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THOMAS L BAILEY

CONSULTING GEOLOGIST
3714 FOOTHILL ROAD TELEPHONE 643-8508

VENTURA, CALIFORNIA

CORCIUBICHS AND RECQMIENDATIONS

Recent sudsurfage information indiecstes thed 8 large quentity of poisdle
frach veter gonerally of botior quelidly thea Colorsiv River water has besn
vaeting indo tha ocesn since 1962 both vis o stresm 1a Sante Monice Canyon
and by unseen underground seepags. luch of this weter cen be recovered end
used by the City of Geata Mondca by driliing seversl o vwells in eddition
tc; the vecenfly complated wells, srcedie 3 ond & end Gsn Vicents s #1 (15th sna
Ssn Vicente)., This well drilitng progrewm should result 4o a very considerable

reduction in the oost of the City's veter supply over the next 10 ;yeara‘ or
Langer, '

Hoat of this ground wstor is obtsined from porous end pestiesble gravel
end oand beds, or squifers, thet eggregete 50 to 100 feet in thickassa, ia
the surficls) Terrsce Deposits (Qt) of Upper Plefstocens ege. These veter
Yeering strata sre nesrly horizontel =nd underlie the entire City. The bsse
¢f these ehnllow Qb squifery 1o generslly 200 to 300 feed below tha ground
surfece sol wells produeing from them have yields of 300 %o 500 g.p.n. SBome
of the pev wells night hove copecities es high o3 00 g.p.m.

Under the eestern or northesstern third of the Clty of Santa Monica
recent test holes revesl that desper watey bearicg ssnis Aend grevels in tha
Ssn Pedro formation of Lower flelstocena ege are present et deptha of 200 %o
500 feet snd below the G strata. These deepor squifers beve eb eggregata
thickness es grout o5 229 Leet and are cleenar and lesa eilty then (4 end,
thcrefore, pone wsllo o thom shouldd be copeble of inping &8 cuch ss 1000
B.9.8. Tha Charnoch wells locsted sbout o =mile e&sﬁ of the t."-ity Limits
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caamonly pump 2,000 gallons per minute oa production tests; they derive their
vater frem sbout 230 feet of the some Ssn Pedro ssnds and gravels gt depths
of 140 to 500 feet,

As reguezted, Y e recompending four nev wells ss follousi

Woll 8ite A. =~ A vwell ebout 450 feet desp to be located neaw the northe

east corner of the Public Works Yerd. Thse veber will com2 from the Sen Pedro
squifers betwesn depths 200 and 500 feet, A 26-inch grevel pack well 1s
suggested end such a well will probably produce 1,000 g.p.m. of potable fresh
weber initially,

Yell Bite B, - This site ie in the center perkvsy of Olympiec Boylaverd

end ghould be locoted within e fow bundred feet of Centinella. The estlusted
depth is eboud 500 fect snd the Ssn Pedro send below 200 feet 4o the oblective.
A wgll bere is over 2,000 feet from Sitz A snd should not interfere with eny
vells et the Publie Works Yerd; the yleld sbould be similer, probebly ot lesst
1,000 g.pomie

Wall S8ite €, » This logstion for a 250 feet éeep Qt well 4s in Sau Vicente

perkusy meer llth. IS is slong the eesterly projection of the Potrero Cenyon
fpulg vhare posaibia fracturing bordering the feult zons may iucresse the
wetar yield beyond ¢he normel 330 g.p.m. cepacity. The buse of Gt iz Jusd
sbove sea level, so that there should never be any denger of futurs soa water
intrucion st Well Site C.

Hell S5ite D, -~ This locstion in Lincoln Perk is the most promising site

for s large voluzs Q% well found to date, The well hsre would be 300 foet
decp and 2 probable weter yield of 600 to 800 g.p.m. is indicoted, The
gtetic vator level should be wetohed cerefully armd not ellowed fo fall below
ses level more then a few feet becsuse the squifers are gmsw balov ses
lovel) and subject €0 ses vabter intrusion if overz:umpwed for & protracted
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period .

Obaervetion Well, - An observetion wall sbout 300 feet decp is suggested
at Maring Strest Pa.r&, where ses veter invesion cecourred gbout 1940 end would
be gpbt to occur in the future, A smel) dismeter well bere would give &
varning £ ses vater should bogin to invede the squifers agein.

Although four now vell sitge ert given sbove and will probebly remain
valid, your drilling progrem should be flexible snd might be revised becsuse
of ngv informstion obtoined in the drilling or pusping of esch new well &8
it 15 completed.
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THOMAS L. BAILEY -

CONSULTING GEOLOGIST
3714 FOOTHILL ROAD TELEPHONE 643.5508

VENTURA, CALIFORNIA

REVISED GROUND WATER GEOLOGY AND
SEM WATER WELL ST FOR CITY OF BANPA MORICA

fuguat, 1968

This yeport 1¢ prepsred fur the purpose of (1) bringimg up to duate the

ground voter geology of ¢he City s3 ravesled by the drilling of o fav nov
¢ster welly and elaven Yast holes with glectrie logs since wmy origloal
report in 1962 and supplementery vepord of Februery 15, 1955, and (&)
recomwending the nost promdaing sitea £or four now veler vells fogother
vith the Justifiestion theredor,
.Bourcea of Hew Infermotion : >

In Hey, 1953, United Qeophysics) Cappssy drilled aix test holes, {hree
(%9, 3; & end 3) i or unosr Sen Vieente Boulavard, Fo, 4 in ths cirels of
Pelicades ivenua negr Téh Street, Ro. € ad Cloverfield and Olympie, and 390. §
(ncar the City's sbandoned Merine Birces vells) Haring ead AGth Streets,

These test Loles all appesr on the ;anclaaea mep together with somp of the
aiznificand infornation cdialued in esch hole, Elsctric logs wers run dut
those from No. § (et Morine snd 16th) end Ko. 6 (Cloverfisld end Olympic)
shou no chersctar ond ave prsctically uselsss; ouggseting either pour
raconding or, pousibly, the presence of brachkish €0 salty water ia To. 5,
the proreset log. Hiwevor the wster symple recovered from No. § was fresh.
Tuere holes wars blowa with compressed air and woRer saxples wers ¢ollsctazd
for porbia) snelysis except ia Fo, ) (19th end Een Vicente) froa whieh no
sonpln of water or cubbings wers obbeined, sud No. 3 (7ek eud San Vicents)
whére only mufl wes recuvered, possibly bacguse of c&ﬂns conditionn., A
ole



report by Peul Prestholt, geclogist for United Geophysicel Corporation, deted
M5y, 1955, tneluded ccpies of the electric logs and alsc water anelyses |
showing Fh, Ironm end “hardness in perts per million" (p.p.m.) (possidly Totsd
Dissolved Solids) from Test Holes ¥os. 2, 4, 5 end 6. The "hardness™ varied
from 240 4n Ho. B to 51h in No. 2 snd the weter in ell thess holes is ussble,
glthough Iron with 8 concentretion of 0.17 p.p.m. in No. 4 (et Palisndes nesr
Tth) is much higher thur in the other holes end might incresse enough
eventuslly to require some treatment.

Cn Juna 30, 1965, I submitted to the City & mewo eatitled "Review of
United Geophysical Corporstion Report end Reccamendstions on New Well 5ites.”
In this I czlled sttentlion to the poor quelity of the electric iogs snd
recouzended three nev vwell sites, Ho. 1 et 19¢h end 3en Vicents, No. 2 st
264k end Lo Moso end (t?ematively) the sita of No. 5 Tost Hole st Marina snmd
16th Strests,

In April, 1965, & nsu weter well (shich I shsll call Sen Vicente #1)
located in San Viceante parkway at 19th Btreet, was completed at a plugged
depth of 276 feet. This well pumped s meximum of 603 gollons per minute of
godd quelity fresh water with an 88 foot draw down and @ sustoined yield of
463 g.p.. with g 64! &raw down. This 3o considered to be a setisfactory well
in view of its shellow depth end ebout 60 feet of squifers. As the bottom of
this well is kb feet sbove ses level there is no denger of future ses wster
intrusion here. The yield of thia well ves somewhet higher than that in the
two recently completed Arcedie wells (Eos. 3 end &) thot pump 360 %o 450 g.p.m.
sustoined flow eech with g drewdowe of 61 to 108 feet.

In March, 1968, Ceo-Data drilled five test bolas to en evarage depth of
LGS feot end obtuined eleclric loge of guod quelity from sll five holes.
Theze electric loge together with Ken Kesp'a interpretéﬁrion furpish g much
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aore relisble guide for loceting ney veter wells than previous information
end my presant well site recommendations, therefore, superseda pravicus
recomzended well sites that hsve not been drilled,

Mr, F. J. Schroeder hss kindly supplied me with additicnel subsurface
inforumation froa Mobil 041 Co, in the Venica areas adjacent o Besnte Monics,
and sn Oceldentsl Patroleus Co, core hole with a good electrie log in Sante
Honica Canyon, 88 well a8 edditions) well informstion from Los Angeles Flood
Control District, the State Division of Weter Resources snd the published
"Report of Referse™ by State Dept, of Public Works; Celifornis Wster Service
Compsny va. City of Complon snd Alexsnder Abererombie, June 1952. All the
vells from which significant information was cbteined, including Geo-bat&'
end United Geophysicsl Corp. test holes, o1l wells, snd deaper wetar wells
sre shown on the enclosed lsrge topogrsphic Contour Mep of Bente Monics, The
wora importent oy essential information such es totel depth, Base of Qb
(Upper Pleistocens Terrace Deposits, the shellow water zone), sggregete thicke
ness of squifers and the most recent astetic veter level sppesr on the map
slongslde each test hole or well,

Section A=A' of my 1962 report, through the Arcsdis plant, hes been
revised to show geological conditions es they were found in the two new
wells and the 600-foot teat hole thed found no deep wster sands; it 13
iacluded horgwith slso. |

HEY GEOLOQICAL IKFORMATION

48 zy origingl yeport to the City of Ssnts Monles, dated April 23, 1962,
describes the ground vater geology snmd equifers thet underlie the City, ths
rresent report will discuss pew geclogie informetion thet hez been obtzined
from the 1l teet holes meniioned gbove 88 well s from Hobil Oil Company's
Venice wells, Cccidental 011 Compeny's Msrguez E. H. Core Bole in Ssnts
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Honica Canyon, end the new City wells, 3sn Vicente §1 (19th snd Sen Vicente)
end Arcedis Nos. 3 end b, Tha City's two latest Chernock vells, Nos. 13 snd
14, vers elso studied and the Sen Pedro eguifers in them were compered with
the probeble Sen Pedro in the lover port of Geo-Dste test holes Nos, 2 end b,
Unfortunetely no electric logs were taken in the Charnock vwells so ¢he
driller's loga uere used.

Summsty of Ground Weter Geology

In the City of Ssnte Monica the fresh ground water occurs in two
forpetions es followss

1. Upper Plsistocene Torrece Deposits (Qt). - These comsist of fleb

lying more or lese silty but generally porous snd permesble,. brown to tene
grey; nassive bedded, poorly sorted grwel:s and psbbly aends contsining lenses
or interbeds of serdy 24ilt snd silty cley. The lecs silty, permesble grevel
end sond gireta below the water teble constitute the shellow squifer zone
{Qt)» The £4lt snd clsy bodlen, %hst comprise locally from 10 to 65 per cent
of the Qt) heve l{m mmeabmty end contribute little or no ground ua%er;
The upper port of these Terrace Deposits iz well exposed in the cliffs of the
Pelisedes end those boxdering Ssute Mcplcas Canyon, The deeper strats sre
sinilay to these outcrops,

Tne thickness of the Terrsce Deposits (Qt upper aquifer zons) renges
frow O et Brentwood Knoll at the north edge of the City (whare Pico Pliccene
cu‘«:,cidpa )" éo 300! at Lincéln Park. The sggregate thickuesa of woter bearing
gravels ond sands (equifers) generally renges from 40 feet in the northern
pert of Sente Honica to 110 fect st Lircola Park (7th and Wilshire ia Geos
Dato Test Eole Mo, 3) 2nd 115 feet at Mexorial Park (14th and Olympic) in the
central pert of the City., Thke thickest more perusable section of Qb equifers
vas found in Geo-Data No, 3 at the genter of Lincolan fark. Althoughs these
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shellow aquifers sre slightly thicker (115') in Geoc-Dete Ho. 5, st the moin
entrance to Memzorial Perk, the electriec log indicates they are less permesble
thsn et Lineoln Park, The Qb equifers tend to becom® more silty and conteln
roye 811t interbeds eepst of Colorado Avenua; hence they are less promising R0
the gast.

2, gsn Pedro Formetioa (Qsp-lower Pleistocene). - Tuis formation is

weinly of marina origin but the originel ses woter has been flushed out of
the squifers for thoussnds of yesra and it now contsins lerge voluues of good
fresh woter, It éoas’iats of 50 %0 T5 per cent generaslly well stratified snd
persistent, uém; gray to ten, gof% and gensrelly elesn end perueable sands,
pebbly sends end grevels interbedded with 25 to 50 per cent blue grey silt
and clay. On account of their clesner cheracter and higher permesbility the
 Ssn Pedro sends end gravels generslly yield lorger volumss of good guslity
fresh water timh the shallover QU sguifers sbove.

The Ben Pedro aquifers, which sye gently folded, dneonfomably unierlle
only the castera third of Senta Monica, esst of the beavy 1ine maried "Woest
Edge of San Pedro Serd” on the enclosed msps.  Thesa desper sguifers heve
been removed from the contrsl end western psris of the City by pra-Gt (post
Gsp) erosion, In Geo-Data Ro, 4 (see Cross Sections B-B' and D-D') the Sen
Pedro is 258 feet thick apd 145 feet of 4t end possibly more below the
bobtam of thia test hols, is vater beering. The botton of the Sem Pedro

waler send may not have besn resched at 430 faeet, the bottom of Geo

The Charnock wells located sbout 6,000 feat esst of the egstern corner of

Sants Monjca, obtain thelir weter excluaively from the Sea Pedro formsticn.

Racently Chsrnock ¥o. 13, with its equifer from depth 142 4o 390 (see the

northsest end of Cross Secljon BB}, puapsd o msxinuz Of 2,100 g.pese from

ebout 240 feet of Sen Pedro eénd and gravel (pari’oratians 200-330); Charnock
G



No. 14 nesrby pumped 2,200 g.p.m. meximum, Therefore it is regsonable to
expect that wells loceted et or neer Geo~Dats Test Holesé gnd b the
northesstern pert of the City, will yleld 1,000 gellons pe or more

of uzable fresh water per well, As the weter level in the unconfined Q%
pguifers mey be different from thst ia the confined gen Pedro aquifers the two
sguifera should not be perforsted in the samg well.

Pico Formstion, - The steeply folded Pico formotion lies unconformsbly

beneoth the 4t end Sen Pedre formetions under Sents Monica but it cutcrops

et the surfece in @ small eres north of Brentwood Knoll end in Potrero Cenyon.
The Picc consiste of bluew-yray silby clsy shele or mudstone, The elesctric log
of Kobil 04l Company's Brentwood No. ) on the northwest side of Brentuwosd
Konll (Montena nesr Centinells) indiceted thaet the upper 300 feet of the Plco
formetion Trom 110 to k1O feet consisted of silty sand and sendy 2ilt, Houe
¢ver thia sendy zone has evidently changed into imperviocus silt or clsy esste
verd becausze, in tho 596-foot test hole located st the gouthern cornar of the
Arcedie Puxsping Plsat property no send was eacountered, BHence no aguifers
sr¢ expected in the Pico formation bonesth Sents Houice. To daté 8ll test
holes or wells drill&d into this férmation have found only blue gray mﬂ&%@
or sss,}:tf clsy shale thet will nod produce weter in significent qusntity.

011 vell dota indicate thst gquifers in the s$ill deepsr liocens |
ionterey (Modelo) or Topange formations benesth the Pleo mudstons eontain
only 8 little salt woter in the Ssnta Konlcs-Venice ares.

ETRUCTURAL QEOLOGY

The Pico and older (Miocenz) formstions im this srea have bsen rather
intensaly £01ded end feultod; thay commonly heve éips of 50 degress %o
vertical in Potrero Cenyon and northwestwerd where they aere exposed ot the
surfece. The Sen Pedro formetion is gently folded (aii:# gensrally lsss ¢han
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15°) 804 1s cut by & fev fsults thet ere shown on the map,
Faults
Fotraro Cenyon Fault. - This fault, that 1s cleerly exposed st ths

meuth of Potrero Capyon st the extrems west edge of the msp 15 recend snough
%0 cut the Upper Fleistocens Terrsce Grevels (Qt). On pege 15h Yerkes end
Wentworth (U,5.0.8, Specisl Pudl, for Atomic Eaergy Commission, 1965)
deseribe the Fotrero Caﬁarcn feult s followas “locality 6t The bsse of the
Upper Pleistocone cosstel terrace deposits 88 eut by two brenches of a feulg
with sggregete vertical sepsration of sbout 120 feet (mapping by J. T
NeGiil)) « » = . Ong fault ot this locplity is verticsl end ¢he otber dips
obout $5% north; st the level of the Pecific Coest Highwey tha feults Juxto-
pose merine Fliocens (Pico) strats on the north vith maring end non-msrine
uppor Pluzistosens deposita (G) on the south; these fsults may represent sn
esstverd extession of the Molidbu Coes$ feult.” Hoots in U. S. Geologiasl
Survey Frof. Peper 165-C shoved a H 75% E strike for this Potrero Canyoa
foult zone; I messured o N 80° B strie for 18 and on ¥hs mep both are shovn,
This fould probsbly effects the ground wgter level and mey frocture the Qf
.ﬁepoaits 50 e3 %o increasse thelr yleld of ground weter et Well Site C,
Breatwood Poull, - This feult is discussed in my original (1962) report

¢o ths City snd eppears %o Le en en echelon ¢asterly contiaustion of ¥he
Potrero Cenyon fsult zone. It wes fourd of 2,625' in Mobil's Brendwoed Ho, 1
o3l test ond et ebout 3,445' (-3,200 subses) in Sonts Monice-Szwtella OL)
Co.'s Birch Ho. 1 oil dest, It eppeers Yo cubt off the Sen Pedro ssnd @ short
dlstence scutheest of the Arcedis Pumping Ploaut a2 shown ¢n ¢hs msp sud Cross
Bection B-BY, It scts ez a groumd water berrier.

Sante dMonies Fsult. » This doubtiul fault is besed on waber wall evidence

sod may sct 28 8 barrier sgaiunst eca wabter intrusfon st new Well Sites A und
T



B, ot lsast to soma extent. In Cross Seqtion E-E' the Banta Monice fawlt ia
shoun as dropping the bese of Gt graovel sod send south of this fault, thus
gceouning for a greeter thickness of (R equifers in Ceo-data Ko, 3 and No. §
tes5t boles, 7The esset ernd of the Bax;ta Honics feull msy extend fariher east
then ghown on thHe mep.

Chuarpock feult, « The northwest-trending Charnoek fault lies off the
enclosed map ond betueen the City's Charnock wells end the eest corner of
Bgate Monica. it is ghoun b the esst eond of Szctiom B-B', 1% drops ¢he
Ban Pedre aquifer on the northssst side so thst it bss been preserved from
pre~it erosion, thus sccounding for the 200 feet of aguifer or more in the
Charaock wells. Tais feulld comstitutes the southuest boundery of the Charnock
ground weter auk-b&sin end forms the northeest doundsry of the shallow Ssnta
Monfes ground water basin, over vhich tha City ia siguated.

FRESERY GROUED WATER SBITUATION

Bince 1941 when the City of Santa Monica sbsnioned i%e Marine Pland wolls
because of 86s wster istrusion end began to obtain most of its wataur from
Metropoliten Water District, the squifers beneeth the CiRy bave been recharged
with frech vater derived from loecal reinfall, During vhe les¢ several yesra
a8 considereble Quantity of podsbls fresh veter hes been wsstiag into the ccean
vis Sente Mondcs Canyon end shellow underground seepages elong tha shoxe line,
Huch of this escasping fresh wsler is swperior in quality to thst from the
Coloredo River {(Hetropolitenm Water District) es well s being ¢ lot less |
expensives It is probable thod s nav vet eyels hes begun 1n. southern Califor-
ula, possibly starting in 1965-66, thus ending the ebnormally long 20 yeer
gry eyela that begen in 1045-%6, During o new wet cycla uith ghbove sversgs
rainfall for ten or ¢welve yeers (the ususl length of @ locsl wet cycle), it
should B¢ pessidle to obtein moed of the City's water e#pply &t mach lover
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cost from locel wells that would othervise weste into the Pocific Cceoan.
Arven Free of Sea Water Intrusion Bezard, « In the porthern and northe

veatarn perts of Ssantas Honics, vhere ths besg of the shallow Qb agquifer is
ghove se level, thare should nevér be eny denger of sslt vater intrusiosn.
Therefore 1% 1s possible to pump 88 much water £3 can be economicelly obleined
frow the Arcedia wells and from S5sn Viesnte No. 1 et 19th and San Vicente es
¥Ql) 85 from future wells at foruerly recommended Well Site 2 8% or near 26th
s la Mesa (ses Meno of June 30, 1965) or at Well locstion © nsar 1lth and
San Vicente (this report) where the buse of Q% 4s nesr or shove sea level
{sse Section C-C') withoud dsnger of future see weter invesion. In other
vords the bese of tha only squifers here (Gt grevel ond ssnd) lies sbove sea
level und the erea 18 freg from the thyest of future sea vater Intrusion
northvest of g line running from Sen Vicente end 1lth (Well Site Q) northe
vestusrd %o the intersection of Centinslla snd Ssute Monica Boulevsxd,
Although wvells in this triangulsr ores north of the Potrero Cenyon snd Brente
uotd fauits may go dry during Sfubure droughts of long duration they shouldld
nover produce salt water. Houwpver, conly moderzte sized wells punping from
300 to 500 g.p.2. each 8% present can be expscted 4n this eres snd ¢he
thicknesa of the aquifers 1s 50 or 60 fset. It msy be possible to obtain 600
or T00 g.pem. ¥Ells slong Sen Vicente Boulevard by drilling 26einch disazster
holes with h-inch cesing surrounded by a well washed grevel envelope & Anchea
thick,

8sn Vicenta Ko, 1 vell &% 19th end Gzn Vicente hes besn stsnding &o long
vithout baing purped that 1t mey be s8ilted up, Although it hsd e susteined
yiedd of puarly 500 g.p.z. whon coopleted in 1966 1t should be 2t punped,
end posaidly swabbed ageln olso, befors installing @ vew pump. It msy not
coaz back after stending so long without pumping. “
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NEW WATER WELL SITES |

4 1 liave been requested to recommend sites for four new municipal
water vellas after carefully eveluating the lstest informstion from recent
test holes end wells, I shell discuss belov these end othar vell sites
previously considered. On acccunt of ¢the thickar squifers, a nev well et
Site A or B producing from the Sen Fedro formstion in the inlend emstern
perd of tha City, will probebly heve 8 larger wcﬁar yield; therefore 1t
rates ¥o. ) in my recommendations,

In vigw of the fact that the 200-foot wells ot the formar Maring Stread
punping plent beceme intruded with azlt vater even during the wet yesr of
194l 1% ﬁiéht bs sdviseble to drill a 200-foot observetion well nesr Merine
end 15th before pumpling & new Saﬁ Pedro aquifer well, such as Well Site A,
$00 hesvily. Unfo:ﬁuustaly the electrie log of United Gecphysiesl Corporas
tion's No, 5 test hole st Maring ond 16tk 4rilled in 1965 ehoved no charscter;
both the 8. P. end Reslstivity ctrves ere neorly straight linsa. This
indieatos elther thet tha recording imstrumsnts vere act funciioning properly
or that salt weter is s$till present in the squifers here. A4 weter samyle
from 120 feet in I}aitad Gsophyaicalts Test Hole No. 5 wes fresh, tberefare it
aeppears that the recording equipment wes out of order, In Mobil 04l Componys
Veniee No. 1, ohout @ mile farther southvest and only @ few blocks from the
cosst linz, the electrie log shous excsllﬁﬁt detail end clserly indicefes that
the Sen Pedro ssnds bolow 260 feet conteinsd fresh vater. EHowever tha low
resictivity and bigh 8. P. curve (on left) shows thet the Qt aquifers sbove
244 feet a1l conbtained salt water at the time the Venice No. 1 log was run in
1960, This self voter raoy have been flushed ovl by frech vebsr sinca 1550
bub ¢his emphesises the fect that the Venlce-southern Senta Monlés sres ia
'mlmréble %0 secae velsr 1htmion. in obagrvation well sbout 300 feet deep
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at the former Marine Street pumping plant in order to deteot future sslt
water intrusion iz highly desirable in wy opinicn,

The locetions for pev vater vells in the City of Bents Monics thst are
recommanded hereuwith or heve been considered in €he past few years are
discussed in the following paregraphs. Tuese wsll sites are srranged in
their order of probeble weter yield, the most fevorable locetion being
discusaed £irst,

Hell Site A (Public Works Yard). « On the besis of knoun geoclogicsl
svidence the most promising site for a lergs cepacity water well is 4n ¢he
vicinity of Guo<Dsta Ho. & which loggsed 145 o 1695 feet of waiier bearing send
and gravel in the Sen Pedro formstion between depths 186 ond 425 fLeet, 'These
equifers sve clesner ond luch more permesbls then those 4n the shallov G
equifer, The electric log of this Geo-Data No, 4 (nesr Stewsrt snd Olymple)
shows & puzzling fncresse in SGpontsneous Potentisl (S.P.), the curve on the
left cide of the log, below 370 fest; this wight indicate dreckish wsier
betreen depths 370 and the bottom of the test hols st 430 feet. Hovever the
resistivity (right side of log) remsins high so that saline water is unlikely
above h03 feet, On sccount of iie coaveniente 83 o drill site end the
possibility that two or three wells ss much sp 2,400 feet epart, (so thst
they should not interfere with each other), cun be drillsd on this large
tract, the northesstern port of the Public Works Yerd is decigosted Site A,
As 1t lies alightly ferther esst from the "Hest Efge of San Pedro Spepd" (see
msp) this aquifer might be scmguhat thicker then in Cec«Dats F4 teat hole,
80C fest 4o the northuent. The 500-Coot offset of the West Edge of the Sen
Padro Send By the Sonta Monica fonlt chown on the pap 12 morely a poszidble
intarpretation as is the northverd bend in the esat end of the Ssnta Monice
feult so &8 to throw Unided Geophysical Fo. 6 teat ﬁsle ?m the scuth side,
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Actuslly there is no proof thst the sumevhst questionsble Sents Honlca feult
extends this fer sost. If it does it might sct 88 2 barrier agsircst possidbls
seo woter intrusion from the south, It {8 probable that s gravel pack well
ot Site A will yield 1,000 g.p.z. of water similsr to the City's Charnock
wglls anﬁ thet vetor like Churnock will ba found.

The pilot hole for & nev well st Site A should be drilled to ¢ depth
of sbout 500 feadt ond o reguler electric 1og run 80 es to determine the proper
dopth for the well sad the exnct intervals to be perforeted in sddition to ths
probeble guality of the water snd thickness of aquifers. 45 the Sen Pedro
‘squifers are confined (seperatcd by impernesble clsy snd silt from &he Gb
squifers sbove 4n Geo-Dota Ho. % svd No. 2) end under some hydrsullic pressura
only the San Pedro sguifers should be open to perforations, the veter in the
Qt sbove being blenked off with uaperforsted casing. This should belp
prevent any contaminstion during future droughte by ealt water, such 83 that
shown by the 1560 elactric log of Nobil 01l Compsay's Venice No. 1 sbove 24§
fest {in Q&). The San Fedro squifer below Qt in this Mobil wel) gontsiped
only fresh watex ié 1960,

Alternste VWell Site A. - This sliernate locgtion st or close to Geo-Data

fo, 4 18 & 1ittle less of a gmsble then g site near ¢the northeast end of the
Public Works Yard (Site 4) becsuse s test hole hes slready been completed
hore, Ecusver, Sits A iz sbout on atrike with Al%ernate A end thasg tuo sites
&Ry be considered s equal in view of the more eseily controlled drilling
cinditions et this ysrd.

¥ell Site B, ~ This aitez is spotied in the cgnter perixuasy of Olyampic
pear Condinslla bz..t ey e moved es much sa 500 fect southwest &€ this presents
too mmch of a8 traffic hotard. This site is shown on Section D-B'-B" end it
sppesra to fsll in @ small syncline or besin in the San Pedro squifers, a
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Geslreble festure. A depth of 520 feet for the pilot hole, in vwhich an
electric log ahouwld be run, is eatimsted but LV might be esyried as desp as
550" or to0 the base of the Sen Pedro send (top of Pleo) 4f atill in send or
gravel et 520 feet. A site closg to Geo-Dats Ho., 2 %est hole is slightly |
less of @ geoble gnd con be substituted for Site B if desired, A new wall
et Sits B or one nesr Geco-Date He, 2 s Just a8 good ea at Site A or @ well
nesr Geo<Date No. b except for the favorgble lsnd situation and accessibility
et S1te A; otherwice B might be roted firss,

AMteornste Site B, » A little used (1) corner ncar the north epd of tha

Banta Monice eifrport hes been picked mg Alteraste Well Site B on the meD.
This vould requirs oam exploxsbory pilot hole to 40O feet or so in which en
electric log would be run snd the log may be unfavorsble. The bese of Sea
Pedro sand aight be tco shsllow 40 Justify ¢ well here, even if permitted
froo the stondpoint of alr traffic, but promising equifers might ba found,
It iz to0 much of a gewble to be recommended now but 1t could be a goud 2ite
for a Sen Pedro weter well several yesra henee,

Well site C. - This new welld locetion i3 in the center pariwey of Sen
Vicente near llth Sﬁreet. It liea just north of tha esasterly projection of
the Potﬁsro Canyon fsult where fractured Qb aquifers may be more prolifie
thon wbhere wnfrectured by faulling, A big spring comes oul in Santa Honica
Canyon & shor: Glstonce west of this well site probebly from such & frecture
~ zope. Although the buse of the Upper Plefstocene gravel end send (Qt) fa
expacted at sbout 250 feet (see Boctiocn CoC') and is somevhst shollower than
on the dovnthrovn zide of the feult, this Site C ias recommanded bscsuse
(1) 4he foult should act o8 e borrisr cgalnst future sea water lnvacion
{2) the bass of Gt 1s cloze to asa level so that no salt vater Snvesion cenm
teks place unlses the beasg of Qb is deeger than shoun, ”& velld about 275 foat
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daep i3 recommended at this Hell 84te C snd a moximum yield of $C0 to 700
+Peme 13 not unrosecasble,

Vell B8ita D. - This site is 4in Linzoln Park near Gao-Data Ko, 3; in
vhich 110 feat of unusually permesble Qb sguifers are indicested by the
electric log. As shown in Cross Section E-E' tho base of the Qt equifers
i at 305 feet so thst 8 325-foot well is recommended here. Tha present
wster level 4a sbout 67 feot sbove sea level so that there is no present
dengsr of see weter imtrusion. Ae long ss the static \}a%er level bere
remging ebove ees level there cen be no chenece for selt water {uvesion,
However this recocmendef well site lies south of the Semts Honics feult
barrier end le subjoet %o sas vater intrusion if & vell here is pumped for
eeversl months with the static water level balow ses level (depth 130 feet
or deeper), Therefors the stapding weter level should be watched eerefully
it it gete belov 120 fest snd punping should be reduced or discontinued if
the level ehould fall belcw 130 feet. By holding this etatic lsvel neer ses
level or sbove there should be no hezard from seg veter lntrusion in the
future. & gravel psck well 26 inches in dismeter ot this locstion will
probebly yield 600 ¢o 800 g.p.m. from the 110 fest or so of sguifers batveen
the static weter level estimoted at 60 feet and the bottom of Qb st 305 fast.

Adternaste #ell Site D. - This vell locetlon 16 neer the aouthern corner

of Mamoriedl Park at 1hth ond Olympic et or nesr Qeo-Dete Ne. 5. Although the

bese of Qt grevel end saud vwss found hare et 253, sbout 50 feet shsllower than

a% Well Site D in Lincoln Park, L% hos sbout the seme thickness of sguifers.

If ¢he static r;ref.er lavel {a not sllowed %o fell below depth of 110 feet

(elose to sea lovel) no selt wster invesion should cccur. The squifers sppesr

%0 bg worg ailly then &t Site Dj houce @ well 275 feet decp &b Allteruste D

(Memorial Perk) will probably yield 500 to 700 g.p.=. from sbout 115 feet of
o)ie



squifers, Eowevar gsatisfectory vells cen prcbaebly bs obtained a% both
Lincoln snd MHexorisl Parks.
Well Site No, 2 {26th end Ia Mesa or Ssn Vicente). - This well site ves

reccmrended in ay meno of June 30, 1669, and by United Geophysical :Corporstion,
Although the Qt squifers sre only 50 feat thick a well 200 feet deep will
probebly pump sbout 500 g.p.s. of veter because the squifers sppeared to ba
more permeable than in most locelities in tha Pleistocens terracs deposits.

Sen Vicente end 7th. - A nev well site in the vioinity of United Geos
physicel's Ro. 3 test hole haa baen considered beecsuse the eleatric log of
this hole indicates that about 100 feat of Qb aquifers sre present betwesn 63
or 70 fest, the probabls preseat etending wstar level, and 256 feet (sece
Seetion B-E'). However the louwer 40 fest of gravel end ssnd, bstween Gepthe
200 snd 256 sppesr ¢o ba quite silty end will probadly producy littls water.
The 60 feot of weter ssnd and gravel between 70' snd 158! eppear to be move
peraceble but only mud and no wtér vos reccvered from 120 feel where sa
attempt %o rocover s uater assuple vee made, probebly beceuse of caving
conditions. Although s well pusping KOO g.p.m. esa probably be cbtsined here,
Well Site D, in Lincoln Perk, about s mile to the southeset, shove thicker,
moxR ﬁamab&e squifers and is preforred,

Morine Street Park mear 16th (Cheervation Well). - This is the site of

the ¥arina Streot vater vwells end pumping pland thad were sbandoned becouse of
ges water invaelcn ia 1941, The plA wells wers oaly 150 $0 250 feet deep snd
may have obislined st ieasst poart of thelr wedter from shellow San Fedro squifers
(Poland et 8) 1959). The excellent eleciric log of Mobil 0il's Venics Fo. 1
(less than a mile southvest of Marime Street Perk) whez;e the uppsr 243 fest
conaiedted of Qb gravel, suaud end elll containing aal; WELEY suggeate tho
Tollouing explapationt .
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(1) Thesa Morine Strest wells obtained part or all of their wster from
Gt equifers thet ere locslly merine (contein sea sholls) end resemble tha
oldor merine Sen Pedro sends here.

(2) The’San Pedro gquifers &ra sebnormslly shellow here end wers invaded
by sea water coming from Q¥ sell wster gravel aand send that are directly im
contact with the Sen Pedro sand helow,

In visv of the very poor, festuraless electric log of United Gece
physical No. 5 which might indicete that considereble seld weter ramelns in
these sends snd the vulnersbility of Herinw Street Park ¢o subsurface eea
water intrusion, I recemmend that only an chaervetlon well about 300 feat
deep be dyilled here, Such on cbaervetion well would wern sgainst future
Sabrusions of ses veter, eapecilally whea future wells et Well Sites 4 or B
msy be pumping lsrge quentities of fresh water from below ses level gs tha
Charnock wells have begn doing or many years. The Chsrncek wglls ere in
snothar feult bloek end have not bgen affected by ses water invesion to date.
Polend ststes thet the Chornock wells msy yet be invsded by sslt water ia
future yesrs a0 long o8 heavy pumpivg with statle water levels belov that of
the sea confinues (sce Section B-B').

| Fespectfully submitted,

Thomgs L. Bailey
Consulting Coologiant

rinfor
Venturs, Californis
Beptenber 3, 1968
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