oa all .ide. vithout cbaaiDl aay origiaal aoda! point nu.bera. 
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Pol' .ach nodal point th.n 18 • nodal ar.a. vhich 18 the "area 

of Wlu_c." of the DOdal point. Thua. a data value ilUlert.d into 

the cGllput.r for 00. noclal point would actually apply to the vbol. 

nodal ar.a rather th_ to juet the nodal point. Ideall,. for .ach 

nodal point then vould b. a ...talled index vell ad the "ar.a of 

influeace" for the index vall aad nodal point would b. a r.ctasle. 

" latitude ~,' loaaitud.. "''''1'. ill .GIIe plac•• a index _11 

had. to be ...:1pad to .,re thaa on. nodal point ad in other plac•• 

a nodal poillt had to be eU-iDeted. f1:Oll conaid.eratioo becaue. there 

vaa no neadty adex vall. Ther.fore. nodal ar... VIll'J' con.id.rably_ 

Dudnl the put ,.ar a ..twork of ada v.ll. vaa ••tabl18had. 

ad. .ach of th... vall. vu ...iped to .pacific nodal point.. SOIM 

of the c1:iteda ua.d in ••1.ctinS inda vella vere wh.ther 01' not: 

1. A. leololic 101 v.. available for the v.ll. 

2. The p.rforated int.rval of tile v.ll c..illl va. ltnown. 

3. 'l'he .ell 1& UIluead (1a&kinl it po••1ble to let "1'....ainlful 

.ater-lnel ._ure.eat. _1'. conven1_tly). 

4. 'l'he well vaa ....ur.bl•• 

Welle ....ur.d .. part of the Pl'Opo." dilital COIIputar pl'Olr_ are 

.bova in fiCUn. 3 ad 4. 

16 
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lDput data to the co.puter will iDclude lndes-vell data such as 

locatlOD of vell 117 latitude ad lonlitude. vater-level _ ..ur..-nu 

tD the vell. aDd land-surface altituda at the wall aice. Eat1aates 

of coefflclents of stora,e aDd tr~slbility. ,round-vater pumpage. 

recur,e. ad other ,row:ad-vatar tDflow aDd. outflow par.eters Call 

alao be input data. GaolOlic aDd. hydrololic boundary cODditiolUl of 

tba IroUD~ater reservolr tD the AVIK ar.. would also be input data. 

A typlcal boundary condltlon would be a fault vhlch acta aa a barrler 

to ,roUDd...,ater ......t. The boundarla of the subunits In the AVElt 

aru have alreacly be_ defln_ (lloyd. 1967). 

Output data vlll iDcl""e the altltude of the vater level. the 

&IUlual cha,e 1D the altitude of the vater level, ad the depth to 

vater below land-surface atta 1D uch inda vell. Other output data 

CaD be ..t1aataa of the race of accretion to ground-water stor..e or 

coeffici_ts of stora,e ad trau..t.slbillty. 

The output data from the ca.puterized data analy.l. program vl11 

provide data that vill be useful if a hydrologlc model of the Lancaster 

subunlt 1& 8'leutually couatruct_. The couatructlon of the _del of 

the Lancaster subunit rill requlre a acre cOliplex dlgltal C01aputer 

pro,r.. ad rill be described 1D a later report. 

17 
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WOH PLANS POll 1967-68 

Stre_flow, precipitation. aDd ev.poration d.ta vill contiDue 

to be collected by the U.S. C.olOlic.l Survey. However, DO flood­

freqUIIDCJ aD.ly.ia rill be po••ible for .bout flve y••rs. 

A network of chemic.l-quality ob.erv.tion vella vill b. 

eatabli.hed aDd IroUDd-v.ter quallty .-,1•• wl1l be collected aDd 

aDaly.ed durinl .uamer 1967. 

Cround-vater level ....urement. will be made in the e.tabli.hed 

network of ob.erv.tion well.. Al.o, aD inteuive around-vater level 

.uuriDl prolr_ rill be conducted in th.t p.rt of the AVEIt .rea 

where depth to Iround v.ter i. Ireater than 300 feet .nd where tbe 

w.ter t.ble i. decl1Dinl .t • r.te Ireater thaD S feet per y••r 

(flla. S 8Ild 6). 

Inaof.r .. cGaputer f.cilitie. aDd fund. .re .v.il.ble, • d1aita: 

comput.r prolr.. vill be 1mpleaented. 

18 
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