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!he 8&Dta TMI ltlYer enter• the Lcapoo Plaia at ita aoutheaat oorDer 

tJaroup the .. arron• at the dcnlllltrfa eD4 ot a ouyon reaoh whioh 11 

oarYed in tbe oouoliclated rooka ot the Sa.Dta ~ta Billa. !hie oaayoa 1a 

here teraecl the •Santa llta Cu.Jon•. Westward troa the krroa. the riwr 

traftraea the plain in a relati ••17 broad trenoh DO .ore thaD 1.6 teet cleep, 

L'l4 eatera the ooeu ~~ear Burt. In reoent clJ7 years. thil 1tre• 

ordi•l'ily hu tlawcl pereDDially in relat1Yely ahort reaohea at the UP-
~ 

atr .... ADd clowut ..... eD41 ot the Lolllpoo PlaiAJ in the mob throu&h the 

central part ot the a61118 it o~D17 hal been 1nteraitteat. tributarlea 

to the SUrta Tile& 1t1 wr eater the Lcapoo Plain at the heada ot allunal 

tau ~oh tom tU -.rpal parte ot the plaiD. 1.11 .. theH •tre- haw 

clraiaap area• ot oDlJ a tn aquare Jlile1 ad are iatermi ttent w1 tbiD the 

area ot the plain. !ho1e tr• the DOI"th draia a terr.me Ullder1&1A 'bJ 

\IDOOnloliclatecl allunal o4epoaitiJ thole Ina the aoutb clraia the oouoli• 

elated roob or the toothill1. UpoD etel'inc the ~o Plaia all theae 

ltreaa 1018 a portion ot their fiow by intil tratiOD blto the \lllOODIOliclatecl 

clepoatta. 
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· P\arpose ud scope ot the re~;»ort 

!hiS report presentl ceologio &Dd bJdrolosto data beariDg OD the 

volu.e of water•beariDg depo•l ta beDKth the L011p0o PlaiD. the proportl~ oa 

ot those deposl ta that 11 •ea1oall7 una wrecl 'b7 •tural dlaoharp aDd· 

by puaplq trom wll•• aDd, aooord1Dgl7• the extent to whioh the depo1i t1 

oan be utllilecl tor storiq flood water of the Suta TMI RiTer. AI the 

data/ on whloh the report 11 ba•ecl/ are larpl7 qualt tati'h• the ooD• 

olualone deteraiDed are al1o larpl)' qualltattTe. 

Aolmowle4peDt• 

!he ballo data have been cathered bJ the Geolopoal 8uJ'w1 iD 

cooperation with the UDitecl ltatee Enpneer Office and with the Co1Uit7 

of Smta Barbara iD a oount)'-wide lBYentoey of water resouroea. The 

work ia UDder the direction of A. M. Piper, Senior Oeolocl•t in oharp 

\; P."OUDjl 1: r 1~~-ln the Paoltio ooaat area. - bu 

~:U,. 'ri- ' 1- -.oript ill lta ,...louo otapo, 

Geoloclo •pping •• begun b,y G. r. Brown aDd ooapletecl by the wrl ter. 

!he writer 11 iDdebted to A. K. Piper ud to G. A. La looque, Jr •• tor 
~ _/ olaritlcatlo~ t~ough dliOUIIlo~ of the hfdrolocto relatloDahipl 

ezpreaaecl. !he nport hal bea laprcmtd a• a result ot orl tlol• b7 

O. B. Meinzer, Geolocilt in oharce of the DlY11loa of GI'OUDd later of 

the Geological 8\arfty • and b)' L. L Weuel. 
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Character. extent. ud water-bearing propertiel ot 

the unooa.olidate4 depo1~t1 

G8fteral teatu~• 

With re1pect to •ter-bear1q propertie1 the pologic forw.tiODI 

of the Lompoc PlaiD and it• Ticillity mq be clirt4e4 into ccuolidated 

rocka which are e11entiall7 lmpei'Mable and UDOonloliclated depo1it1 ill 

whioh certain coar•e•cra1aed •aber• are 110deratel7 to hipl7 peNKble. 

The coftiOliclated rocb include 1iliceou1 alld cliatollacew• •hal•• 

wderlie the UDOOD8olic1ated clepo1it1 of the Lollpoc Plain. Uld crop out 

ia the Puri1ia !1111•• the &uta lita Bill•• aDd the footbllll of the 

IUlta YM1 MDp. !hq lie at thallow depth beneath the IW'taoe ot the 

Burtoa lleea and the DOrthel'll part ot the Lalllpoc Terrace. Oil plate 1. 

thee• tol"Mtioae are croupecl tosetber as tertiary rocka. umiridecl. Aa 

they are fiDe-cralMd a4 fll'll17 couollclated. tb8y are e1Mntiall7 

iapeJ"Mablea probabl7 the7 Blither 7ield wa.ter to the oTerl)'iq ua• 

colleoliclatecl clepo1it1 110r take up •ter troa th• in •terial ~1-.. 
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The UDOonaolidatecl ciepoaita are here diT1ded into eis tor-.tiou. 

ot whioh tour contain exteuive •ter-~ etRta. ID o7lder ot 

inoNaains ap theae tov tonatS.ou an rlwr-ohaDDel clepoeit•• JOUIIPI' 

alluriua. older alluriua. alld the eo-eallecl •eanap. Alllll• ot looal 

petroleua polociata. ID pDeRl• the eztnatw •ter-beariJIC etnta la 

theae tov toratlou oan be croupeci into tbne ao••• wblola an cl•i&

u.teci in thia report aa the aiJb eeoolldar'J• aDil ehalln •ter-lteariJIC 

zo••• !he other two unooneoliclated tonaatiou an terrue depoel te Ulll 

eolia depoaita which looallJ 00110eal the •ter-beariq toratl_. la 

whole or in part. but whioh ce•rall.J are aboYe the aaa. of ntvatloa 

aDd are not lmown to be tappecl tor •ter nppliee. !be7 .,.. an dle• 

cueeecl fUrther in thle :!"oport. 

Plata 1 shon the areal dletii.butlOD ot the uaoouolldaW tor-

•tiou u4 of the Ullditterentlatecl oouollclatecl tomatlou la _. 

adjacent tc the LOIIpOC Plain. Pla~a 2 an4 ' ahn the lDterncl 

Plate 2. • LOililtiid!Dai eed!OD of t& L1111p00 MaG: 
Plate 3. - Traaaveree eeotioaa ot the Lompoo Plaia. 

relatioaahipa ot the geologia tonaatlou aDil the •ter•bevlD& ao•• to 

one another and to the illlpenuable oonsoliclatecl rooka beneath the plaW 

alao their aubsurtaoe oharaoterl,atlce aa tar ae tnon. !be toratlOM 

Uld IOII8a are described in ci etall beyoDil. 

.. 
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!he 11. Yer-ohamwl clepoai ta UDder lie alll tora the tloocl ohaDDel ot 

tbe amta tae1 Rlnr. lft.th the rtftr tbq traYerae tthe Loltpoo PlaiD 1D 

a wiD4inC bud. raJ~~iDC troa about 300 teet to about 2. 500 teet wide. 

whioh exteada tram w1 thia the s.Dta Jl1 ta CU;yoa aDil tbe larron to a 

potat about lt 1111•• troa the ••· !here theJ •rce w1 th the tidal 

clepoai t1 of the ri Yer eltu&rJ. !he ri ftr•ohalaHl clepoai ta till a ahallow 

ohumel iaoiaecl ia the x.o.poo Plaia ad their aw-taoe rmpa troa about 

the leYel ot the plain at the ooean to aa .aoh aa 45 fMt below the 

PlaiD at the krrowa. !he depoe! ts ooour only wl thiD the obamlel aftCl do 

DOt pall beaeath the Laapoo PlaiD. Their thiokD.eaa ranges troa a 

feather edp to u e1tiu.tecl IIU1aua in the order ot 30 teet. 

Aa interred troa their aurtaoe teaturea • the1e clepoal t1 ooaalat 

priar117 ot lenaea ot croaa-bedcled ooarae IUd &Dd gra-.el. The •terlal 

11 aoMw1aat ooaraer in the Su.ta B1 ta C&JI¥oD &ll!ll the ea1tern part ot 

tbe 1.-poo Plain. where it 11 almoat all cranl. Bear the ocean the 

aaterial 11 MlDlJ aUld. Thus. the rlYer-oh•nnel clepo1ita cloubtleaa 

tr&Diait water freely. Within the area of the Loapoo Plaia they are 110t 

tapl*l bT bon uaecl wlla. leftrthele11• ~ooa1titute the llOat ex• 

teulft llzlcle .. ber ot the 1o-oal.l8Cl ahallow water-bearinc 1orae. whlob 

ia cletiDecl ad cleaorlbed beyold. 
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tcnmpr allu't'i'UII 

The J'OUDPI" allunua UDilerltea aad toraa the aurtaoe ot the ~· 

Plailb whioh ooapriaee the exteDa1 ft oatral lnel skill a1111 aai'Ci.-1. 

a11UY1~ taDa. !be to~tloD alao uaderllee oertalD lowdepoaitloaal 

terraoee that are ooatt.maou with the LoJipoo Plailb but utn4 bqoDd it 

ae •rrow toDpea aloq the SaDt• tua liTer &114 triht&rJ et ....... 

the ;youqer allUYl• oooupiee aDd partl;y tille· a qetea of ftll.,• 

preYiouel;y eroded 1D the uaderlJiDI olcler allUYi•• Cuoeap aaDd, allll 

W¥11 Yiclecl rertia17 rooka. CertaiD ezieti~~& oaJ1110D8 - laDta B1 ta cu,oa, 

Sen lllpeli to ~D. Loapoo C..,OD• aDCl others • an Ylalble upper 

portiou ot thia toraer w.llq qat.. fhe tom&ioD oouiata ot thrM 

••ber~ a lanr •eber ot IJ"&Yel, a aidclle -ber of toup ol~ooae 
~aDd ailt. and u upper .-ber ot olq, ailt, ud aalld with a t• 

.all bodlea of pebble CJ"&ftl. It ia thiobat. about 200 teet. below 

the oentral ud ·l!Orthel'll parta ot the t.o.poo Plain (pl. 2) J to the 

110rth aDd aouth it lapa upoD Uld abuta ap.iut the hllla aDil terraoea 

oompoaect of older tonatiODa. loncuea of the toratioar:: ezteDil en.ral 

ld.lea eastward trom the plaiD. iato ad poeaibl;y throup the IUlta lit& . 

CaJl70DJ . alao DOrthward aDd aouth•nl 1Dto the o~Da ot trilNtar:J 

etreeae. 
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Thia •in •ter-beariq zone. eaaentially the lowr __ ber ot the 

younger allunta. oocupiea the lowr part ot the f'onaer nlley ill 11b1ob 

the ;younser alluri-. was deposited. Plate 4 show the ezteat aDd 

Mate 4: - llap or the LaaPic Pialll iJiOWliii tentative oon&ura OD 

the top &Del bue of the Min ad aeocmda17 wter•bearis aonea. 

thiokneaa ot tbe aone beneath the Lompoo Plaim. It ezteDda upatre.. tor 

teYeral aile a through the krroq aDil into the Smta B1 ta C:U,on. 

Lateral toncu•• aay extencl iDto, the tol'alr tributary nllqa beDMth 

the eouth edge ot the Loapoc Plaill• but the exiatenoe ot noh toapea 

ia ~t clearl;y d•onatrated b;y records ot wlla DCnr a~labJe. 1'M 

thiokn••• ot the 10118 r&Dgel from a feather edp to at 1-.t 120 r .. t 
• 

(pl.4). altbo~lb the createat thiokneaa .in the eztr ...... tern part of 
J 

the area ia 110t knoWil aDd lltiJ ezceed 120 teet. Aa oc111pU'tecl troa the 

contour liMe on plate I~ th~ Tolwae of ~Min •ter-bearlq lOili 

11 1pprox!utel;y ~5.000 acre-teet. 
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The llliddle llltUer ot the yoUDger alluvia ia a wdge-abaped ~ 

inteneDlq between the lower aDd upper sabers beneath the central 

and watem parte ot the Loapoc Plain. Like the lower member. it ia 

kDowll only troa well recorda. These abow .that the aeaber ia cc:~~poaed 

larply of tough clay and •udr cl~ or ailt., which occur in extenlift 

lenses from 10 teet to about 60 feet thick. (See pl1. 2 alld 3.) The 

record ot wll 7/35-•25Pl. one ezception. abon aud alld poaYel throup 

moat of the up~r part of the younger alluYba. BowYer. because thia 

wll was drllW bJ the rotaey Mthocl ita ucaaloua record ttay aot 

iDdtcate the true uture ot the •tertala peMtrated.. The lenaee of 

clay ud etlt are thlcbet beneath the central aDd wetern parts ot 

the Leap()(! Plain u4 fona an ••••ntially coDtinuoue blaDket ae much ae 

100 teet tbiok at ~lao••• Wbioh reate on aad almoet entirely covere the 

lowr lr&ftl llftber. More apecittoally., t~• bl&Dket le interred to 

be eaaentlally oontiDuoue beneath the northem two-thirds of the Lorapoo 

Plain troa the ooean eaatard to about the line betwen sec.,. 26. and 27• 

'l.1 1. • 1.34 w. • that ia. owr nearly the full extent ot the lower 

m•ber. 'lhe approdaate outliu of the blanket ia shown on plate 1 b)' 

a dalhed liM. whloh -rb a 10M of tranlitton rather than a sharp 

boUDdaey. BqoDd thia boUDdaey. the yoUDger allUY~\D is represented. 

ohten7 b7 the upper -ber. 

lilt t~ta water Yer,y alowl~ UDder bJdraulic gradient• 

ot ordillary apt tucle, UMl o011pact tou~h clay tranBIIi ta essentially no 

water. !beretore, the ftne-,raiDed materials that compose the niid.d-re-·--· ·~ 

aeaber ot the youager alluviua are eeaeDttally non-water-bearing. T.h-.y 

do uot yield •ter to wlla aDd intercept •ter mon~ag dOWDWard troa the 

land eurtaoe. IDatead, below 1101t ot the Loapoo PlaiD the extenat w 
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c.nasa ot tM 1 ... ea of pe..-ble •terld Ia 1M uwer 50 • 60 
. . 

teet of tM o•tral pan of t1ae upper ..-.r ~ro'babl7 an ooaeoW witll 

euh otller ~~ wltla tbe rlwr-oJI•DMl 4.,.lta. 11ltlli:M rlwr-oJINmel . . . . 

~alta 1:M7 -appear to ooata~ a CM mOD . pooaDil--.ter lN»q. ~ •tvtall 

to 111doll th11 water __. 11 oa •• :a an ben oouidencl to ooanltate a 

alJI&l• •ter.-..n.c .... 4e•ipate4 aa tM .a.llow ..... 

Ia ooatialV Mil ••r-Jlelttq ..,..ltT tlaU aJaaUow ater-'-riac 

ao• 11 ... Sde417 iDterlor to tM Mia •1Jer-Narlq 10M (JP• 8 t.al9) 

ail t1ae 10001111&17 so.~ be 4elor1W (p. 13). !be oM-\ 4epoa1tl tllat 

fora a pan of _. allallcnr IOM an DOt kppel _. b01Ia uae4 •111• laat ~ 

ad~ ,.n1 of tM 10M .._. tbe LNIIOO Plaia an -.,.. b7 a19 wlla 

tor .all ._nlo allll 1took _,11e1. .._ ... after about 20 ,.arl ot 

lllteulw ~edtanl 4.nlo.-at oa tM t.too Plala DO ll'rlptloa •111 

tap tM lllal~• 1 ... it 11 llltern4 illlat tlal1 ._ 11 l•o&JUl•. ot pel4bc 

npp11•• .....-- tor lrl'lptioa. 

!be ftl,.. of at llla11• -*•~lleaftlll ao• •1 110t onpaW. llat 1a 

ens.-.tect w .. lte _!a t11e ol'der ~~ 81.500 aon•fMt. a1 tM sOM appaNDtl7 

Ullerllee 118U"l7 all 16•300 aon1 of the ~ Plaia. u4 11 uiUMCl to 

1te 5 ten Wot oa tbl aYenp. 
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Older &l.luvi\a 

!be older allunua ia a boq ot aaad aDd gravel whioh oropa out in 

certain terraoee aDd toothille borclerinc the LOapoo Plain aDd whioh 1• 

aa aaoh aa ;oo teet thick. In 1101t of theee outcrop• the atra ta of the 

older alluvlua tJip toftrd the plainJ eeY.ral lobea ot the toru.tion 

exteDd beneath the younger ... llunua whioh fora• the plain. (See pla. 2. 

1'he older alluvit.~ ia tapped by a JIOclerate llllllber ot well•• nearly 

&11 where it ia overlain by the younger allUTiua. !here. aa ahowD by 

reoorda ot •lla (pla. 2,3), the older allunua oouiata larpl7 ot 

aaDii ud olay, or clayey aud, but aleo containa beda ot grawl. !heae 

beda are believed to c.1utitute a basal gravel aaber. ID general. tM 

older allunta ia unooneolidated. but ita preclollinaDt tiu-gralDecl becla 

contain auttioieat cl&J aDd silt that their pore apace• are ..all aDd do 

DOt yield •ter readily to wella. On the other haDd. the basal gravel 

a.ber ia •latiwly coaree•grai118Cl aDd yield• larp quantities ot water 

to aa.e irrigation wella. thia .-.ber ia leas pe~able. thinner. and 

lese continuous than the Min water•bearlnc zone ot the younpr allurtua. 

but DeTertheleaa ia the prinolpal source ot ater in tM eaatei'IIJIOat 

aDd south-central part• ot the Loapoo Plain. llhere the miD lODe i• abaent. 

the baaal gravel Jlember ot the older alluvi~ jult deaoribed, 11 

therefore designated aa the eeooDdarywater-bearing aone. Ita extent 

and thickness are shown on plate 4a ita volume ia computed aa about 

105.000 aore-teet. 
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1M • 1111.4 Canap. -~of 100&1 petrol~ pol~.U l1 ._ 

llua1 foraid.oa ot t1ae ..,....lldate4 ..,.1ltl• a4 llee. • tM ooa

IOll•t.t tertial7 roob. lld.l fcmatloa 11 cto-tMBt~ of IUd. ftDI . . . . . . . . . . .. . . . 

to oo&rle la 1lH of pUll. 1Mt looallr it eoatll• .. , ..... ,..1 ... 

~l»t.~ 1~1"1• •1~ fl'*pi~I• · aa4 1~ IJ'&Wl~ •-1 "-' eoatala 

-.eu fo1dl •111. a. foratloa oropa -' la ~ footllaU1 . . . . 

anu ad. ud.erlle1 ,.n. ot tM Lowcoo P1ab. •--• 1M plda. lt 

lle1 ~~ •-•* tM older allm• at ... plaee11 -.eatla till . . 

,.._.r allWf'lla at otllllr plaoe1e 

&t , .. 1..t ....,.... tile eu.p IUIII 11 1• I ·t oouollda'-4. 

.. , &I -~--.... 1a ..U1 --- tM L QM Jll&Sa ll leoae alii 

......... 1d.tla ..... .. tar .. ._ lt doel .. , . 11•14 ..... 41~ 

to .a.ns.a • .., wu. ..n ot wldu are ow ate4 .._ at -.. top ot . . 

1:1la tor.att-. l&ao-..r. -. tomatloa 11 111 4li'Ht OOIIUot 1d t1a laotll . . 

tile -sa Ulll 1....,8'7 ~ ._1 of iM owr~ all..t.al 

4epo11t1 ad iM -~r til&~ lt ooddaa ~ Jaelp to .nem •• 4l"aft 

tJo. ••• Oftl"~ ·-.. 

• 
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As computed trom their tora. ahown in larse part on plate 4- all 

the unconsolidated deposita beneath the Lompoc Plain aDd abOYe the 

Careaga aaDd - in other worda. the 1111.teriala geurally penetrated bJ 

welle - have an aggregate •olume ot about 2.051.000 acre-teet. the 

-.in and aeooDClary water•bearint zones. which aupply nearly all the 

water derived from wella on the plain topther have a ftl\lle of about 

530.000acre-teet. or about 26 percent of the total volume of the 

unconsolidated depositsJ all three water-bearing zones con1idered in 

this reP.ort. including the shallow zone, have about 30 percent ot 

15 

the total. In other l10rda. the material which trunita water readil7• 

and therefore which may receive aDd atore aurtaoe water. oonatitute 

DO• more than about 30 percent ot the unconaolidated depoaits beu.ath 

the Lompoc Plain. 
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• 
Ettecti v~neaa ot the 1 ewral water-bearins a one a in 

detaining flood run-ott ot the santa Tnea R1 nr 

A• hal been illdioated. the ooaree•graiiiH a.U.ra ot t)le deposita 

beM&th the Laapoo Plain. which ti'&DIIDit water readily. aDd wblch IIUI• 

tain •arly all the water wella drillecl on the plaiD. cc.priae three 

water-beariac aonea. Ill order ot relati Te product! ftll811 ot •ter to 

wellal tlwae aones area (1) a .Un 11&ter-bearing fOIUh which ca.priaea 

the lower Maber Of the JOUDPr alluriua 8DCl adjoiniD& leue1 Of £r&ftl 

at the base of the upper aeaber • ( 2) a aecoDdary acme. which 11 the 

baaal gravel member ot the older allunua. &D4 (') a ahallow aone which 

compri1e1 the river-channel depoaita aDd lenaea ot per..eable .. terial 

in the uppel'llOit member ot the yoUDger allu'ri\111. 

UDder natural colldi tiona the water in these three aoaea ia in 

conatant motto~ throucb the aonea to natural outlete &Dd to point• ot 

artificial diacbarce at wella. !he water 10 discharged from the &onea 

i1 repleDiahed in part trqm the Santa Taea River. in part from tributary 

atreaaa thet enter the Lompoc Plain. in part trcm rainfall on the plain. 

aDd probably in part from certain undercrouncl aourcea. Tbua all three 

aoua contain water derived in couiderable part tram the •treau. 
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It baa been aucgeeted that the oapaci ty ot these three &OM I to 

hold •ter be utilized to leaaen flood diaobarge i11 the lower Smta 

Y!lez River. To aooamplieh thia purpoee it ia obYioualy uoeai&I"J tha~ 

duriug the period ot tlood dischar,e there exist in one or sore ot the 

son••• below the profile ot the riYer, UDWatered peraeable -terial in 
/ . 

a .olume euttioient to atore the flood water deaired to be deta1Ded. 

Also, that the water ao stored be diacharced before the next flood. 

These ceneral requirements hold whether or DOt the rate &1111 duration 

ot the flood run-ott at the Barron ia replated by tlood-oontrol 

works upatreaa. 1'he extent to which the wt.thdra•l ot ·water traa nlla 

UDRtera pel"'l8able materiala prior to flood run-ott depeDda on t~e aode 

ot occurrence of water in the aeYeral water-beariq aonea aDd on the 

manner ot their repleniabment. r.beae hrdrolo&ic teaturea are dia• 

cueeed in the enauing para&ra,U. 

• 
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OoournDOe ot •ter. -With reapeot to the o.: 1urrence ot groullll 

•ter. the •1D water-bearing 1one •Y be considered in three ctiatinct 

parte a ( 1) a principal ••P.nt in which the sone ia overlaiD bJ' a 

continuous bl&Db~ ot iapel"'leable ll&teriala aDd 11hich e:tend~ beneath 

Marl7 tM tull lencth ot ~he Loapoc Plain ( aee pla. 1. 4h (2) a 

aeoollllu7 •put or toDpe that ezteDcla aoutheaatward throup the 

Barron into the S.nta B1 ta CUJODJ and ( 3) ae-veral aubaidiaey ~onguea 

or lobes that are interred to extend toward San llipelito. San Pascual. 

Rocteo. aDd Lcapoc CUJJOu alons the aouth u.rgin ot the &one. 

Ill the principal ••pent •ter ia ettectivel)- contined bJ the cla7 

and ail t ot the O't'8rl7!DI middle .-ber ot the younger allurlua. In tbe 

eaatern part ot the plain the water ot thia aepent riaea in nlla to 

w1 thin " to l.o teet ot the laud aurtace. or about 80 teet above the 

botto. or the continillg IUIIlberJ in the astern part. •• in wll 7/35-

18.Jl. to within 2 to 5 teet ot the land surface or about 120 teet 

aboft the bottoa or the coDtining IKIIIlber.. · (See pl1 • 2. 3.) 
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OoournDOe ot •ter. -With reapeot to the o.: 1urrence ot groullll 

•ter. the •1D water-bearing 1one •Y be considered in three ctiatinct 

parte a ( 1) a principal ••P.nt in which the sone ia overlaiD bJ' a 

continuous bl&Db~ ot iapel"'leable ll&teriala aDd 11hich e:tend~ beneath 

Marl7 tM tull lencth ot ~he Loapoc Plain ( aee pla. 1. 4h (2) a 

aeoollllu7 •put or toDpe that ezteDcla aoutheaatward throup the 

Barron into the S.nta B1 ta CUJODJ and ( 3) ae-veral aubaidiaey ~onguea 

or lobes that are interred to extend toward San llipelito. San Pascual. 

Rocteo. aDd Lcapoc CUJJOu alons the aouth u.rgin ot the &one. 

Ill the principal ••pent •ter ia ettectivel)- contined bJ the cla7 

and ail t ot the O't'8rl7!DI middle .-ber ot the younger allurlua. In tbe 

eaatern part ot the plain the water ot thia aepent riaea in nlla to 

w1 thin " to l.o teet ot the laud aurtace. or about 80 teet above the 

botto. or the continillg IUIIlberJ in the astern part. •• in wll 7/35-
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Ill 111081: parte of the eepellt that . ezteDile •• a toDpe iDto the 

Santa as.ta C&7on. water 1• unoollfiud. Bzoept •• 111041tied b;r clntt 

trca wll•• thit head ot water in thie ••sa•Dt of the -.ill aou tend~ 

to adjuet 1t1elt to the etap of the Saata YMa tiTer oloe~ at bud. 

Looall;y-. howwr. theater 1• ooDti.necl baeath nlat1Tel7 illpe....Ule 

We 1D the terraoe depoe1 t1 aloq the r1nr ohennel wi tJdD the I&Dta 

Rita C~cm. 

19 

In tba d11oont1auoue lobee 1Dternd to aiat aloq the south .arcta 

ot the -1n water-beari.Dc aone. sJ"OUIId water 1• probabl7 oollf1Ded •• 1a 

tha principal eepentJ but iD the aov.'thwaN uteu1oDI ot the•• lobe•• 

ot the reapeot1n t.DI;eral ttent 1tn ... 

Beplwrd.IIIMDt of tbe lOMe • !he ~D water-bear1q &OM aota ••· 

eent1all;y u a oolldu1t throup whloh waer moTe•• p11erallJ ••twaN 
aooorcl1:a& to the Jlldraullo cradiat. &lid 1• diaoharpcl thl'oup -.tu~ 

au-...t•1ne outlet• ott the .:Nth of the SaDta .TDea 11nr. al•o artul

olallJ throup wlla. Water •o trua•1 tted through the &oDe 1• 

bel1wd to be replaoed from three prlDolpal •oune•a (1) from the lallta 

T11e1 BiTer Uld the ehallcnr water-bearlq &iDe• by peroolat1oD dowa..rd 

through &lid troa the rl•er-obalmel depoel te iD the Sa ta R1 ta CU,OD 

aDd at the extNM eoutheaetern elld ot the Lolllpoo PlalDJ (2) trc. 

trlbutar,y •treama. b ;y percolation throuch and trom pe~able depo•tt1 

at the aouth1 ot the eneral OtiiQ'One alone the south 111&1'C1D ot the 

Lompoo PlaiD. and ( 3) from oont1cuou• parte of the older allunua Uld 

ot the Canaga B&Dd by tr&Diter ot • ter Wider proUDd. 

UNPURII~I-n:n D~l'nrm~ 
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!here are two lines ot evidence that repleniShment trom the SaDta 

Yua River can take place oD17 in the eaetei'DIIlOst part ot the area. 

These lines of eTidence are _buecl on the p~aical character ot the un• 

consolidated materials and on the heads ~~ the several ~.ter bodies. 

'l'he blanket ot imperMAble •terial that onrliee ancl continee the 

water in the principal segment ot the aain water-be~ring aone eeeentially 

prevent• vertical dowaward percolation ot water trom the river or trGB 

~~~A'~~.~ -ter•bearlllc aoae. Li-••• b")''OIIl tba limit of tbe 

~ee~r-lyi~ 1 impenaeabl: blanket (pl. 1 ~moderately permea~/? u.teriale 

ill the \u~~~ot tbe l"'UII&"r alluvi-E,at to,... terr.oeo alont: 

· the riYer cbamlel *ithin the Sulta Rita CU;yon, the Barron, am in a 

mall coDtipoue part or the Lompoc PlalD!Jpenlit only alow paa•age ot 

watett tram the land surface to the •in sou. Thu•• it app•r• that 

water can peroolate ftrtically d~rd to the Dllin water-bearing &ODS 

@en~troa the Santa YDea Ri..,";i:) through the river-channel depo•i te 

and trs that source easentiaUy oDly where the obalmel deposita aDd 

the ll&iD lODe are DOt •eparatecl by extensive i.Jipenaeable beds. As 

inclicatecl O'l plate 4. auoh collditiona are illferred to en•t only within 

the Santa ti ta C&Jilon, throup the Barrow, aDCl doWilatroam alon; the 

riTe!" to a point about ,,000 teet b-.road Robin•on Brid&•• Ill the aroa 

betwen this point l.lld the edge ot the impermeable bluket, so• Wilt er 

_,- percolate •lowly to the Min •ter-beariDc sou troa the ahallow 

&one. 80w8ver, such percolation Ia aaall in aaount, &Dd ia 1ubject to 

the existanoe ot a favorable head differential between the Sballow .&Dd 

deep water. T.hia relatiolllhip 1• diaouseed in the next paragraph. 

/ 

r/A;tJ 
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There are two linee ot evidence that replenishment from the SaDta 

Ynez River can take place only in the easternmost part of the area. 

'rhese lines of evidence are _baeecl on the p~aical character ot the un

consolidated materials a!ld on the heads ot' the several ?r"a~er bodies. 

!he blanket of iJDperMable -.terial that cwerlies and confines the 

water in the principal sesment of the main water-be~ring zone essentially 

prevents vertical dowuward percolation ot water from the river or tram 

~rA'~~.~ _te,...bearlag &oDe. Li-•e· b8f01111 - ll.mi t of tho 

~ee~r-lyi~ \ impel'lleable blanket (pl. 1 ~ aoderately pe~ac?/1 ~~aterials 
1a the\~~/ :r the ;yc>llltpr' allu'ri-eat to .... t • ..r. .... alons 

· the river oharmel W1 thin the SaDta Rita ~on. the krron. a!Kl in a 

nall oontipous part ot the Lompoc Plai~pel'llit only slow paaaage ot 

water tram the land surface to the •in &ODee !hue. 1 t app•r• that 

water cu percolate wrtically d~rd to the m.in water-bearing aone 

@.en.~ti'OIIl the Santa YM& R1 ~through the river-ohamlel depoai ts 

and fraa that source easentially only where the cbaanel deposita aDd 

the ..S.n lODe are not aeparatecl by eztensift illpel'lleable becla. As 

indicated o~ plate 4. euob coDditions are interred to enat only within 

the Santa 11 ta ~n, through the .. rrowa. and dcnmstrcaa alo~ the 

river to a point about ,,000 r .. t b-.yond Robinson Bride•• ID the area 

'between this point aDd the edge ot the iapel'lll8able bl&Dket, ao• 8 er 

mB¥ peroolate slc:nrly to the -.in •ter-beariDC &oDe trom the shallow 

&one. SO..ver. such percolation Ia ... 11 in aaount, &Dd is aubjeot to 

the existaDoe ot a ta~rable head differential between the Shallow .&Dd 

deep water. This relationship ia dieousaed in the next parasraph. 

/ 

:/A{J 

./ 
?~ 
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PreU.miuey clata on the head ot the groUDd ater. aa iud.ioated. 

by water levela in well•• ahow that UDder aatur&l conditione the head 

ot water ill the •in water-bearing aou haa been and it hipr than 

the river over all tbe principal aepent of the -.in &one • and higher 

thaD the head of uncontiMd ater in the aballow water-bearinc sone 

21 

over that eepent except in a nall area ott tbe 110uth of San 111gueli to 

C~n. Over nearly all the principal aep.ent ot the •in sone, there• 

tore, the head differential ta.ars •ertical BOYement of water upward 

from the zone rather than dOWDnrd to the sone. !he deol1De in head 

that accoapaniea draft froa wlle ie ineutfioient to re•eree the 

differential 1n 1101t of th11 area. On the other hand. the bead ot 
I 

water it!. t)ae main water-bearln& zou has been equal to or le11 thaD 

that in the ahallow water-bearing sone ud lonr thaD the riftr 1D the 

area that begins about a ~le below Robinaon Bridge and exteDde upetreaa 

into the S..:~ ~1ta C~or . ID thia area the dUterenoe in ~ faTore 

percolation fi'OIIl the riTer and troa the ehallow water-bearing ao• to 

: 

the •in nter-bearinc sone. Obvioualy. the downstream e~?t of thi".f/ j , . 
~ ~,It 

area will vaey according to the atage. ot the riwr and the ,.. ••• .a-

. · .. ~head in the main zoDe • . The extent will increase with higher b 

river atagea &Dd greater withdrawal• fraa welle. HoweTer. ezcept 

durinr; tloocle df extreu etage. 1 t doe a not ae• likely eYer to eneDd 

more than a tn aile a below Bobineon Bridge. Also, ae ie de•elopecl in 

the next paragraph, repleDiebllent of the main water-beariag sone frOID the . 

Santa Ynea BiYer ie proportional to the ditferenoe in uad between the 

riTer and the main aone. 

... .......... 
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The main water-bearing zou probably 1e repleDiehed in part by · 

emall atreame tributary to the L<mpoo Plain • chiefly bJ the etreama 

in San IU.gueU.to. San Pascual. Rodeo. and LOIIpoc C~ou. along tbe 

south edge of the plain. Unlike tho•• trCIIl the north. these tr1b\ltaJ7 

atreama tram the south drain moderately extensive areas of foothill 

and moUDtaiDou• terrane which receive coaparatively heav railltall. 

!hey flow pereDDially about to the moutha ot their oaayona and there 

loae part of their flo• b,y percolation into alluvial-tan deposita wbioh 

are mrg1118!. parts ot the yoUDger alluvium. Jlost of the 11111; er 10 lost 

probably percolates to the .shallow and secondary w.ter-bearing zoaea. 

Bowevsr, depending on local ~draulio gradients. aome probably p~eea 

down buried extension• ot the oa~one to the main water-bearing 1one 

(aee pl. 4). For exa.ple, fluctuation• or water level 1D well 7/35-

27Cl. which is ott the mouth of Lompoc eu,on aDd which penetrates the 

confined -.in water-bearing lone. augeat that nmott troa the LoJIIM)o 

C~on drainage a~ea paeaes directly &Dd rather quickly intO the zone. 
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. . 
Under favorable oonditiona the seoondar,y &one may afford oonaider• 

able replenishment to the i.in zone where the two &ones are contiguous. 

(See pla. 2. '• 4.) Por exaaple. beneath the eaatel"lll!lost part ot the 

Loapoo Plain the head or wa -Gar in the aeoonclary 1one appears to be 

hi per than in the main water-bearing 1one ( aee pl. 2. aeotion A' - B • ). 

Thi1 head differential. though lbl&.ll. tends to 1Dduoe 110veent ot ater 

into the main aone. There ia doubtleas a similar head differential 

along part ot the north border ot the Lompoc Plain betwen •ter in ~ 

•in zone and that in the extenaive portion of the aeooudary zone that 

ia interred to lie at the base ot the older alluvi\DI beuath the ter• 

raced terrane east ot Burton Kesa (aee pl. 1). !he head differential 

u.cl the Telooi t)r of movement are small. lnlt. beoauae the area ot the 

oontaot aurtaoct aorosa whioh .-r oan move ia extensive. the total 

quantit)r of water tn.Daitted ay be larp. Aa ia disouased be7olld. 

this portion of the aeooDdary &one reoe1Tea wter by infiltration of 

rain and thus may oonatitute a sizeable independent aouroe of repler~sh• 

ment to the .. in zone. Bapeoially Q~.-•iDg drought peri ocls • when tlcnr 

in the Slmta Ynez 11 ver ia ~~~all. &Dill when withdrawla ot water trcma 

the -..in zone are heav aDd prolonced• the head of water in the maiD 

ao• 11&1' be eo lowered aa to iDduoe relatively ra~ transfer ot water 

from the secondary aou • 

• 
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Also. the atural rate ot mov•ent -.:t be accelerated locall7 

owing to the etteota ot pumping from the main aone. For example. 

well• 7/34-19Jl end 7/34·2011 clraw water tr011 the main zone oloee to 

the edge or the eeooDilaey zone. '~?~hen the•e wlle are pwaped their conee 

of clepreeaion doubtleea extend into the eecondar,y water-besring aone eo 

that eome of the p18pecl water ie drawn directly t rom that aou. 

thue. althoup it ie belie•ed that tbe poeater part ot the water 

w1 thdrawn trGIIl the ma!D •ter-bearin& zone probably ie r8pleniehed tram 

the Santa Yua Bi Yer • an w.easured. but cloubtleas considerable part ia 

replenieh8d· from other aourcee. 

Detention ot flood run-ott ot the Santa Ynez R1 ver. - Orins to 

the colldi tiona ot water occurrence that haYe been described. wi th• 

drall'lllla through well~ from the ain water-bearing 1one -,8neath the 

Lompoc Plain do not unwater penaeable •terial in ~ part ot that zone. 

nteretore. the m&1n sone doee not attord apace in which Santa Ynea River •ter 

may be stortllat will. However. the J'I&DDAtr of repleniebllent from the 

river is such that regulation ot etr8aa tlow 'b7 flood-control worka mq 

increaee eomewhat the rate ot repleniabment ot the main water-bearing 

1one during period• of drought and so increase ita perennial aate yield. 
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Jetaae ta. •ter la tile ala ... s.·• OODtlDI4 lta1atll •n ot 11M - . . . . . 

Lci1poo ~a. 4eo1S.. ot •ter 1ft'e11 la lrrl~tloa w11• wlalob 'a.t iM 

10M ctoe• DOt bllloate a o 1 a.vate .-n1 -•l'llll ot .W1ow 
. . . . . . . . . 

po,..U1e •terlal. -11lt11draala fer lrdpUoa oa tile L wpoo l'lal• oaue 

tM •ter•1ft'e1a s.a wll• to 4eoli.M oalJ' a tn ten. tid• l• .-- • 

plate• 2 u4 3 'J proft1e• ot 1dae bM4 ot 1M out:IMd. •ter •• ot lla¥ 15• 

u4 ...-.nr 50• 19Ji1• Wore eneulft wltllllftala tor lnip.Uoa bepa 
- . 

ud ...,. ~ a ot ta. ll'l'lp1d.oa ..... n.,.nlft-. All tMae 1 .... 1. 

an tar a1tow tile top ot 11M .... 111dob 1•• tllenton. ..,1.-11 atllr

atect nn *- the Mad l• l.,...t. .,_ cblrlJIC JIIIIIPb&- tile ......_ 11 

an aattlol-' to .--.ter Ulr part ot tM ooat:IMd. • ...,.t ot tile .ala a-. 
. ·- . . 

... aacmt1aecl 111&11• ••r-bearlltc ·- l• __ .... .-.urateJ.7. 

be••• w11• an .t pertoated la allll clo .t 4nw water t... tM .W.low 

••• IIDwwr. a ..aJ-1 -.ol- ot ,._u1e •terlal• 11 probUlJ UDRt.Nd 

la tllat pontoa ot tW alla11ow 10M 1a 1lldola idle •ter 1 .... 1 oollloU.a 

with tM laMd ot tile ...,_. water (p. 21). !liD•• tlan.ttou ot •t.r 

left! la the lmpUoa w11• t.U.eate old.etlJ 11--..uou ot -... 

llldaot1• la Mad te.l• to naapea tM iVdft11ilo 11'111111-' at the tMab 

erlft .. of tile pliMlpal •e-' ot tU ala .._ (p. 22) u1 10 to 

boreue the n.te at wldoh •t.r 1• tnlaalttecl tlaroap tat orlt1 ... 
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y }/ 
'- diacuaaed by Meinzer aDd later elaborated by Theis water 

W 181naer. o. 1 •• 00111preaslbliitY iUi4 eiaatlo!ti or artesian· 
aquire'raa Boon. GeolOIJ• wl. 2'• DC. :J• PJ?• 26~1. 1928. 

3/ !heia. c. v. • The aipitioanoe aDd u.ture of' the coM ot deprea
aion fn ground--.ter bodieaa Boon. Geolog. wl. 33• no. 8, PP• 889-902• 
19,S. 

w1 thdrawn trcm a confined aquifer. or water-bearing aone. ia deri Yecl iD-

itially through release ot water from storage by ca.preaaion and ca.

paction ot the aquifer itself', aDd by ccapaotion of' f'irae-craiud atrata 
!I 

enclosing the aquifer. and occurring as lenaea in it. !beia baa ahowa 

tor unconfined and contiraed aquifere alike that water ia drawn fro• 

storage until. owing to continuiDC withdrawal. the cone of' depnaaion 

ot the water table or other piezometric a.urf'ace apreada either to the 
. 

recharge area or to the discharge area of' the aquifer. !hen. aDd only 

then. is water. in ezceaa of' that entering the aquifer under the natural 

gradient. drawn into the confined aquifer to r epleniah tha.._ w1 t~rlllll 

artificially. Whereas the rate of' apread of ~he cone of' depression 1ft 

noD&rtewian aquitera is exceedingly slow. 'it .. y be 100 to aa ~ch aa 

1000 2/ times aa taat (ii'" artesian· a;,.U.rerSl In tile Loapoo area. no 

part of the confined aepent ot tb8 maiD water-bearing aorae ia aore 

than 12 miles diatat frcim the area ofJrecharge from the Santa Tua liYerJ 

irrigation wells are ·~~~tered widely o•er the plain. and aome wells are 
~ B ~in or very near the recharge area i taelt. Thua. it ae-. likely that the 
'.a.l «S 
Q:: ~cone Of' depression J!rodUCed by general IUatained wi ,hdrawala of water ac . 
2: n from the main aone reaches the reeharge area during a single P\lllpin• U)._ Cit 

- .._ o._eu ! 9 eeaaon. . Thereupon, the hydraulic gradient at the intake orU'ice wtii ... r 
CLGI . 
z~ ,. 
~ iiirM eteepened and aore water ••'• '• drawn into the cone fro• the riTer 

------ ---- - - ----



~ .. ..... 

and f'roa the river-ohannel clepoaits. At the same time a mall volume 
• ........... . 

ot permeable material ~ttl4 lte unwatered in the reobarge area. (See 

p. ,,.) 

Of' the water that enters the SaDta Bita cauron. part runs ott aa 

surtaoe f'low ot the Santa Yua River aDd part enters the river•ohannel 

deposits aDd the tonsue-li~ unconfined segment of' the .ainwater-beari~ 

aone aa UDd.ernow. Thia uDilertlcnr move• alowly don the oaayon. Upon 

reaohiD£ the intake orif'ioe that baa been deaoribed a portion of' thia 

UJKlertlow ia drawn into the continecl aegMDt of' the •in •ter-bearing 

zone. in proportion to the ~raulio sradient aoroaa the oritioe. !he 

remaining UDdertlow paaa~a beyond the oritioe through the river-obannel 

clepoeitaJ virtually none of' it thereaf'ter reaohea the maiJi •ter-bearin:~g 

zone. !hroupout the irrigation aeaaou ot· 1941 eel 1942• aDCl apparently 

also in other yeare ot averase rainfall and run-ott. the ~&Dtit.y ot 

water available in the reoharp area along the Santa Yuz Biver near 

Robinaon Bridp was gfater thaD the trauaiasion oapaoity or the intake 

orif'ioe UDde~revailtng ~rau~io gradieats. In other word•• repleDiah

•nt of' the main water-bearing zone trOll the Santa YMI Jli ver appears 

ordi•rily to have been a1 great as was potentially poasible. Howver. 

unu1ually heav or proloDCed wi thdrsal1 -Y have lowered the pressure 

head exoe11ively in the ooDtined aegment of' the aona before the ~r~lio 

gradient at the intake oritioe became sutf'loiently 1teep to oau1e water 

to paes through the orltioe in a quuatity o._naurate with the withdrawal. r·v clratt ooinoiclent with veey lcnr river flow ••• hal been ord1Daey 

(iuriug protracted drough'ta •• , have involftd withclra•l• sreater "thaD 

the tlow ot the ri Ter in the reohar&e area. 
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Year•roull repktloe ot tie tr• la tile .... lllla llwr _,_.,_ 
• • • • • •• • • .. • • • • 0 • • • • • • • ' 

tna aaata Bta G11Qwa Wll14 alatala •-r dwr atap1 all~ Ill .... 
-·· . . . . . . . . . . . . . 

*a. ~r .~Wral _..,...~ ~ ~· .* .L,.o~ ana. a-. rlwr .._. 

~ Jael~· ~ ~~rad·a ~· tile ala. •'•r-1Mu'bl ... •UMr 

pw.ter DOl" MN pi'OlOIIpCI 1;llla hal .... OJ!dbu7• .. nte of ref1..S. .. 
. . . - ' .. . . . . . . . ' . . - . .. -

... to .-- lab ·~ wd4 .. . ~~- ltttt·· .~at. ane· ...... It 
wltll4rawala wn ----.1~ :t.av or prol.-pcl. _. .. rlwr atapl wn Ml___.. 

. 
the JqdNDllo &ftl4lea' at 1lae f.at&IDI ol'ift• et iM •llflM4 aep a ot 

.. . . 

1M ..sa--~. •- ... ~ •taW .. ate.,..al .,NOS._ ... 

tfMplaaioa to tM ~ • ..., .. wild ~ ellp- u........ ... . 
* pe~al 71•14 ot ..... .wa ••r-1Mu'bl - wdcl " ...... .. 

a Up~. 
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SeooDdaey • ter-bearing zone 

OccurreDce ot water. - Lib that in the main aone. water in the . 
1 eooDdary water-bearin& aone is confined UDder •ufficient head to ri 1e 

l n wll1 to within a few feet or t ens of teet o1' the land 1urtace. All 

with the •in water-bearing aone. also. withdrawals trca the secondUT 

•ter-bearinc zone do not cause general uaate~iD& of pernotas •teriala 

iD the aou or in the cmtrlying deposit•• uoept to a sall extent in 

the area• of recharge. 

RepleDi•t.Dt ot water. -Water dieobarged or withdrawn frca the 

1eoolllllary zone ia replelliahed -.inly trom aour·cea other thaD the Santa 

TM• aiftr - largely troallinor stream• U1Cl 'b7 infiltration trom rain• 

tall. The parte ot the zone that underlie the southern part of the 

~o Plain probably derlw water indirectly rroa the llliDOr streama 

wbioh lo1e •ter by percolation into the headnrd portion• of the al• 

lUYlal tau aloq the •rgin ot the overlying younger allurtwa. Some 

ot thit percolate pa1ee• entirely throup the several allurlal-tan 

depoai ta and reaohe3 the eeconclary water-beariDg zone. Recharge 'b7 

intiltration from rainfall is widespread • . !hue. the lobe or thft secondary 

aone betwen Lapoo and Bodeo ~one in the southwestern part of the 

area. the lobe ea1t or the river ud north ot the Narrows. and the por• 

tioD ot the zone below the north border ot the Loapoo Plain. are 

conta~ in boclie• ot older allUYiua that crop out beyond aDd above the 
(I) 

~ ~lain. In these outlyiq outcrop areas rain water doubtless percolate• 
B9 
~ ~'!-lowly dowaward to the water-beanac ~-through the tine•grai.Ded some-, . ., ~ 

~ ~what ~rweable -teriala that fora the upper pu-t of tne older alluviua. 
~,;.. 
~ tiaad reaohea the ba1al graTel member that il an exteuion ot the 1eooDilaey 
=»!=-! 
:1-co 
Z:::;, 
:;) (I) 
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water-bearing aone. 'thence the water ao der1Yed peroolatea laterally 

to thoae parta ot the aone that lie beueath the Loapoc Plain. In the 

area illlmecliately nortbwat ot the Barron eoae water MY enter the 

aecoDdaey aone troa the pipe-lib tonpe ot the main 1one where the 

two aonea are in contact (see pl. 4)J how't'er. hydrologic data at baDcl 

do not indicate that the ~unt ot water ao deri't'ed. ia larp. 

!hue, • aaentially all • ter in the •eooudary lODe beMatb the 

Loapoo Plain apparently ia deriftd fromJiinor 1trea1lll and troa raillt'all • 

that i•• from aourcea other than the Santa Ynea River. Accordingly. 

the aone attorda 110 a torqe apace in which flood run-ott in the. Sauta 

Ynez Riftr ou be detained artiticlally. 
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Shallow water-bearing aone 

Occurrence of water. - The 1hallow water-beariDg aone is uu-

contiMd at JIOit place• although looelly ita water ia collf'ined under , . . 
1light head b)' lenses ot impei"Mable material. The water-leTels in 

wella that tap the zone. therefore. represent the 11ater table. Over 

moat ot the ~mpoo PlaiD.beyond the riYer-ohaDnel clepoaita. thia water. 

table ia froa 1 toot to 35 fftet below the land surface. In the river-

ohalmel depo1ita. the water table 11 adju1teci to riYer atap ~ 

oo11110nly raDgea frOJI about 5 feet below the land surface 'While the 

rl ver la low to aeYeral teet or eYen tena of feet aboYe the land 

aurtaoe while tbe river la in tloocl. A8 dlacuaaed on page 21. the 

he~d ot the water in the shallow aone ia lower than th&t ot the water 

in the ain zone throv.ghout moat of the Lompoc Plain. BowYer. ~.n the 

rtclnlty ot the lari'O'WB. e.JJd upatreua in ·(;he San-~;& Rita Caron. the 

water table in the a hallow zone •••entially eoinoidea w1 th the statio 

leYel of the -sa lOMe 

UNPUBLISHED RECORf S 
S'.J'3JECT TO REVISlON 



• 
3ecauee the water is unconfined, withdrawals from wells in aDd 

natural discharge from the _shallow zone UDW&.ter part of the material 

composing the zone. water levels in wells tapping the •hallow zone 

declined from 1 foot to 4 feeJ between Kay 15 and October 1, i94la 

not •ore than 2 feet in wells near the river channel and ae much u 

33 

4 teet only in wells mar tAe •rgin of the Lolllpoc Plain. .U:n111inG 

that the aYerage decline in welie was 2 teet and the extent ot the 

shallow water-bearing zone ie 16,30() acre• (see P• 12) the indloatecl 

volume ot material unwatered would be 32,60o acre-teet. Takin& the y 
specific yield of the material as probably not •ore tban 15 pe~eat. 

!( Piper, A. u •• &Dd other•• Geology and ground-water hidroiocr ol 
the llOclelUJIIIle area, Callforniaa u. s. Geol. Surny Wa.t8r-Supply Paper 
780, pp. 101-122. 1939. 

the corresponding wlUIIe or water withdrawn from shallow wells and ~tural , 

from the main aDl secondary water-bearing aor.~s. -~ch w1 tiul~~~ JLcnr-
• • • - ··-·- -- ·-- -. · -. - - · - . - -····-·· ·-- ·---~ - -· - - - ·--- ---· · · · - - :;;o.-

e.ar.~tfect the ehallow zone only in the recharge areas ~ere the water 

table eeeentially coincides with the static level ot water in the main 

and secondary zones. ( .. e PP• 26, 28, •~d 30.) A•~~~ :r~/ 

veey Ul&ll proportion ot the Laap:l:;'in, the "tOlume~ aateA:'~tered 

ie a very small fraction of the tota1~1f2,60o acre-feet. 
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RepleDia)!le1lt ot water. - Because the water table of the shallow 

ao11e ia 110t far below the land surface IIDcl because moderately pei'Jileable 

material• inte"ene between the lud nrtaoe and the water table. tht. 

1011e doubtleaa derives ita •ter by i1lf~l~ratio1l of rain, aeepage t'rOIIIl 

atre.._, and probably also ~ infiltration or water appli~d to the l&Dd 

tor irrigation. 'considerable part ot the water derived t'rom streams 1-:tt 

probably originates in the tributary streams that enter the south side 

or the Lompoc Plain. and whioh, ae has b"~~' ats.tec:l, are intermittent in 

their reaches on the plain. It is believed that aoat ot the wter naturally 

f\ (•U "'"""'~..:, · I '+-v stored in the ~~)~allow •••••1t1• aozae 11 derived t'rom sources other than 11 
i 

the Santa Ynea R1 ver. 
fl 

Preliminary contour ruape showing the cont'iguration of the water 

11 
table as ot Kay 15 Uld October 1. 1941. 1Ddicate that during thia period, 

-:"""" ]} La ROcque. G. A. • Jr. • D&terlai in preparation i'or .report on 
County-wide inventory of 1nter resources. 

water in the shallow aone moved northward trOlll the tributary ciiDyona. 

"pecit.l17:·:1'ro•'.s.n :I.!~P'U~,. and Lcmpoc CI.J\)'ons. These maps also show 

that in both spring and autumn the aballow ground water nearly ever,ywhere 

/J percola~ toward the Santa Ynes River. However, some water in the shallow 

water-bearine cone apparently lett the river-channeldtpoaita near Robin• 

eon Bridge. moved directly northwestward and re-entered the river below 

the "B•-Street 11"1ctp due north ot Lompto. A part ot the shallow p-ound 

·water moving through thia reaoh probably was derived from the river but 

wa.e also returned to the river. Thus, it is concluded that during per• 

lode or low or moderate stream t'low. even ill yeara ot averap or excessive 
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wtne••• water previously stored in the shallow water-bearing zone 

drains into the river-channel deposit~ aDd is discharged trom the area 

by aurtaoe tlow or by unc:lertlcnr in thoae depoaite. Accordingly. during 

period• or low or 110derate stream tlo• the Santa Ynez River gains water 

trom the shallow W&ter-beartac zone. 

While the river ia in tlood or at at~ges above . the average. on the 

other hand. the water-table gradient in the river-channel deposita and 

o~ntiguoua parte ot the ehallow water-bearing zone ia reveraed and slopee 

away trom the river. Aa lon~ as thie condition existe. river water 

percolates into the river-channel depoaite &Dd outlying parts or the 

shallow zone. Suoh recharge to the zone probably mofts outward trom 

the river aa a ground-water wave. but even in l~ars ot exoeeaive wet• 

neea probably does not travel acroas tbe tull width ot the Lompoc flain 

becsuse the materials that comprise moat ot the shallow water-bearing 

zone have only small trannisaion oapaeity. Subaequen,ly. as the river 

stage declines. the ground-water wave subsides. and water in ~he aballcnr 

zone again drains into the river and river-channel depoaita. fhua. in 

general. only a small proportion ot the water naturally stored in the 

shallow water-bearing aone is derived from the Santa Ynez River. 
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SUBJECT TO REVISION 



Detention ot flood run-ott of the Santa Ynes Diver. - With co.plete 

re£Ulation of the Santa Ynes River tor purpose a or flood control and 

water conaerntion, the quantity of river water entering the shallow 

water-bearing sone would not be materially increaaed over that entering 

under natural conditiona. .Under re&Ulation, excesaively high atagea 

would no longer occur in the reach below the Santa Rita Caeyon, ud waTea 

ot groUDd-water repleni1bment in the aballow sooe would no longer be ao. 

high &I they 1Mre .in paat year1 of exceaai'te wetneaa. However, it water 

were not diverted from the river in large amounts tor uae upstream, 

river atagea moderately hi·gher than the average of paat yeara aight be 

maintained for relatively long period•• Theae moderately high atagea 

might continue 'Wll into the 8\IIIIIUr, long after the unreplated river 

would have tlllen to a low 1tage. UDder auch oonclitiona, yearly waves 

ot replenishment in the shallow water-bearing son• would be iDduced in 
. . 

only moderate height, but would be longer auatained. Under natural 

conditions, even in period• ot exoe11ive wetneaa, each auooeseive WftVe 

ot groUDd-water repleDiabment moving outward from the river probably 

haa added no aore thaD a few thousand acre-teet or water to storage in 

the 1hallow soneJ alao, 1110at ot thh storage baa been t811poraey and hal 

been depleted b.y drainage within the succeeding summer. With the atream 

resulated, the corresponding additions to storage probably would be 

little greater • . it greater at all, and the ensuing drainage woul• be 

nearly as rapid. 
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Ae the net effect. the average height of the water table. aDd 
• 

hence general storage. throughout the shallow ,.ater•bearing zone . . 
probably would be aomewbat greater tor years or average or ezceaai~ 

wtneaa. Alao. depletion or atora&e would be del~ecl mel slOW8cl. 

Rowaver. during protracted droughta. storage might be depleted quite 

as much as UDder natural conditions. Incroaaecl storage in the shallow 

1one would deor.ease the pumping litt in wells such as are now used tor 

small dameatio and atock auppliea. It would not increase storage in 

the main water-bearing zone from which moat irrigation supplies are 

and must be drawn. B.v loading the. interveuing confining beds. hoWl~r. 

inoreaaed storage in the ahallow lODe ai!ht increase somewhat the 

: .. '! head of contined water in the main zone. aDd hence slightly 

decrease the pumping lift in the irrigation wlls. but the peremdal 

yield of the main 1one would not be greatly increased. 

,, 
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Summar,y and ooncluaiona 

Water tor irrigation in the Lompoc Plain is d )rived trom wells that 

tap one ot two bodies ot water-bearing material - the •in and a.,ooncla.ey 

water-bearing zonea. A third zone, called the ahallowwater-bearing 

zone. attorde mall yielcl"'a tor clcaeatic ~\!3d atook wall-. but is in--
capable ot yielding water in quantities adequate tor irrigation. These 

three zone together conati tute about 30 percent ot the total volumu ot 

unconaoliclated deposita beneath the plain. The remaining 70 percent 
' 

or the deposits is largely 80 tine-grained that it does not yield 

water readily. it at all. to wells. 

Withdrawal• of water troa the main -water-beartng ~~ uuwater none 
'yul~ r:;;..;(j-

ot the peraeable beds Of that Z0n:Jt aDd only a \ veey/..1&11 VOlUJile;r ' ' \ I 
• I p, ? 

peraeable cl epoei ta iD the abfl1101r lOft'! ir the intake &rea lit the me in ,/ 

!0~ Whereas this volume doubtless w.riea with intensity or withdra•la. 

the volume of material uawaterecl even by heaT,Y aDd prolonged puapinc 

Wi thdrawala ot water from the aeoond~ey water-bearinz zone aimilar~;y 

unwater only ver,y small volumes ot permeable material. Even it a large 

volume were uuwatered. none ot it would be available tor atorage ot 

Santa Ynez River water. as the zone ia entirely replenilhed tr~ other 

ao.uroee .• 
. M~ 

~ . Probably the greatest v~lume ot~teredfspao8) oocltra in the 
a:: ~ " 0 (:) 

fd !j•hallow water-bearing zone, but even this 11 small compared to the volumes 
a:: ' .. 

·' fa . :or flood discharge. Also. the intilt--tion capacity ot most unoonsoli-:c ,., 
Cl) ' -

~ ,._dated material! along the river is so small that oomparati 7elv little of 
CQ (., .> " = I.! J 
a.. r.d 
2:"::) 
::JCI) 



the flood run-ott would be detaine~ eYeD if sufficient ~tered apace · 

existed. 

On the other hand. if' flood control ehould be accomplished by 

stabilisation of river flow upetream from the Uarrowa. in such a way 

that '""'""r rinr atageo wre raioja-._t, the rate of' repltmio-..t 

to the main zone. espeoially during periods of heaY,Y withdra~l•• would 

be slightly increased. thus slightly increastng the perennial yield of 

the zone. 
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.S ECTION D-D" 

PLATE 3.- TRANSVE 
(F; 

LATE 3 .- TRANSVERSE 5£ CTIONS OF THE LOMPOC Pl 
(Plate 1, lines C· C'. D-0 ', E · E', ar~d r·r') 

See Plat~ z for- explonat,on 

PLATE 4 .- MAP OF THE LOMPOC PLAI ,'. 'MPOC PLAIN SHOWING TE NT/\TIVf CONTOURS ON TH': 

OF THE MAIN AI\ · HE MAIN ANO SECONDARY WATER-6E.A.RING ZONES 
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