
.... ~: 

,.... , 
. . i 

.. ~ 

(· ,. 
) ... 

THOMAS L BAILEY 
CONSULTING. GEOLOGIST 

3714 FOOTHILL ROAD· TELEPHONE 643•!S5911 

VENTURA. CALIFORNIA 

~Vl$BD GRotiD WSER GEOLOGY 
AND . 

!U\4 WIISR lJELL Slf!S 
.rott 

fBI ·oxsw ffl 6Ati'IA MONIC,\ 

17 

t•ONAS ·£«. B.iin;my LJ 
Cotm~t~ OlolQste-. 

~~­
~-~ 

s~~ 
/~Jy{L(q 

;41to. 



. . , .. 
. \ 

,; , \v 

'WoU 61 te A • • 
Well Site I • • 
WeU Site C •· • 
Vell Site D • • 
Observation Well 

.. 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• .. 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 
• 
• 

• • 
• • 
• • 

• 
• • 

• 
• 
• 
4t 

• 

• • 
• 
• • 
• • 
• • 

• 

• 
• 

• 
• 
• 
• 
• 

Sources ot Ec\1 Intormation. • • • • • • • • • • • 
HEW GEOLOOICAL UFORMATlOll • • • • • • • • • 

S~q Of Ground \:later Qeolog • • • • • • • • 

1. Upper Pleistocene ttenace ll&pos1ta (Q.t) • • 
2. S~n1 Pedro J'orwat1on. (Qap•Lcl:Jer Pl.ebtoeene) • 
ftoo Fonaat1on • • • • • • • • • • • • 

• . . .. 
• • • • • • 

Potrero Ceey·on Fault jj 

Brentwood .Fault. • • 
Santa Monica Fcu.l\. • 
Ch&rnock. Fau.lt • • • 

• • • • 

• 
• 
• 
• 
• 

• 

. ·• 

• • 
• • 
• • 
• • 

• • 

• 
.. 
• 
• 
• 

• 

• 
• 

• 
• 
• 
• 
• 

• • 

• 

• 
• 
• 
• 
• 

• 

• 
• 
• 
• 

.. 

• • 

• • 

• • 
• • 
• • 
• • 

• • 

• • 

• • • 
• • • 
• • 
• • • 

• 

• • • 
• • • 
• • • 
• • * 
• • • 
.. . . 

B 
I 
B 
B 
c 

1 

3 

4 

.. 
' 6 

' 1 

1 
1 
1 
8 

8 

Are• Free ot Sea WeteT Intru.oion Bettiri. • • • • • • 9 

• • • • • • • • • • • • 
\/ell Site A (1\lbUc Works tari) • • • • • • 
Alternate Well S1'e A. • • • • • • • • • 
Well Site I • • • • • • • • • • • • • 
Alternate Site B • • • • • • • • • • • 
Well Site C • • • • • • , • • , • • • 
Well Site D • • • • • • • • • • • • • 
Alter~te Woll Site D. • • • • • • • • • 
Well Site Bo. 2, , • • ,. • • • " • • .• 
s~n V1eente and 7th • • • • • • • • • • 
V~riM Stl"'et Perk uear 16th (Oboervation Well) • 

• • • • .. • • • • • • • • • • 

• • 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• .. 
• .. 
• 
• 

• 

• 
• 
• 
• 
.. 
• 
• 
• 
• 

• 



THOMAS L BAILEY 
CONSULTING GEOLOGIST 

37IA F'OOTHILL ROAD TELEPHONE 6.&3·55~11 

VENTURA. CALIFORNIA 

~•cent e~baurtec.t 1nto~t1ou 1Ddlcatea tho' • larae q~ont1t1 ot potable 

t1~nh veter coneraU., Qf bettor -quelitJ thea Colorea.o !liver vote.r bet beers 

wa&t1na into the ocean ein<:e- l-962 both Yia a atNsltl ill Santo Monica Carqoa 

en4 bJ WlSetn under&%'0\Uv.J. A'S~paee. Mucb ot th1a ~eter cen be recov~red and 

used by 'the C1t7 ot Senta Motl1¢e b7 drtlllQi eever&l DOlt weua tn &dclit1oa 

to tbe ree<&at:t, c~l&k4 wolJ.S1 ~~ccd!a 3 on4 Z. end s~ Vicente #1 (l9tb eod 

Sen Vicente). Th1a veU drUllna Pl'O&r&m sboul4 nt$lllt 1n. a veq Q01l41iderable 

reduct1<:~n ln the tJQ3t ot tbt C1tt1 41 -u(itar' allppl¥ over tlle next 10 yeors or 

lt,.)-zlier. 

~;)at of th1a e~un4 ~~tot is ol)t&ine4 troa JQrOll& allll ,penuefJ'ble &rGvel 

end maud bade, or equ.lrera, thet lfS6rGSete 50 to 100 ten S.n thickoe$a1 11l 

tbG aurfic1t1 !Gnece Depoe1\$ (Qt) ot Upper eJslatoc-.ae ese. Theae water 

bcer1ns strata ore nearlt hor1aontel and tmderUe the eut!n~ CltJ' ~ fhe tisae 

ot thes..e oballOlil Qt. aqu1tere 1a sec.e:reU, 200 to 300 teet below the arount. 
su:rt~tce ea4 vella pr-.Jducmc trom thea hevt Jiol4a ot 300 to 500 s.p.s. sooe 

ot tho cev wells d&ht heve cepacities sa h1sh ea 800 S•P•L 

Un~~r the eastern or northecetera th!r4 ct tbo C1tt ot santa Motdca 

recont teat boles reveel that deeper w1tcr besrtca psna end arevels 1r.L the 

Snn l'edro toratl.OA ot Lo"'er l-'lelatocene ago ore p~aent et degtha ot 200 to 

500 teet end below tbe Qt. strata. ~se deePJ)r aquUer,c beve en e~resato 

thlolt."lGee •• sreat ee 22S tlie\ ac4 are eleei'J4Jt' .aJltl leaa sutr \ban ~t en41 

~1·-zrore, ~~ '*'~Uo 1o. t~ t~hc~ be c~ptible ot v~in& 'a ;;:~~ Gs 1000 

I•Pdl•. i'hf!. Charnoek -•Us located olJou\ m m1le f:&et \it the C1t1 Limits 

-PaeeA• 



c~oll pump 2 1000 sallons per ainute on production tests J 'the7 derive their 

water trom ebout 230 teet of the same Sen Pedro eanda end aravels e\ depths 

ot 140 to 500 teet. 

As ~uaated1 l em :rec~ndin& fou.r new well& aa foUousa 

WoU Site A. - A well ebout ,.)0 feet deep to be located near the north• 

east corner ot the Public Works Ya.rd. 1'be vater v1.U come from the San Pedro 

aq~ite.x-s botween deptbe 200 and ~00 teet. A 26-:l.nch grovel Rack weU is 

Gl.~Siested end euch a veU viU probably produce 1,000 f£.p.m,. of potable trosb 

waw~ 1n1tiallJ. 

WeU Site B. • This e!te 1G 1a tbe ce~ter parkv&y ot Ol)tmplc BoulevoJ'4 

end ahoulJl be locDte.d t~itb.1n a fey hundred teet ot Centinelle. ~a.e eatllaote4 

depth 1a eba..d:t SOO teet end the &l.n Pedro e$!.'14 below 200 feet 1o ,ru, obJective. 

A W\7ifll here 1s over 2,000 ~eet from .s.t.t-a A and aboul4 not 1ntertere '41th erq 

wel.la et the ~bUa Works YGrd.J the r1el4 ehoul4 be aimUe¥', probablJ e' leeat 

Wall Site c. • 'lbia lomJtion for a 2;0 teet deep Qt veU ia in Sen Vicente 

parklla:t neer lltb.. I\ 1s a.lons the eeaterl3 proJection ot the Potrero Cen;von 

tcult w.btira poaaible tractvtns border1ns the teult zon& •1 tu~ese the 

vet~r yicl4 .beyond tile normal 350 s .ptJm. capac1t7. The base ot Qt is Jus\ 

ebo1re sea level, ao that there shou.l4 neve:r be e.rq 4anoe.r ot t'utuxe sea water 
. 

intnwion at tioU Site c. 
llell Site D. - This location in Lincoln Perk 1a the =oat promta1ns 11\e 

tor s larp volwue Qt veU fou.nd to date. ~ well here would be 300 t~-.'b 

deep an4 e pt'Obcble wetc~ 11el4 ot 600 to 800 g.p.m. is ind1coted. The 

etritie vnter l-evel :Jhcul.d be wetehed Oft"et'ull)' end t!ct ell~~ei.l to fall bel~.t 

see level more than a tev teet because tbe equ.itera are moatlJ ~lo\f sea 

level and s®Ject to see voter" intrusion 1t overpum.pad tor a pratrscte4 

. ..... Pap B • 
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period. 

Obaervatlon WeU. - An observation \.~ll about 300 teet 4ee,p 18 sugpste4 

at l·tir1ne Street Park, where aea water invasion cecurrecl ebotlt 1940 erld voul4 

be spt to occur 1u the future. A smaU diameter well hare 'Woul4 s1ve a 

vernins 1.t sea vator ·ahould b$s1n to 1nvedo the eq\11ferG epa • 

.Uthoush four nev veU eitQa ere 1.1'\ren ebove en4 ~iU probablt remain 

vcl1d1 )'ow:- ~1Ut:as prosrem ebould ~ fle~d .. ~le en4 mtaht b& rev1ee4 beoauee 

ot new 1nt'ontttt1on obtuined ill ttl$ dr:t.Uins or PU&.Pina of 8$ch nev aeU oa 

1t 11 COSXJ?letecJ. 

• Pe~ C • 
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Tlde :fe»~rt lo Prt»sre4 . tor the ~o ot (1) br10410S \l,P to 4oto the 

arou1l'l water eeolou .;t the Clt~ sa revealed b1 t1ut rlrillln& ot t row MY 

ustoi' \fellS end el.Gvea ~at holes v1tb •J.tctric loe;s ei.Qce '4t1 ottt&la.ol 

re»>tt. 1n 1962 an4 au.:rr;~:tt~q zteRort ot Febn~eey 151 196' 1 and (2) 

tec~~Ut& the ~' p.r~Ula a1t.ea tor tour now water \tells. tosotno:r 

with tho· Juat1t1c•t1QC t.hQtetor. 

pourcee 9f ~ !n~ermnttoa 

1 l[ rn u..,, 196,, United Go(}pbpscd. ~%11 a:-1u.a .u t;e&1; hole•, throe 

/: / / (lm. 11 a on4 .U 11\ Ol:" ~:~e!lt son VteCII'lto l;)ltlevof'4 1 No. ta 1n tho circle el 
I. ; 

\ ·,~ I 
'\ 
\ 
\ 

1'4llloades Ntenue aeECr 1th Street, No. 6 at. Clovort1•14 etl\5. O~tc, and :ro. 5 

(near tbe Clt1*1 o~~n4~ Ma:.'U. &tree\ veUs) Harin.e fl~ !.6th Strtete. 

a1gn!t1caut ut~tioD obt.abe4 in eech hole. Electr1o loes ve:"'G r~ but 

tl»~e tree DO. ' (et ~riM e:W.-16th) end Do. 6 (Clov$:rfieU on4 O~p1c) 

eho~t ~ cheracttr t\~4. •rt ;ract1caU, Utltle~. ouuOtJti:ta ettur )oor 

t"Oco·.t'dtn' or, poaetb~, the ,prellenee of breek.lts'll tQ ealt; ~ater a So. 51 

tbe y~reet J.Ga. i!t..NWOl" the weter s$:uple recove1'1ld trOll So. ' ~ee freah. 

~&le,.c boles \iOi"e bl~n wi\11 e~feseed e1x- end weUr l&~lfta ve.a c:ol.llleted 

tor ~rtial ane1_yai.Jt except ta ;mo. l (19th entl Sen V1eente) ,from vhicll no 

~a~lo ot ~t.i'tcr or cw.tt~ \Hil.'e Obta~nt4.1 ~jurl, lie~ 3 (7th eud S®l Vicente) 

~here on.11 mu4 waa roc:;,vered, pose1bl7 b~auae ot cavlns con41t1ono. A 



'. 

report b1 Paul Prostholt, seolog1st for Uni te4 Oeopbya1cal Oorporatioa, dated 

!·~7, 19651 included copies or the electr1e lop and else 11eter anelyses 

sholtitlg Ph1 Iron end ftbardness in parts per 121Ulton" (p.p.m.) (possibly 'l'otsl 

Dissolved Solids) rrom. Test B(?les Nos. 2, It, 5 end 6. The "herdnesa • varied 

t~om 240 1n No. 4 to 511J 1n No. 2 &nd the weter 1D all theae holes 1& "able, 

eltho~ Iron vitb. a coneentretion ot 0.17 p .. p.m. 1n lo. 4 (et l'alisedea lltlsr 

7th) is much hi&ber thtnl 1n the other hoke ell4 u~ight inc reese enoU&h 

eventually to require oome t~atment. 

On June 301 l96S, I submitted to the City a memo entitled "Review ot 

United Geophysical Corporation Report end Rec~ndetiowa on Nev well Sites." 

In this I called attention to the poor qual1ty ot the electric losa eD4 

xoeeom:D.endftd three ne'l vell a,ites, No. l at 19th end Sen Vicente, No. 2 at 

26th end Le M!!se eod (tentatively) the e1te ot No. 5- Test Role ot lter1~ end 

16th fltrceta. 

In A,pr111 ~~ 1 a ne-d water well ( •h1c:h I shall call San Vicente 61) 

located in Sse Vicente parkwa1 at 19th Street 1 ass eomglete4 ot e. p~ed 

deptb ot 276 feet. Thia vall~~ a maximwa ot 603 &allons per minute of 

good qualit)' treah water with an 86 foot draw do-wn end a sustoined )'ield ot 

1,63 g.p.m. with a 64• draw down. Th1s 1s coMi<lered to b$ a setiafsctoq well 

1n view ot its shallow depth end ebout 60 teet of aquifers. M the bottom of 

tbi& tJell 11 41i feet above Ges level there 1a no donser or !"ut;.u"e sea li0~-1' 

intrusion he1·e. 1'b.e 1ield ot this well wua s~vhet h1~'v.;r than that in the 

two recent}1' completed J~ad1G we Us (!loa. 3 end 4) thot ~ 360 to 450 g. p.m. 

~U$toincd flow e~eh with e drewdc;n~n of 61 to 108 feet. 

In Merch1 19681 Geo•Data drilled five teat b.olea to en evGrsge deJ!tb ot 

4 00 f<.~t E.~ o~.:.J'olt£-d electric lOti;U ot .:;cod. qu.elitJ frotil ~ll f1tre holea. 

Thes~ el~ctr1e loge togethe~ with Ken Ke~·· inte~pretation furnish e much 



more reliable au1de tor 1oeot1ns nev uater wolls than »revioua 1nfor~7t1on 

an4 m;y present "Well a1te reoO'inUi.e.ndations 1 therefore, supersede previoua 

reeomr.zended 'iell sites that b.sve not been 4rUle4. 

Mr. F. J. Schroeder hes kind~ eupplied me with additional subsurface 

info~~tion trc= Kob1l OU Co. 1n the Venice aree ad.Ja~ent to Santa ~toniea 1 

end en Occ1deuta1 Petl"'leum Co. core hole vith a sood electr1e lOS in Santa 

l·1on1ca Canson, eo well as edd1tional lliell 1nformet1on from Loa AQscles Flood 

Coatrol D1&trict, the State Division of Water Resources end the pUblished 

"Report ot Referee" b1 State Dept. ot iu.bl1c Work&; Celltornia Wster servS.ce 

Com.psey vs. City of' Comllton an4 Alexunder Abercrombie, June 1952. All tbe 

wells trom 1ib1ch s1Sr11f1eant information vae obtained, 1nclu.d1Ds Geo-Data 

and thited Geophysical Corp. teat holes, 011 wells, and deope~ wetar wella 

are shO'tfn on the enclosed ls¢e toposrspb.ic Contour Map ot Sente Mouica. The 

gl01'1J important or essential 1ni'or&at1on such ee totel depth, Base of Qt. 

(Upper Ple1utocene Terr•ce De~ ita 1 t-he shallow water &one) 1 &Q.\MWitto tb1ck• 

nees ot aquiton and the most recent atat1o vater level appaer on the map 

"lonpide each teat hole Qr ~ell. 

Section A•A • ot ey 1962 report 1 th7t'OU6h the ~csdie plant 1 hee beea 

reviced to shov aeolo61ca1 eond1t1one eo the7 were foulld 1n the two new 

wells ond the 600-foot teat hole that toun4 J;JO deep ll.ete~ eands; 1t ts 

1noluded herewith also. 

l.iEW G!OLOGICAL INFORMJd'IOI 

J:J~ rti:J original report to the C1t7 ot santa l~tlica, dated AprU 23, 19621 

describes the &round wate~ ~olOSJ and aquifers thet underlie tho City, the 

p1·e$ent report 'lllll diacuaa ne'Cf geoJ.oe1a 1ntorm~t1on. that bseJ been obt!:ined 

f1·om. the ll. tGat holee w.eutiQnt:d $bove as wel.l .sa f1•om MoDil Oil. COm»an.r'a 

Venice wel.JJJ 1 Occidental OU Co.1tpeny1a Kgrque: E. B. Core Bola in Sante 



Monica Canyon, end the nev City vella, SaD Vicente il (19th and Ssu Vieente) 

tsnd Arced1e Nos. 3 end It. The City's two lstest Charnock vells 1 Hoe. 13 ao4 

141 \~ere also atud1ed end the San Pedro equirers in them were compared w1tb 

the probable Son Pedro in the lower pert ot Geo-Dste test holes !los .. 2 and 4. 

Unf'ortunetely no electric l.o£S were tak,eQ 1n tbe Charnock weUa so the 

driller's lOSS were used. 

s~q ot. Ot!r.md ~eter Ge~loQ 

In the City ot santa ~1on1oa the t~eh srwnd water occura 1n two 

to~tions ea tollouaa 

1. Uii!r Ple!otoeenit Te~sce De2os1te ,Q.U. • These c~iet of tl&t 

l.yina s:ore or leea sUt7l.nJ.t pnerall)' porow; end permaebl.e1 ; brown to ten• 

grey~ m.asa1ve bedded ... poor~ eorted travels oQd pebbl-1 aende oontainina lonaea 

or interbedl$ of ssndy silt and sUty &U$J. The ~Gs ailtyt pemeeble sr~vel 

end etulifl etnta bclov the lfeter table 4;or.st1tute the shallow squ1ter zone 

(Qt). c.rhe .s.1lt and cle1 bodies, that comRriee loc$ll.l from 10 to 6S per ceot 

of the Qt1 hcve low .P"meabUity and cont:ribu.te little or no around water. 

The UJ?Rer Rart. ot t.heae Te1·race Deposit. 1as vell exposed in the cl:i..ftcs ot the 

Peluadea end thoae borderin& Santa Monica cao,yon. The deeper strefta are 

•1m.Uar to these outcrop. 

T"ne t.bJ.ckneee of the 1'errsce Deposits (Qt upper aqu1ter z.ooe) ren&ea 

from 0 8\~~n.tv~:_~ol.l at the north e46e ot the City (wncre Pico Pliocene 
":;-

outc:ro~) to 3~)' at Lincoln .Park. ~ ~sate thickneaa of wete~ bearln& 

srs.vela and sand& (aquifere) &enerall)' ransea from. 40 teet 1n the northern 

pert or Sante Monico to llO teet at Li~ol.u Park (7th and Wilshire in Geo• 

Deto Te.et !!ole !!oo 3l and ll5 teet et g.~~orial Perk (l~th and Ol.Jtiep1e) in tho 

C(tntral gert of the City. Th.o tb:iclteet m.oJ"e per.neab~ ~ection ot Qt eq\litera 

'-'U found 1n Geo-Data No. 3 at tho center of' L1naol.n Park. Al:thouah th&ee 



she.llov aquifers are sl~t~ thicker (115') in Oeo-Deta No. 51 at the main 

entrance to !%!~rial Perk, the electric loa 1od1cates they are less permeable 

thsa et Lincoln Parlt. The Qt aquifers tend to becomt more s1lt1 and contain 

r..ore a1lt interbeds ~ast ot Colorado Avenue J hea~e the)' ere leas promisina to 

the east. 

2. San Pedro Formetio;~ (~sp-Lower Pleia~ocenel• • Thia tomation 1a 

meinly ot lll3rine or1ain bu.t the original sea voter has been tlu.ebed out ot 

the aqu.ifers tor thousands ot )'earo and it nov oonts1na laree voluuca of aoo4 

f.resb ,.,ater. It consiats of ;o to 75 pe~ cent senerall1 well titratified end. 

persistent, light eray to tan, iQft and &entJrally clean end penneable aanae, 

pebbly aews end grevels 1cterbedded with 25 to SO per cent blue sr&J sUt 

and clay. On acaou.nt of their cleaner character en4 bieber permeability the 

San .Pedro "ends and gravel& pne.raU,)'iold lorger volumes ot cood quel1tJ 

tr~sb water than the ahaUo-wer Qt aquifel"G sbove. 

The SaQ Pedro aquifers, wb1ch are gently tolde41 u.neontorm.ab}¥ underlie 

onl-1 tho oastern third of Santa Monica, east ot the heaV)" line ~rked "\leat 

Edse ot San Pedro Sand" on the enclosed maps. · Tbet~e deeper aq\li!e rs heve 

been removed t:rom. the central and Wtastern parts cf the C1tJ b)' p:re-"t (pos\ 

Qsp) erosion. In Geo~Data No. 4 (see Cro~Js Sections B ... D' and D·D') the Ben 

Pedro is 258 teet thick and 14; feet of 1\ and possibly more belUr~ the 

bottom of th1a test bola, 1G wa~r beeriog. The oottOJU. of the San Pedro-~ ... 

water aead :161 nat have be&n rec.ched at 1>30 f'eet, the bottQIII or Geo~ 
The Cl}-!!rtl.Oek wells located sbout 61000 t•et eest or the ea5tern c:orner ot 

Santa MonJ.ca, obta1n the1r water exelu$.1vel1 from the San Pedro formation. 

R~{!ently Charnock No. 131 '=lith ita aquifer from cepth 142 to 390 (see the 

nortmao" end ot Croaa Section ll-li1 ) 1 p~d a gximum o:C 2 110'0 0 .p.m.. frcza 

ebout 240 .teet of s~n. Pedro eMi and &revel (portorations 2oo-39J)l Charnoct 

-5-



rto. l~ nearby pumped 21200 g.p.m. max1mum. Therefore~ 1t, ~-.-r-etl~onable to 
~· '~. -,, 

expect thot vella located et or near Geo·Data Teat Holea ~'4 ~the 

not:theastem part or the City, will :yield 11000 sellotlS ~~r more 

ot uaable f'resh water per ~ell. As the ~eter level itt the unconfined ~ 

aquifers me.J be ditterent tro:a that 1n the confined san Pedro aquifers the two 

equitera abould not be pertorated io the Satle "Well. 

Pico Formation. • ~ ateep~ folde~ P1co formation l~ea uncontor.woblJ 

beneetb the Q.t a~ 3$0. Pedro tol7:10t1ona under Sents ltlon1ca but it wtcropa 

et the S\lrteee 1n a smaU Gl!1)a north ot !rentvooi Knoll en4 in Potrero Cotl)'OD. 

~ .Pieo c:onsiute of blue•sre1 s11t1 ola)' shale or mudstone. The electric lOS 

ot Mobil Oil C~paqy'a Brentwood No. 1 on the Qo.tbvest D1de ot Brentvood 

Kttoll ()1ontana near CentilleUra) Uldicated th&'t thfl upper 300 f'tat ot the PieD 

fonn.et1on trom 110 to lito teet consisted ot aUt; B$nd en4 s$nd.J a1lt. Bov• 

wer th18 sep.dy zone hQs ev1de.ntq chall8e4 into ~rvious eil.t or clay e&st­

werd because t in tho .S96-toot test. bole located at the southern corner of the 

Arcedia ~ine Plant propert)' no sand vaa ~neount~red. Bence n:> a.quifora 

are ctltlfScted 1~ the H.co formation beneuth santa fl..ou1ce. To <late all test 

h~let) or well.& drilled into th1s tonaat1on havo round only blue UIJ7 mudstOlle 

or silt7 cle7 shale that will not produ.ce water 1n aisniticent qusnt1ty. 

Oil well dote indicate th&t equif'en in the still deeper Miocene 

l·1ml~rq (}!Odelo) or Topaqa tol1L\ttt1ono bonaath 'the Pi co mudstone contain 

on:cy a Uttl.G salt \Jater in the S~nta liJ:.\nica-Veni.ce area. 

verticQl 1n Potrero C&eyon ancl no:;:-tb\#eGtvard where t~ey are expoaed at the 

5Ur!ace. 7ne Sen Pedro tome.1;1on 18 sent~ folded (dips 6etl5rall¥ less then 



15°) an4 Sa cut b7 • tew teulta th&t ere sbo'c~n on the map. 

!'aulta 

~rero Cayoa Fault. • fh1a fault, that 1a cleerq exposed et the 

mouth ot Potrero Cal\Yon et the extrelrA weet elise ot the mep 1& recent enoush 

to cut the Upper Pleistocene Terrace ·Orevele (Qt). On pa£e l)IJ rerlteiJ ed 

Veutworth (U~S.,Go86 Sp&c1all?ubl. for .Atomic lnerQ' ~a1ot11 l96S) 

describe tbG Potrero ca:qcn tcult •• touowa a "Loealltr 61 1J!he ~tse ot the 

Upper Pleistocene COS$'tel terrace depoa1ta 1a cut b)' t'11o branches ot o feu.lt 

with $&gre&&to vertical eepsratioa ot about 120 teet (map.tJing bt J D if. 

Mc01ll) J • • • • Olle ta\llt at. tbia lof:elitt is vert~.aal and tbe other dlp 

sho-J.t ;;0 north; at the level ot the Pec1f!e Coaat Jliehvat tha faults Juxta• 

pos.e mer1ne .Pliocene (P!co) streta. on \be north with mariu end non~rine 

upper Pleutocene deposits (Cit) on the aouthJ these t&Ults msJ represent aa 

eestwe%'4 exten.1.on ot the !Wlibu. Coas~ teu.lt. a Boots in u. s. GeoJ.ostoal 

Sur\"'CJ Prot. Peper 16'-c aho~ed a li 7;0 E strike tor tbis Potrero C~DJOA 

fault ZOlleJ I M88ured a B 80° I strike tor it and on the map both &X'$ shaurh 

fb1s feW.t probsb~ effect& the grO\ln4 W·&'ter level end UJ fractu., the Qt. 

deposits eo ea to inare.aoe their y1el4 ot sroun4 water at Yell S!w c. 

llrentltood Fault- .,. !l11s fault 18 41ec\l6se4 in Tq original (1962) re~n 

to the City and ~ppeara to be en en echelon easter-3.1 eontinustion ot the 

Po\rcro C0t11on tault zone. It wsa found ot 21625 • 1a MobU' s Brentwood mo. 1 

oU·teat and et abou-t 31ltll)1 (•31200 subtea) in Santa i~aa-&wte.Ue OU 

Co. 'a Bireh liOo 1 o1l test. It appears to eut ott the san Pedro a&nd a short 

dbtance southetr>t ot the Arcadia Pumpial il8nt as shown on the •» and Croea 

Sct't1tm B~B•., It act$ ea a sr.ouna weter berr1.ero 

Smnta V~ce i'slllt. • Th1a doubtt\ll fet.al.\ ill beaed on water weU ev14enae 

and tut\7 en aa a barrier aaa1r.st eea vats:r intrusion at cev Well Sites A $nd 



! 
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B, et least to acme extent. In Crosa Section E-E' the Santa Monica to~lt 18 

ehown ee 4roppba ~he base ot Qt. &ravel end sana south ot this fault, tbul 

accounttn& tor a sreater tbickneaa ot Qt aquitera 111 Geo-na-ta Bo. 3 end llo. ' 

te$t holea. 'l'ha east end ot the Santa Monica teult meJ exteod f£~11ibel" eaat 

then ehovn on the mep. 

Charnock teult. • The northwest-trenditll Charnock f'&ult Uea ott the 

encl~ liSP en4 between the City's Charnock wells ea4 t.bG eeat corner of 

S$nte Mon.,toa. It 18 eb.o~n at tM east end ot section. B·B'. lt dro»G the 

Sa~ 1\.~ro aquiter on tho northea•' side eo that. 1" hao "en preserved trom. 

pre .. Qb eros1on, thus eccOWJ.t1rc tor tho 200 tee\ ot equUer or more 1D the 

Charnock wellt. fhia tatat eonat.itutea th$ eotltbu•st bound&f'l ot tbe Charnock 

srou,n4 ~oter su.b-beain and forme the northeeat 'b-~17 ot tbe shallow Smta 

Monica g:rouad water t>a•in, over vhich tb.e Cit)' 1a situated. 

P.Rr.SEft G.ROU1ID 'W.Ai'BB SlfUATIOB 

Binoe l~l when the C1tJ ot Santa Mcnica abandoned ita Marina .Plsnt welle 

becuWJe ot '" vetc;r 1ntr®1o.n and besea to obtain 1108'\ ot 1ta water from 

Metropa.li~n Vater Dlstrict, the aquUera "neath the Cit)' have been reabarp4 

with fresh. water derived trom local :re1ntall. Dur1ng the last eteverel ~era 

a comJidetable quent1t7 ot pt~tGblA fre$h voter hee ~D wasttna into the ocean 

via Sente Monica Can,yon end ahellCM unde:rsround aee~ elona the sbo~ line. 

Much ot thU esca»tna treall ws~r is auserio:r 1D quaUt)r to t.bst froxa the 

Coloraeto River (MetropQlltriu Water Diat~1ct) ae well os be ln.; • lot l4sa 

e~l.ve. lt 1a Jrobable that a new wet qclA has besun1n aoutberll. Calitor­

#1o1 poae1bll $t&rtlrl.s 1n 196;.-66, thus ena~ the sbnor.t:I&U1 lone 20 7e&r 

l'ebf$ll. for ten oza tw$l.ve 7eore (the Ut18.1left&th ot a local wet cycle), 1t 

sh0ul4 be poes1.ble to obtein 1UO$'t ot tb$ C1tr• a water eu.ppJ.¥ at much lover 



cost tram local wel14 that woul4 other.~iae waste into the PecU1c OCeaD.. 

f-.rea J!!e ot ~a Vater Intrusion Bezard. • Iu the northern. aad north• 

western parts ot Santa Monica, where the bast ot the ebaUcrr~ Qt oquiteJ' 1a 

above aea lttvol, there should never be eey dens_er of salt uater 1ntru.s1oa. 

1'hGrefore tt is possible to pump aa much water es can be econOlllicoll.J obte1M4 

from the Arcadia welle and trOQ San Vlcente Mo. l at 19th end Sau Vicente ea 

woU es from future wells et tonaer~ reoouwended WeU Site 2 at or neer 26th 

&nd La Mesa (see Memo ot Jurl.e 301 l96S) or at Well Locatloa. C 11iear 11th and 

Sen Vie&nte (thia repol!to) where the buse ot Qt 1a neer or ebove see level 

(ace Sect10Jl c-c•) witbou\ 4a~l" ot t\ltue aea wete~ tnves1on. In other 

words t,he base of tM onl.l oqu1fera here (Qt ~evel and aend) lies above aea 

level and the urea 18 ~ fro= tho threat ot future se.a vetor tntru.oioa 
/ 

nortb:weatr ot a Uae runv1ns trom sen Vicente and Uth (lieU Site c) no:rth­

westvar4 to the 1nt.er&ect1on <>t Ceutinella end Santa Monica ~varct. 

AlthQU&h wells 1n this tr~r er~a north ot the Potrero Ceeyon am\ J~nt• 

uoo.a feulta DQ" so 4r7 4ur1:Je tuture drou&bta ot 10116 4urat10t1 the7 ehoul4 

never produoe eelt vater. However~ onlJ modente aue4 vell$ pw;~ trca 

300 to ;oo e~·p.m~ each at preaent can be eMpected in th1a area em the 

thielmesa ot the aquifers 1a '0 or 60 teet. It ma1 be posGible to 'obtain 6oO 

or 700 q;.p.m. wGlls elotl& Sen Vicente Boulevard bf drillJJ:l& 26·1neh d1ameter 

hol.ets vith llt•1nch casin3 su~:rO\UldQd by o well vc;;she.d gravel en'*'llo~ 6 inchea 

thiCk. 

San Vicente No. l vell 4it 19th and San Vicente hea been GtacdinS so lon& 

withou~ betns p~t1 tllat 1t ma1 be a.11ted u.p. AltheueQ i.t had e su.tlte1ne4 

and poa•ib~ swab~ asa1n olsoj before 1•tautq a .nc~ pqmp. It m&1' not 

eome beck after standina ao lona vlthout. PW11PiD&• 



mll WAUR WELL SITES 

14 l have been "qu.e£lted to recommend a1tee tor tour new mun1c1pal 

vater vella after oaretulq eveluat1:na the latee~ 1ntormat1on from recen.\ 

tes~ holes etti wells, 1 shall d16cu.ss below these end other vell e1tea 

previousq oonaiderc4. On GCCQ\1® ot the th1cke;r aquitef'S, a =w wU u 
Site A orB producinG trom the S"n .Pedro fo~t1~n 111 the inle=d eastern 

p&rt ot the Cit7 1 wUl probobl.J have a 1ar6Qr vote~: Jield J therefore it 

rates No. 11n rq rec~mat1ons. 

In view ot the teet thnt t~ 200afo0t, wells at the tor=er Marine Street 

PWil.PinS plent beceM s.ntruded w1tb. ealt. water even. durin& tho vet 1eir ot 

1941 1\ misht b$ advieable to dr1U e 200•toot observation l4ell near Marine 

en4 16th -beto~ pura.pina a D$'W Saa P.edl"' eq\U.i'er weU, e11ch aa Well Site A1 

too heGviq. tmt'o~uns.tely the electric log ot United Geophysical Corpora• 

tion.•a NQ. 5 teat :bole et Marine and 16th drilled 1n 1965 ebawed no eharecterJ 

both~ s. P. eu4 Res1st1v1tJ curves en near)¥ atra1&ht linea. Th1a 

indicates either that the recor41na inatX"UMnts vere not tunctiOD.inl properq 

ur that salt water 1s still present 1n the aquifers here. A water ~ample 

trom 120 teet ill United Qeo~aical•s ~at BolA No. ; wos fresh, ~"fo:rt it. 

appears that. tho t•eccrd1%ll equ1pcent vee out ot ort!er • In Jlobil Oil ~\l 

V~iee .No. 11 ebotlt a Jll.1l.e farther aQUtbuest end oD3.1 a tow blockG tra.a the 

co$et l.1ne 1 tho electric lo; shoua excoUent. detail aa4 cleor~ lnAioatea that 

the San l'tdro GUinda be-lo-4 ~0 teet COD.te1~ fresh wQter. Bovever tb.J low 

resietiv1t7 en4 h1sh s. P. c~rve (on. left) ebowa thet the Qt aqu1tera abov• 

24; teet all contatnea salt vet$r at tho tiM the Venice No. 1 lei -wu rua u 

but thie .emphaai:es ~ tact- tha-t the Ventce ... soutbe~ S~ta Monica area 1a 

V\Wlera'ble to sea w~t.er intrw;ion. IJJ. observation weU about 300 teet deep 
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et the tormer Msr!De Street P.lmllina plant in ordor to 4eteot future aalii 

water 1ntru.a1on 1a bi45hl1 des1rablA in rq op1D1on. 

1'bc loeatioas for new \Utter vells 1n the City ot santa Moa1ca thst ere 

recomtuende4 herewith or hsve been cona1dered 1u the past tev )tear& ~ 

disc~a:ed 1n the follmt1n& perasra»h&. These vaU sites are erra~ 1rl 

their o.~er of ,probable water peld, the most favorable location beiDa 

diecu.osed first. 

WeU Site A (Public Work.Q Yard). • On the beaSJJ of knO\IA gooJ.osical 

evid.onqe the moat pmd.sitta e1te tor a l&rp eapac1tJ weter weU 1s 1n the 

rtc1ntty of Qeo-Data lb. II which logp4 14' to 16' teet ot wate~ beiir1rl& sen4 

and eravel in tho Se: Fed~ fol."t'WtiOll be·tween doRtbs 186 ea4 '+25 t~t. 'llleae 

a.qulte.:ca »re elee.ner oDd ~h more panoo.obla then those in the shallow '1' 

aquite.r. ~ electrte los ot th1G Geo-Data No, la (near Stewart sad O~ic) 

eh0\.'1 a puzzlJ.Da 1acroase 1n S,ponteneOWJ Potential (S .f.), tbe oune on the 

lett vide Qt the log, belov 370 t"~; this m!ebt ~1cate br.acktah water 

bet~~n depths 370 8114 tba bottaia of the teet hole at It 30 teet. However the 

resiotivit)" (riGht &id_. ot loa) re~ins hish so that .saline weter ia tmlikeq 

above 40S feet, On •ceount ot 1t• eonvenien.co aa o 4rUl site &lld the 

PoaaillU1t1 that t-tto or three · vel.t. sa rm.&ch ea 1 11!00 teet span, (so th$t 

the)" ahould not 1nte~tere w1th each other), CWl be 4r1lle4 on this lart:e 

traet. the northeal:iter.n port ot the ~bl1c Works Yard 1a det1sneto4 Si'te A. 

PJl it Ues al!sbtl,f tsrtber east trom the "Weat Ed&e ot L\an Pedro Sand" (see 

map) this equiter m1aht be s~uhat thicker tbau 1u Geo•Deta #!J teat hole, 

('00 teet to the no~est. The 'OO.f'oot ortoet ot tho wee~ ~o ot ~he sen 

Psdrc· 8~0!.-l by tlle S~nts Mon.ica t'3ult t1hewn on the m;p 1! 1:1ere4t a pc$sible · 

1nte~tat1011 •• ie tbe Aorthaard bend. in th.e east end of tl"~ Ssnta Monica 

f&ult so ea to throw O'.nite4 Geo_pb:oical No. 6 teat hole en tbe eouth a1.Ae. 
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Actu.elll there is no proof that the e~hat questlone'bl.o Stints Mon1~a faul.t 

extends th1a tar east. It it doea it ldiht set ea a barrier apinat po8sible 

aeo water intruaion from tho south. It 1S probable thot a arewl pack veU 

at Site A v1U )'1el4 11000 S•P•m• ot -ctster s 1milsr to the City's Cha;noclt . 

ve.lla en4 that vetor like Ch$.~nock w1U be tound. 

!he pilot hole tor e ne" Yell et Sito A should be drilled to e depth 

of sbout ;oo teet end • resulol:' electric los run so ea to determine th~ Jiroper 

dalfth tor the weU (llntl the exaet intervals to be ptrtoreted in edd1t1on to the 

,probable quel1t7 of the voter end thickneaa ot aquifers.. As tbe Sen Pedro 

·a-~u1f'era ere cont1nea. (separctc4. bfi=Retmeablo cLey $nd silt trom. the Qt 

a'i}.uifel'$ ebove 1n Geo·D~tn Ito •. t. and No. 2) and under EJCWO hydraulic Rrea~ure 

oJll3 tllE: Sau Pedro aqu:Lters ebouliJ. be open to pel-torations, the water in the 

Qt tabove be ina blenke.d ott with uopurtorated · cao 1n&• This abould hell 

prevel;.t all1 contrutt:l.~tion d.w:inS tutlU'o droushte b; aalt water 1 such es that 

ebown b7 the 1960 electric lOS of Mobil 011 Company's Ven1ee lio. 1 ebove 24' 

:feet (in Q.t).. The San Pedro aquiter below" Qt !n this Mobil veU eonta1ned 

on~ fresh water 1A 1960. 

AlterJJate Well Site A. • ~is alternate lcx:etion at or cl.~e to Geo-Data 

No. It is a little lesa ot a c•bl.G than a s.1te near the northeast ond or the 

l?tl.bllc Wot"ks Yard (s.s.te A) because s t~st hole hea elree.dy be-an eettple~4 

bore. !owerv~;~, Site A 1a abou.t Qll strike w1th Alt€ttn$te A end tbe.ea two aitee 

~ biJ considered ae e<4ual in viet~ ot the m.o:re ecsi~ controlted drillinl 

c;:•nditioM et th1a yard. 

'Well Site. B. - This e1to 1a a potted in the center perkwa7 of Olym:pic 
I 

noDr C~nt~lla but ia:; t'.e ~ov~d os ~;tch ~s 500 teet ocuth~e$t if this present$ 

too Wlch or a trefttc baur<l. T41a a1te 1a shown on Section 1•111 ·B" en.4 it 

ep~ara to faU 1n 4 small sl"neli.ne or beain in the SeA Pedro aquifers, a 



desirable feature. A d~,pth ot 520 teet; tor the pUot hole1 SA which an 

eleetx-1c 1.0& ah~uld be run, is estimated but it mJoht be cstr.ied aa dee» aa 

5;0' or to the base vf the Ssn Pedro aond (top ot Pice) 1f still 1Q land or 

iravel et ;ao teet. A eite closo to Geo·Data Zfo. 2 test hole ls Gllshtl,J 

less ot e pntble anCl can be substitutsd to:t Site B it 4ea1rerl. A ~ well 

et Site B or one near Geo-Dato lfo. 2 ie J\.\St &a good aa at Site A o:r e weU 

~a .. Geo•Data No. % except tor tho favorable land s1tuet10%l an4 accesa1b1llty 

at Site A; otherwiG~ » m1$ht ~ rated first. 

Alte~~b Site ~· ... A little UGed (') corner Dear the north ewl ot the 

Santo Monica airport has lieen. p.tcke-4 aa AlternGte WeU Site B on. the map. 

This would require en e.x:ploretoq pUQt hole to !too teet or ao 1n whicb eA 

electric loa would be run snd the loa ma1 be unfavorable. !he be·se ot SaA 

Pedro sand. ml&ht be too shallow to Justir, e well here, even 1t pem!.tte4 

f':rcu t~ 1tGtldpoint Qf air trattic, but prom1aing aqu.ifers m16ht be tOW14. 

It i.e too mq.ch of a aa-~le ~ 1lo recommended now but 1~ could be • aood aite 

tor a Sen :Pedro water veU eevCJre.l Jeers he!lce. 

\\ell Site c. - ~a new veU location 1a 1n the cente,_. »arkwaJ of S.n. 

Vicente near llth St~t. It liea Ju.a' north ot the eaaterq proJeot1on ot 

the Potraro Ca:tl1on teult lihere fractured Qt aquitera may be more prol1t1e 

tbau ll~ro untr~etw'Od by tetult1ng. A biG egr1ns. oomea out u santo .Monica 

Canj'"Oll e ehort dutance \lest ot thia veU site ;probebly from such a tract~ 

zone. AlthoUGh tho ba&e ot the liRPftr Pleatocene eravel end sand ( Qt) 1a 

EJ.>peCted et etbout 250 feet {e~e 8ect10A Cot•) Snd 1s SOlne41hat sh&llo\iOr thaD 

on the do\Jnthro~n si4e ot the teult, th1a Site C 1a rec~Dded boetr;u.so 

(l) the feu!t should ect es a bcrri~r ca;~inst future eea uater 1nva$iot.i 

(2) til$ bese ot Qt 1s close to ••• level so . that po a.1lt vater invasion esc 

telt.e plGce ur.tless tho baa~ ot Qt 1a dee.Jter ~n aholfD~ A llJCU about 2'1' teet 
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a.p.m. 1s .a.ot ~eaaoDabl.e. 

Yell St.ta D. • ~1a site 1a 1G Lincoln Park near Geo...l)ata Jo. 31 1D 

vhich UO feet ot unu.aual.l,y pemeabl<i Qt. oquUera are 1nd1cete4 b7 the 

electric los. As shot4n 1o. Cross Section 2·11 the baee ot tba Q\ equitera 

1& at 30S teet so 'thot a 325•foot well is J'ecommended here. Dle presen' 

water level 1a abo® 61 teet. ebo-re sea ~vel so that there 1s no present 

de~r ot aee weter 1ntl'US1on. Aa lona aa the &tat1c water level here 

rems1na above t;aea level there ceo be no chanco for aelt vater 1nv$sion. 

However thla nc~nde4 veU aite l1ea aouth ;)f the Saat& Monica teult. 

barrier an4 11 eubJoct to eGa liP'ter 1ntrus1on 1~ e lleU bel"$ 1a p~d fo~ 

eeve~el aonths v1th tbs atetic water level below sea level (depth 130 feet 

or deeper). ~ret ore tbe et&nd.J.na vater level should be V$tehed eeretulJ¥ 

if it &eta belou l20 teet end pwap1as; should be reduced or tiieeontin®4 1t 

the level should tell belcw 130 feet. BJ lloldins thia etatlc level near eea 

level or above there should be no har.erd from aee vater illtruaiOD in the 

tuture. A sravel peek well 26 iflches 1n 41&:aeter at. th1t1 location v111 

probably 11eld 600 'to 800 &•Poll• :t.rom the UO teet or so ot equ.ttera betveea 

tha static water level est~ted at 60 teet an4 the bottom ot Qt at 305 teet. 

Al~rnate Well Site D. • Th1a \tell locetlon 1a neer the aouthern corner 

ot t&;:mor!el Perk at lltth snd 0}3mp1c et or near oeo-Date lio. s. Althoup the 

base ot Q.t sre~el end et.Uld_ vae toW!d here at 253', about 50 teet. sbsUowe~ then 

at WeU Site D in Lincoln Park, 1t baa ebou.t the &ftme thiekneGa ot eqtt.lfera. 

lt the statio vcter level ~s not eUoved to feU below depth at 110 t•t 

(cloae to see level) no aelt water 1nves1oa abould cec\lr. The aqui:f'en ep»ear 

to be ~re uUt7 than et Site D; ~uce a ~1eU 275 .f'e~t cleQp st JJ.tor~te D 

(Negortal Perk) w1U probabl¥ 11eld SOO to 700 i•P••• from about U5 feet ot 
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equ1tere. Bovever #et1atectoq l*ella can probabq be obtained a\ ~tb 

Lincoln and Haor1a1 Parka. 

Well Site Do. 2 (2Gtb. and Ia Meaa or San Vicente). • !Ail veU site vae 

"ec0tn'f;Srlde4 1o rq IUfiJlO ot June 301 196,, and b;r Unlte4 GeopbJs1oal :Corporat10D.. 

AltJlou.gh the Qt squ.1tera are cnlJ 50 teet th1clt a weU 200 fen deep viU 

probeb~ ~ about ltOO &•P••• ot vater because the equitero &p~sred to be 

more permeable than ira most J.QC611t1ee in the PleiStocene terrece c!epos1ta. 

@_en Vicente end 7th.. - A nev veU s1w 1n the v1o1n1t; ot Ulrlted Geo• 

pbl.sice.l'e lfo. 3 teat bole baa been considered bec&\Ate the electric loS ot 

thla hole 1nd1cetes that about 100 teet ot Qt equitenJ ere J}resont between 6S 

or 70 teet, the probable preaent otaD.dirl& water lavel, end 2S6 teet (aee 

Sect1o:l E·E' ). However the louer qO teet of eravel eDJl sand, b#t~een 4-e,ptha 

200 tand 2;6 appear to be quite· silty end "W1ll probablJ produ.ee little vater. 

The 60 feet of water sand 0¥14 sravel. betweell 70' tUld l;S• appear to }?e more 

per=esblta but onl,J mud on4 no water woa reccvere4 fro= 120 teet wMre an 

attempt to %"4cover a Vlllter e.emple vee made, ~obebl.J because ot cev1q 

coz:tdlt1one. Although e well pum.,p1J3r8 ~00 S•P••• caa. probabl)t be ebta1nmi here, 

Well Site D, in Lin.coln Pt~rlt1 about a mile to the southetr~at, sbwa thicker, 

more permeable aquitera . and 1a preterre4. 

Neruo Street Pork near 16th (Obaervet1on Well). • fids is tba site ot 

the J.Sarwa Street wate·r vella &nd llWflpina plant that vere abando-ned becau.se ot 

see water 1nvaa10G ira l~l. 1'he old wella vere ot1ly lSO to 2$0 teet deep and 

'ltlllJ' hsve obtained at least part of the$.r veter tr~ abellov San Pedro .t.tquitera 

(Poland et al 1959). Tbe exeeUent electric los of Y~1l 011 t a Venice Bo. 1 

(leas than a mile south~est of MariM Street Park) where the upper 24' feet 

consisted ot Q·t t;ravcl, tiu~ end ellt contai~ ~c;~lt lister ~Ui£eata. tho 

toUa.r1:1& G~llleution• 



...... 

(l) These Marine Street wells obtslned part o~ aU ot the1r water trom 

Qt equifera thet ere local:Qr marine (contaia sea ehella) on4 re~le tbe 

oldflr msrine san Pearo sends here. 

(2) file Smn .Pedro aquifers are sbnarm.aU, ahell.cw here atl4 were 1nv,de4 

by se3 -v~ater c~ from Qt aslt vster gravel an<l eend that are d1reotq 1a 

contaat w1th the san Pedro sand \le.low. 

In view ot the ver7 poor, teat'lrelesm electric los of United Oeo• 

peyc1cal lio. 5 which mi$b't 1nd1cew that coneidereble salt water remeina ill 

these etm4a sQd the vulnerab111tJ ot ~r1ne Street Park to subsurface aea 

water intrusion, I recom."!&nd tbst o~ an obaervet1ou well about 300 teet 

d®p be drilled here. Such en obaervotion wcU \1oul4 warn eptnst tu.ture 

1ntnw1ons ot see -water, eapcciolll when tu.t\U"fl wells ot \/ell Sites A or B 

ms¥ be JiUm.Pitle l&r~ queatitiea of trosb water tr0!4 belO"d sea level es the 

Charnock vella have been do1J28 tor Nny )'ears. The Charnock Vtll.la ere in 

an~..Mr fau.lt block end hfwe not been ettected b¥ sea veter inveaion to date. 

Polend stsr~e that the Charnock vella lltSJ yet ba iDYeded b7 salt water 1a 

futuro :esra ao loll& aa MtfV1 ,pt;m121Di with atatio vster levela belo\f that ot 

the sea continues (oce seetio~ B~»')• 

WW/or 
Ventura, California 
Septembsl" 3, 1968 

1\eapet:t~ au.bmitte41 

:lti~ ::r.' ~p_<-y 
Thom&m L. &1le7 
Consultlns Qoolosiat 
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