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THE POIUT-MUGU NAVAL AT, TEINURA COWITY, GALIFGRZTIA

WJ.F.W,A. Le Gamt‘b,azﬂ't. 7. lam

LITRODICTION
Parpose of report

At the requost of the Dureau of Yards and Docks of the Invy Departe
nent, the U. S. Ceolopical Jurvey 1s making an investigation of tha.
undergrond vater reacurces of the laval Alr Missfls Teat Comter at
Point Bugu, Ventura Comnty, Californiae The study was requssted with
special reference to the Havy's planned exparsion of this center ard tins
eatamplated requirenent of about one million sallons/a daylof waters)
I its ini%iating request, the Pureau of Yards and Docks indicated thab

because of the cument feeession of Crowi-mmter levels, thare appars to
be a serious possihility of salt-water invasion into the well £1s1d at the
Point Mg Haval Masee
This mogress repord swcsarizes mmmam%mm

collscted, includes a trief statement of geclogic and hydrologis conditions
Demsath the Qmard Fatn, and sumemrises the precent knowledos with Tospect
to possible sea-vater {nvasion near the Point Mim and Port Muneme leval
Pases, It discusses triefly tiw seversl possiddlities for obtaining the

Wmdnwmmmw&awawn



the Point luon Maval Dasee Also, it outlines ocertain addi{tiomal work by
ths Cealorical Dwvey to evaluate peasibilitiss foar dewloment of deeper
aquifers ard to obtain £ie1d data relating to ccean-smter intrusicne

Area of study

The Point lngn Dase occupdss an area of about 4 square miles at the
. south edgs of the Cxrard Flain, the coastal plain of Vemtura County. (see
Ple 1)¢ The (xmard Plain borders the Moific Otean, has a length of aboud
15 miles extending nortlmestward from Point lMogu to the oity of Ventura,
and an averaye width of 10 milose I i3 traverszed by the Janta Qlara River
on the north and bty & much smaller atrean, Callsguas Creek, on the southe
On the north, east, and sauth, the Gxrard Flain is bounded by hishlard areas,
for the moat part canposed of nan-emtsr-bearing forrationse The highlands
are separated Yy tongues of alluvimm which extend inland frem the plain and
comrise the ents Raula, las Posas, and Fleasant Valley Masims (ple 1)e
The Sante Faula Dasin i3 separated from the Gxard Flain by o grourd-vater
barrier; the divisions betaven the southern two tesine and the Cxrurd Main
are scmowhat atditrary, omrespording roughly with the mouths of the allnvial

~

repentrantae

Aboat 7 mdles nartiwest along the coast from fotnt Yuge s the Maval
Construction Mttalion Canter at Fort Menerw. The water swmly for this
Hese 13 taken frcm wellse Decaise the draft from this well fisld hes .
mmmmmmw,ztmmmmn?ﬁ“‘%
water sipply for the eganded Muint Miga Mval Mase might be cbtaired by
mamfwnmmmmmwu
through a pige 1im to Polzt lcne Thus, the istegeity of the crouniwmter



supply ab ths Iord hereme Dase also is an issus in this inwestigatione
Decause of the condition Just outlined, an investization relatine
P
_spmetficadintd the water far the Poirt lhom laval Tuse et
PRGOS A VI &w@w
nacossarily ecnserm-itself-witis the geology and ground-sater conditiors

bensath the Coard Main as a wholoe
Cther inwestications

le m:mqummmdunnmm«marmm
Camty was carried on by the Califarnia Division of thter Fssources {ran

' mmmmmmmmmmun@nnaammm

&/Conk1ing, Jarocld, Ventura County Mvestimtions California Depte
munm,:mrmammv. s 48, 244 ppey 1BJe
fiation, fasis dota far the period 1927
to 1952, ves Califarnda Dapbe Mublic Yoarks, ater Besouwrces Dive,
Bl 464, 57 PPy (433,

an svaluatim of water resowrces, both swfacs and ground waters, for the
enbive couty. Althoush a larpe SESust Gl data were collected oo water
lavels in wells ani on quality of cround waters, the geclozy of the water—
bearing deposits was not stulied in any detail, '

2. After conpletion of tids investdzation in 1532, Ire R He Jamison,
who Iad besn in ctarpge of £1s1d operations for the Division of Tater
Rescurces, was emilayed by Venture County to omtime the survey of water
Trescurces. From 1032 to date, ire Jamison's office has obtained cantiming
date on strwan f20v and on water lsvels in walls, Within the Goard Flain,
:&m,Mwmmmmsm:mrc |
 about 350 wells and plotbing of hydrographs for those wells fs kept up-to=
dates 1, Jamisan's office has collected a few well Yogs but bes not had



the fixxls to maks any intaermetive studiss of the srouwnd-water corditions,
nar Lo carry an any contiminz orogram of =ater amlysise

3« The Santa Clara ‘ater Comervation District ms arganized in 1523
for tha purpose of mrotecting rater rights and of conserving the wators of
the manta Clara River and its triutaries. This District eniraces 110,000
mmw,mmtdeM/mmmw
the Santa Clara River Vallsy for a distance of about 25 =miles from Saticaye
Under the direction of Iire Ve Y. Procman, jhmaging fucinser, the District
has opersted smreading works since 1928 and as part of its field rocram
mmzwmdemma&%ﬁoqlmﬁrmmm&mw
. qualdty in selected wellse Far the Oxrard Flain, pericdic msssurerents
.m%wh-ke{vammmmmmmamm. Early in 1543
mwdmmmmwwmsv;mwcmmm
are msasured bijweeklye Mmﬂw&facﬂwﬁcmmm
mmmﬂﬁwnmmmmumm,mﬂaamwamm
auwmn;'mwmwmmmwmm. 8
of Augnst 1548, periodic amalyses for chlaride are being mxdo o waters
from 25 wellse Eepresentative "oplete® chemical amlyses also heve been
obtained. | |

de mmﬂm‘.wcmm,mnlﬁmm,mdaamhm
mnm:mdmmmmwmmmmu@

—

‘ ym,w,mmammnmcmm
District, Ventuow typemritien repart to the Doard of Directars of
mmmmamc{ 8l ppy 11 pls., 26 tatles, Hovember 1947,

- Corddling's repoart treated in considerabls detafl the musent comxiitions of

m‘aupp!yuamrl.twntb District, estimated the current armrmal
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wmmmmmmN,wm%mmmmw.
level fluctuatlions, pointed cut the danger of sericus ccgan~water invasion
due to the current extansive drawdom of water levels belar sea lovel, and
indicatad tho meed for canstruction of reservoirs to conserve swface mater
and of conduits for its distribution. To assist in midng this investigation
far tha lavy, a copy of 1frs Conkling's report lms been nade awafilable o the
Cealogical Swrvey by lite Freoemne

Se Th 1947 & ropart on water supply for the Point Mem Maval Pase vas
made for the Navy by the consulting fim of loeds, Bﬂl,aniJmt‘@

§7m, 111, and Jewett, Tater supply far fawal Alr lilgsils Test
Cauter, Point Magu, California, duplicated repaxt, 15 ppey S plse,
Jamary 1947

This repart discussed tiefly the cround-water conditions in the southern
part of the Gamrd Flain, pointed out the danger of oceanwater invssion,
amt sugrested tlal arrangzements be made for cbtaining water fram the city
of arde

Scope of wxk by the Ceclogical Suvey

As taokgrourd in the investigation for the lavy, the Cecloglcal Swrvey
has aobtained copies of the several reporta fram the earlier investisztions
axd has reviowed pertinomt sectlons. In addition, a3 produsts of their
reapective progrars of investigation, the Vemtura Coamty Tater Swvey tizough
Mrs Janison has supplied water-lsvel and wells=log data, and the Santa Clara
ater Camervation District through lire Fremmn has supplisd water-level
mammwmnm. Ths Leanard A. Ardarson
DIrilling Campary of I Rio supplisd & wery largs block of logs £ wells

i



drillod in recent years. Lr, Conkling's office das furrishod gome well
1ogs and data on witidremals. The city of Ventwrs las supplisd logs of
its doep wells mgar the coaste Ire Thams Mailsy, comsulting geologist,
s been very helpful in furndshing seologic data of camsiderable valus
rarthawi’hm;m. mmmm«rmmmn
mmmamwmmmma&:m
:wuzmmaawnn:m.

mmmmmmmmﬁmm
tiat there was a deficieney of geolozio data for determination of the
gealogic strusture of the water-bearing deposits beneath the omrd Plain,
ths hydraulic comtimity of the daposits, the possibilitios of saline
encroacizent, arnd the possibilitics for develomment of frosh water at
greater depths than are now reached by the Mavy's water wells at Poind
Mugn and Fort Ihenenee
 Acoordingly, the Geclogical Swrvey in April 148 wlertook a f1e1d
program to collect additional water-well logs from well drillers and well
omers, axd to collect care recards and elestric logs of il wells ard
test holos which fmish valnahle information on the full thiclress of
the deposits containing fresh waters

To dats, activity has been cancentrated on the collection of water-well
logs, on the fisld location of the wells for which locs have been cbtaired,
and on the conatruction of a well=log peg model to rresent a thres-dimensional
picture of the mater-bearing deposils bengath the Oxnard Main, Freom nany
sources, 1ogs of about 325 water wells have been asseabled for studye
Collection of electric log and core-hols data from ofl campaniss 1s now



memfwmwwmmmm

UL 1sesee
of 50 feets Mmimdaqmtcfwobtai:ﬁngmna.ﬁmtamw-

Hm/nmmmmmwmwmmwm
btase map at. m«rnz&,omwmmmpm.a@m_
Mm:»pummamzdmm. Tells
plottad on this mp include those shown on cwrrent maps of tho Tentwra
County ter Savey, also wells for which driller's logs bave been callscted
bwthscaologiod&:rwyandﬂﬂ&hanbmlogtadwaﬁamm.
The well mmmbering systom used here is the we established by the
Califerrda Division of “ater Rescacss in its investimtion of 1927-52.
Each well i3 mmbered accarding to its locatiom in an arbitrary ;xid
system definsd Yy vertical and harizontal control lines apaced 2 miles
apart, mmbsred serially from west to east, and lettered serially from
narth to southe Thus, well 876 is wall 5 in the 4-square-mils hblock
 §¥o This well mubering system i3 in use by all local agencies ard 3o was
sdopted by the Cealogtcal Survey far purposes of tids investifatione
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GENERAL GROUND-WATER CONDITIONS BENEATH THE OXNAHD PLAIN
Geologic features

The Oxnard Plain is the flat coastal area of Vemtura County,
California, which was formed by flood deposits of the Samta Clara
River and callqgnaa.ﬁeek. The deposits of the Santa Clara River
predominate, t—bsc- o.£. Calleguas Creek being confined to a parrow
belt flanking the Santa lionica Mountains. The thickness of the
allnvhl blanket has not been dstermined, except inA a fow wells,
but in genersl is believed mot to excesd 500 fest, Near the present
coast line, the alluvium is imterbedded with sandy beach deposits
and clayey héooml dcpoaita, -snch as are developing thore to;iar.

| ‘l‘hn nppu- part. of t.ho allnvial deponits is of Recent ago; the lowor
‘ pu't is mbably of late Pleistocens age. - o

Unconformably nndorlying the alluvium is the San Pedro formation

of early Ploistacenc ago. The San Pedro formation ia eonposed of sand
_and gravcl htcrbaddad uith relatively thick beds .of d.lt, ard reﬂecta

& progreuin chnngo tron nrinc to eentimnt.al dcpo-ition.

| ol ¥
' The Santa Barbara tormtion of Plcirboem age underlies the uﬁg{:
'San Pedro tormtiou and. thickm groat].,y from mthuat to northwest s

4

Iath'mthustmpanof hc mrdPh;Ln tthnntaBarbara
e nacke of v 480 wireun oge wiic ark

’ tomtion 11« lith urkod nncontor-ity upohﬁard m--,[’-i'\hdmw.—ad—

 the '!oablor torutun (lﬂo«m). v Ob

.- ru-t.hcr nort.hnat 1t ruto upon a grut uriu of Plioccno udinxtbc which ©

‘ ‘intm Mm tht sm-.. Barban and tho 'rublor tomtion:. - x




\

. The alluvial deposits, the San Pedro formaticn, and mch of the
Santa Barbara formation contain permeabls beds of gravel and sand inter-
bedded with. silt and clay. The permeable beds in the lower part of the
‘San Pedro formation and in the underlying Santa Barbara formation are
almut whally uz;d; hyeu of gravel are scarce, _In the sonthcrnv part

of the Oxnard Platn all thess deposits are believed to contadn fresh

. utn:.'; To tho northwest —— toward the Santa Clara River — the &
Barbara formation thickens rapidly and contains fresh water only in it.u
upper part. 7 |

e Ths ‘%l-po-its contain%ng fresh water tlm: coqatitnte a wedge which

o Mem grestly from southesst to mortiwest. In connection with the

ponibilitiu of developing tresh water at depths bclow those now reached
by utor nlla, the Geeloy.cal Survey now is assembling avaﬂahlo data; ,

‘ only a rough idea of the thickness of the wedge has b«n obtained to date.
mer, cimin preliminary quunté concerning the thicknﬁsa of this

: Mgombondotrondaumwcnhand. . '

Y Por mnplc, beneath the Naval Base at Point lhgn the thickness of
thctruh-ntcrndgc iaenthc ordcrotl,OOOtc 1,200 feet. About 3 miles

mthout of Omrd the thicknon is abmt 2,000 rect. Jut north of the

- -santamum“rmdzmu from the coast the thicknus of the fresh~
S water wedge 1s almost 3,000 feet. It is near hm that the city of Ventura
S n«mydmpodamnnm;unml,ooo gnllonaad.mtofron |
L ntcr-burmg dcpooita 800 to 1,:.00 rm. below land mfaco in the San
o f »~’ Podrc tomtion. ' o ' o -
. . With respect to the ntcr-burin; dcpelits now tappod by wells, study
of the well logs collected and assembled on a peg mdel suggests & general '
S p-t:m; which is summarised in following parsgraphs. '

Ay

—-—



° mmmw,ummmwmﬂmmm
movenantt, the most impartant singla aquifer (mater-bearing zons) of ths
Gxmard Plain extends soutlwestrard from the mouth of the Santa Clara River
Valley moar Saticoy 4o the coast, aboub 10 milses distante Its gameral
northwestarn bowrary canfams rouchly to a line dram from lotalve to the
ccast about at the intersection of Ocean Drive and Fifth Street west of
marde Its southeastern boundary extends rouchly alang a lins fram the
intsreeotion of Sarta Clara Averms amd U. S. Digtemy 101 to the coagt st
the scuth edgs of the city of Port Fosnemes Thme, it 43 gbout 4 milos wide
between lontalvo and Qxrard and about 5 miles wide at the coaste Its base
rangee /aboat \fram 220 to 250 feet balow land suwrfaces Constward from Us Se
. Bigsay U1 1t is confired by a variable thicinmss of fine-grained oilty
deposits interbedded with sand. The positicnm, character, ard comtimity

of tids squifer betwoen Cxnard and the coast at Part Mueneme iz shom @
geologic sectiom D=B* (ple 5)e At Cxmrd, for examls, in the gity wells,
this squifer occurs as a gravel bed 120 to 230 feet delow land swrface and
i overlain by 120 foeb of fine sand and flocdeplain sflt, The thickness
af 110 feet at Oxmaad is fatrly representative for the aquifer as a wholse
Fran Port Foeneoe nortlsard along the coast for about 1} miles the gravel -
1s only 20 to 40 fest tidel, sugsesting timt it may be wedging oub ssaxand
into flne-grained lagoceml depcsits (soe og for well 8-7-1S, section B-51)s
o.'@mmu.s.mmm@mm%w ad
overlain by gravel to the land surface. Fear the spreading tesins at Saticay,
mxmmmﬁfmmumwnwmm’
ocorsequently there is contimcns hydranlis contimity from the river chsmmol
and from the spreading tasine tirough the main water-bearing sone to the




coast at and north of Tord iheneme.

boaring sanes/are in wonaral ab creater depth, rrobably largely within de
San Pedro farmation of Maistocens ages Thay are overlain at many places
by 200 to 300 faet of Impmrmeabls sili and clay and thnms are extersively

. cordined.

R Southeast of the min aquifer, e gravels becans progvssively tidrnsr
and prade into clays ard silty saxis, Thesa thimer gravels ave the saxros
of water o walls locatad more than a mile weat of Tood Rmade Farther east,
amd north of the latitude of Ienoms Rcad, thamm are no importard cravels
within a fow lundred foet of the swfice, ard water 13 cbtained fvan
mmerocs sards interbedded with clays, domn to a dapth af 1,000 foet or maree
Scnewhat sparse dsta for tha Padnt lugn coastal lobe shov 3 very sandy seriss
of strata down to a depth of more than 600 feete The upper 150 faet of
sediments cormists of sunds, 2ilts, and minor gravels, in apmrent contimity
with the ocean very closs to shawe Only a fow wells, such as the NAMIC
muz,rmhtumumsmgmfmmm'mm;m
extont or eantimity of this zome is not lnoms Thess geolopic conditions
are shom on geolazic sestion A=Ate (Sse ple 5, Ae)

Hydrologie conditicns

mmmam-mwmwmm,m
1rrization fron wells i3 practiced throughout the Hlaine The water-bearing.
daposits tapped by these wells are replenished mainly by peroclation frem
mmmmmm,mwannmwmmmwuw
&Wm%WWM&WMMWW
from Calleguas Cresk to the southe | . -




Rechargs fvom the Santa Clara River to the Oxnard Main iz almost wholly
within the 5-milo reach of chammel fram Jaticoy dosmaizean to Ue Se Iijlomy
102, 3ince 19528 a substantdal part of the river flow lhas been divarted to
the spweeding tasins east of Satlooy amd by the emd of the wmtor jear 104647
abont 188,000 acre~foet of water had teen spread throuch thees tasins.

‘Fraz the conbined intake system of river chamel and spreading nsins,
the groud wmtor moves to the zcuthwest and south boncath the plufne The
_gmnmlpattcnatmmhisbasta.‘mbymmmmm.
| The Cedlogical Swrvey hag not mepared any meier-lavel cardonr maps
doing the mesent imvestiftion bocavse attention hog heen focused cldafly
mmmrmm,f&%mammmmamﬂmmm@m
of other investizatarse The latest mater-lsvel eontour map aveilable, Jor
the spring of 1946, maa prepared by Conidling far his report %o the Santa
Clara atar Comservation Districte Through the courtesy of the Distrioct amd
i, Cardding 1% kas been reproiueed es plate 4 of this repart to shor (1) te
general. direction of growmd-ater movement at that time and (2) the positicn
of the water tabls o of the messure surface with reanect to sea lavel.
~ Tha direction of mtar zovement i3 normal to the mater-lsvel contourse Tims,
this mp shows that in the spring of 1946 the movement of ground water was
gonerally soathrosteard homeath the northern part of the plain and soutlward
in the sTva sast and soith of Oxmarde In the eastern part of the plain
(Fleasant Valley area) water levels had been drawm dam so far by the beavy
withiravals from wells that water moving south past the wost end of the
~ Cumrillo Hf11s was boing diverted east into 4he Flsasant Valley. s of
1948 water levels have been dram domn substantially balow those of th
spring of 1946 and eastward movement of water from &t Urard Matn to the
Fleasant Vallqy area douttless has bwen accelorated,



¢ Althonsh the gereml novenernt of round water has teen domaard amxd
coastvard fram the arsas o recharge, the ground waters beneath the Cmaxd
Plain do not constituts ans 3inglo mss of water hanogensous in chemical
charactar and umesiricted vertically in freedam of cirealation, Vith
respect to occurrence and chemlical character, three water bodies may be
tentatively defired within the Oomrd Alain: (1) the shallow, urconfined
vater, gererally of poar quality; (2) the main body of potabls waters; and
(3) a comnate watsr body, containing hizhly salins waters. The shallow,
tneonfined mater of poor quality occurs in the upper SO to 100 foet of
alloyimn in the presswre area of the (omard Flain, (Sse pls 1 far apmroxi-
rate boundary of messwe area.) mmmuucMthrwm
comswption and forr Lrrizatione The main wator bodr i3 cooplex chamically
ard Nydrologienlly, It 43 unconfired in the Unntalve arsa and jrotably also
in parts of Pleasant Valleys In the jwessure area, Several diffsrent
fressure levels may be cbiervsd locally. Cenmerally, within the zmain water
" body, the stallomst waters are the lowest in dissolved solidss below thece,
the waters are samewiat higher in dissolved sclidsj bemsath the southern
parh of the @mWMhmMmsm,athmmya
] Camate saline waters unierlis the fresh-water wadce of the main mater
'wmmmdmmmm;

In a report to the Sants Clara ZFater Conservation District in 1047,
Conling estimated that in & dry period similar to that of 152358 the
anal supply of water from the Santa Clars River to the Oxmard Flain sres
s here defined womld be about 25,000 acre~feet, and that 5,000 acre~feet
& year would percolate into ths ground from rainfall ard fron xinoe streams,
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giving a total average supply of about 30,000 acre-feet a year. I estimated
firther that the mesant arrmal uze of watsr on the oenard ~lain (including
ths west end of Moasant Vallsy now dependent on recharps {rem the Santa
Clara River) is about 60,000 acre-fest, Thus the indicatad ceficiorcy during
a dry period simdlar to that of 1525-86 is 30,000 acre=feet a year wrior tha
present conditions of dsvelomment an the Gxyard Mlain,

To showr tho fluctuations of water lovel that have cocwrred during the
pariod of recard, four hydrographs have been selocted as typdeal for wells
tapping ilo main aquifars beneath the Gxmard Flaine (See ple 53 locations
of these wells are sham on ple 2) These hydrographs reflect the combired
effoots of the increased demand and the variation in replonishment. The
8imilaritiss anong those hywrographa are evidente The hydrograph for the
City of Qunard well (O-8) i3 the longest awvailable for this area, and is
belisved {0 be representative, At timss during the period 1915-1022 the
mmm,mmmmmmwwmwm
extending into tha middle thirtiss, the water level was drawm down bolow
sea lavel at times. Coanpared with reviocus dry psriods, this dry period
was not umsually severe, bub still the water demnds were such as to draw
dom the mater lswel in this well btelor sea level intermittently frem 1551
into 1954 The guoceeding period of above-normal rainfall extending fram
msmm,mmmmdammmwmma
southern Califarnia. Nevertheloss, the water-level did not recover to the
mevicus levels of 1636-1928, and the well &i2 not flar in the early fartioss.
Rapid expansion of lanis wxler irrigatio and consequent heavy pumping may
be cited as the causes of the fallure to recover to reviom hich lavels.
The avoraze ﬁ&fﬁsm‘mmnwamp. vith
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watar levels already about as low as in 1951, and with the possixility of
saveral more years of deficient rainfall, water levels may te headed fox*
umrecedantod lomse (bvicusly the averags summly of water extering the
main aquifers under the wesent carxditicrs is imsuffisiont to replace
withirswals, |

Flate 6 prosents mater-level rofiles across the Cmard Flain from
mmdwcmwmm&ﬁewm@m(mnm
C<C? of ple 2)e These profiles are for ugust 1S51, April 1544, Auguat 1947,
’mﬂl&r&h—ﬂmﬂlm. Thay are bslisved rerresentative for the main watare
bearing zaw (pe 12)s The water-lewsl mofiles aof 1551 and 18 present the
low lavels of record and the profile of 1944 coe of the hizhest of recards
Thay have bteen introduced to show the magnitude of the druxdam belor sca
lavsl that has oscwared in the coastal aroa at time of low water lovels
The plate shaws that the mater levels of ibreh-Aprfl 1943 near Port Suencre
were the lowest of recard — about 14 feet below sea lavels |

Qumlity of water

¢ mwmﬁm§m~ummwnawmmun
body shor a very great range in (uality — fram 50 %o 5,625 parts per million
of chlaride. liost of the amlyses show a chlaride contsnt creater than 150
parts per sillion. These waters have an wmsually high sulfate content «—
as uch as 28,000 parts in an amlysis shoving 5,625 parts of chloride.

-+ Undeslying the relatively unimportant unconfined sater body are the
nost (rolific mter=bearing bods, ooswrring within 500 feet of the surfaoss
Analyses from aboud 50 wells show a regloml chloride oantent beneath the
Qmard Flain of & 1ittls 1sss than SO parts per nillion. Amlyses from



wmmmmmmmmm,wm%c@
centrations (aFs |moeusably/de to blonding with more saline waters fram
deeper aquifers which these rarginal wells reache losrly all wmaters show
high sulfate content, ranging frem 550 to 475 parts per million,
wmiimtamﬁ‘mmmmthmmmwth‘
wmmmwmm,mmmﬁrm |
tablee These amalyses are considered remesentative fxx the native wmaters
w&thinbnmtappo&byutarmlh-
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WEll FISID AT PODT ICU NAVAL DASE

. The Foimt Mgn Naval Fase depends upon two wells for its presemt
wter swply. (Sos ple 2.) The two wells are about 2 milss north of

the ocean and about 1,000 feet aparte ¥ell 1 was drilled early in 1943

to a dapth of 432 foet an:l,l)}).‘;-imh casin: was perfarated 122137, 311~
,&s,andsw-egrfutbozaf‘::mm. EW%WW
was roperfarated 150-137, 187-1R, and 382-394 feet bLelow,lanmd surfacas
Toll 2 was drilled in Auguat 1943 to a dapth of G2 foet and 12-inch casing
mas parforated 460-470, 544=550, and 57593 foet below lamd surface. Logs
of both wells are shom on plats 3, scction A=Af,

s %mﬁmm.ammbhrwaimrdthmmmmw
1947, mmv/tmwpmmmmzso,ocowm,ommm,
accarding to estimates supplisd by the Foint Mugu laval Dusee It is underw
stood that sand trouble hes boen experienced in both ef=tifywells, partly
because of excesaive rates of pmping. In addition, the frequent starting
and stopping of the pmups uxier automatic control has caused a continmed
sarging and loosendng of the sandy water-bearing materials.

.  Inlay 19548 the Pxrsone-sercjet Capany mde a 45-hour pmping test
an well 2 and & cheock tast on wll 1 to determire the relation of yield to
‘drawmdomm and to chack sard conditicms, for the parpose of Mecamending
optioam perfarmance conditicnse s Humond of Marscans—Asrojet has supplied
the follaring datas - -

+ The test on well 2 was made lay 10 to 12, The well was discommected
from the system and dischargod t0 wastee Static water level was 35,2 foet

below center of air gage (about 53.7 foet belor pmp-house £loce and 195



a

feet belor mean sea lavel)e Iruwdcen was ag follows: Ge0 foet at 100 Sepede,
1165 feet at 200 gepaltey 1040 foet at 300 gepaney, 28 fegt ab 400 gepantey, and
42,3 foat at 500 Cepene %mwmmmmmmm
" rate was about 350 gupae (drmwdom 22.5 feet) ut the amount of sand
produced incroased rapidly at kigher diseharre ratese
*  The test on well 1 was made with water discharging imto the systeme
_ Although specific data on static level, yisld, and dramdcm were not suppilisd,
Hmmond Teparts that the yisld-drosdam curve of well 1 is sizflar o tint
of well 2, and that ths well begins to ylold samd at 300 to 350 gepene

As a result of these pamping tasta it is undersiood that a mmning mate
of 200 to 250 mallons a mimrte was recamended for each well, with a change
in the system to elimimte ths frequent an-off pmping setion comducive to
sand productione

The Ceclogical Survey desired to cooperate in the pmping tests of the
© two wells to obtain information on transmissibility and permeability of the
daposits tapped by these wollse However, the watsr-supply system at ths
Bade was 50 assembiled that it was impracticable to shut off eitler puwp coo—
" timously during the pmping test on the other wellj also, cnly air-gage
readings of depth to water could be cbtainede Tius it was not possitla to
cbtain data suitable for calculating trensmissibility of the dspositse

In Fetruary 1948, air cages were imstalled in both wells. Feriodic
wm&mwun&mmm,mfwmm
nohfmmping oonditionss It 43 sugpested that these be made weeklye
e Bo chexical amlyses of water were obtained fram the Basee Therefore,
in Yeltruary this office deposited sarple bottles at the Dase for weekly
sampling of each welle Detween Rtwvary and July 19, Dsse personmel collocted



32 samplss which were amalyzed by the Ceological Surveye Ihese aralyses
indicate that for each well the chlorida content hag remained nearly constant
from Fetnwuary into July. For well 1 all the chloride walues were betwsen
45 ard 47 parts per million; for well 2 they were between €6 amd 69 parta per
million, The resulis are conperabls to thooe cbtained iy the Santa Clara
Tater Comzervation Tistrict fron ssveral samples taksn £oom each well In thn
same periocd, ammmmdmnw:rm@cnvnummm
by that agancy in Pelruary 19483 analyses have been included 4in the table on
page 19¢ Both wells are yislding water of native qualily and no salire
contanimtion has ccowrrede



WELY, FIELD AT PORT NUCIENT IAVAL DASE

"+ The HNaval Tase st Dort uenemwe (Yaval Constructicn Dattalion Center)

. oscuptes about 2.5 square niles immodfstely nortlvest of tho ity of Pert
Teara. (3es Fls 1 and 2jy Tiers are 10 active mater wells on the Dase,
of which 9 curtenily are supplying the water requiremonts. lost of tln
wella were uwsed for Lrigation untdl the roperty vas acquired by the Navye.
mmmuwmwumthommaémm.
mwwmmmnmmmaemmm,mzizmﬁelummz
all ths wells tap tke same aquifer and are about 250 feat deeps Tto lons

- of well CIC 11 (8~¥-8) and of well 8-7=0, an umwed 7ell m the Ease, are
‘shoem ont gmologis section B-3¢ (pl. 3). |

.  Pupege figmes, avallabls for the period July 1947 to June 1948, indicate
that the average daily pmpsge is about 1 million allons (about 90 acre-feet
a month)e

»  Since Jammry 1949 the Pablic Yorks Office st the Port Fuenexe Fase has
been malding roadings of depthitojeater every 3 to 5 dayas Recoris were supplisd
to this office ard hydrographs for tlree representative wells have been
flotted on plate 7. Thess are for Mavy wells 1, 4, and 9, located respectively
in the southern, central, and nortlern parts of tha property. Yater levels

" -4n al2 thres wells were belor mean sea lavel in larch 1948, whon pumping fo
trrigation throughout the Qxard Flain was excessively heavy. Fram mideimrdl
£6 July all water lovels exvept fo Haval Dase well 1 were above sea lovele
Thter lavels in well 1, nearest tie coast, have been belor sea level simce
wid=ture
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° ‘I 3ince Fetguary 1948 the Public Jlorks Office ab the fort “ereme fase
has made chlaride analyses veekly from asach welle Tram recoards supplled

to the Jedlogiecal Swurvey, chloridas machas have been plotied for fo
Temresentative wella, favy wells 1, 2, 4, and 12 (£i3e 1) Tellz 1 and 2
(CTC 1 and €XC 2 of plata 2) are anly & few lundred feat from 4be harbar but
the chlorids contant for each i3 betrwen 30 and 40 parts por millim, as is
taue for all othar wells an (o Mase. The cawe of thg Irregular fluctiation
in chloride fram wek to week is not moen bub the mtre and megndiuds of
the fluctuations wecluds salt-watar contaminntion.
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POSSIBILITIES OF CCRAN-IATIR JTMRUSICE

'+ e Cmand Aata 13 8 countaater Wola 10 videh tha mter-bernG o
sedimnts are,in comtact with the salt water of tim occan along the ccuste i‘Z
Thenevar coastal water levels tensath the Oxmard Plain are drmsm doen $0 .?'3;-
o belar 2es lovel, cround vater 2o langer secapes to the ses and saline v, =
mmﬁrmmwﬁwwmwmm?’

Mwwm}%mwmmwmmmm’

the Plain will dojend on the mgnituds of the larbmrd hydraulis cradient, ™
mmmmwammu,mm%tm that water levols
remin below sea level.

o Inthe pariod of deficient rainfall fram 1918 to 1956 water levels

m&mmmmemmmdm. (Cea plse

| SaniB.) X water-ievel contoxr mep far awtuzn 1951, peblished in Dulletin 46

of the Californda Division of Tater Rescurcos (ple 49 of that report) indicates
that water lavels then mere belar sea level bencath about 17 squars miles in
the southern port of the plain — within the rough triangle formed by Fleasant
Valley fload on the narth, ool Road on the east, and Mugn Isgum on the southe
Hydrographs for walls 9-7-6 and 1070 (ple 5) show, hovever, tiat at a dise
tinoe of less than 2 miles from the ocsan, water levels were below ses lovel
for not more than dalf the year during the early thirties, recovering to about

" 30 feet above sea lowel in the winter months of the lowater years 135155,

Mnamwmdmmmhhmm
in the early thirtisse Assuming that ocean water had free zccess to the

aquifers a8 geologle and hydralogio data sugpest, landward hydraulis gradients

mm&waaMdtﬁmMﬁMhmaWhm-



N Fran X337 to 1946 water lsvels wers above sea lgvel Wmouchost tin
Oard Mlaine The sharp drawdown that began in 1945 faa derresged the

. messure swiace below 3ea lavel at an incroesing mia In the nagd 3 vmarse
In the spring of 1946 rater lsvals wore belor sea level in only 3 amel)
ares (ses ple 4)e However, Yy the gyring of 1047 tlay had been drmm down
_balow sea lavel in almost all of the area south and southeast of Oomude
This arsa has been colared rod an plate 4 (froam Conkling)e During the

- winbter of 1547-48 water levels rerained belor sea level contirmously in
mmch of the arwea south of Ihwnems “oad, thereby developing corditiers
mrwmmmwmmmwmmbm
bteds, Ths mtar-lavel maofile af larch-ipril 1948 (ple 6) showa the rreosswo
sxface below. sea level for 2.5 mliles northeast of Port Tsneme, apd 17 foob
belar sea lavel in well Si-4, about half a mils from the coaste

. Tts eviderce cancerning sali-sater imvagion in these two pericds of
very lor vater lavels is swmarized in following maramaphse

Coxlitions noar Poxt Foeneme

- Fourteon walls alang tha cosst between the Santa Clara River ard Point
Mugn, and within a =dls dmsm"mmpledmﬂnmwm"tiss.
Taters fran three wells, all within SO0 feet of tha shore, shored chlarids
cancenizations sucpesting contasdmation, olther from the ocean or from shallow
salie waterse The wells are 8-¥=1] and 9=~2 moar Port Hueneme, ard rell
n«mmmhmmcmpi.z.) Taters fran four other
m,mum.mw:mawm,ma'Mcms
mrwmﬁnuMdthm/mmMmmimﬁm. Talers
from wells 9-7<d and 10-%-0, Lmediately west of the rresent Polnt lucu laval
m,mhmmmmwmmﬁ&’sma
lagkinge '
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i3 of July 1948, ewept for the chloride tests boing mads by the Mavy
for ita wells at the “ort Fuenare laval Pase (see p. 24, and £13, 1), only
three wella within =z rdle of the cozst arw Yeing sampled portodicallyr for
chlarids amlysis, They are wells S==10, 9=¥=l11, and S~71, all near the
Part Hosnern Haval Mhss and within 1,000 feet of the sharc. Thoss wells
have been sampled pariodically since 1951 Yy the Santa Clara Tater Conserva—
tion District; reccrds far each are nlotted on fizwe 2 The chlaride grach
Lforr well, S-7=11 (Sfiver Strand well) i3 the only ore of the three imdicating
contamimtione In this well the chloride contont wea abaut constant frem
1531 to 1933 (39 t0 47 Depete), Incressed to 154 paris in 1936, tlen decressed
gndually to about 45 parts early in 1947, In the surer of 1947 the chlorids
contant, began to irxrease and by July 50, 1949, 1t mas 262 parts per willim.
TS 4s increasing cwrrently at an alarming mtee i&anufslvsfmanp,
but whather 1t penetrates the main aquifer tapped by the Part Mneners Naval
Base wells i3 not knom. Vella S-=30 (Hollywool Neach Fesart) and O=i=l
(city of Port Poenems) ave within 1,000 feet of the share ard, respectively,
abmt a mils nortirrest ard soatheast of contanimted well 8-V=1le DBoth tap
the main aquifer fram which the Purt Huenems Taval Dase wells draw thedr
supplye (See pls 3, Bs) Feither bas ever shom evidonce of comtamimticne

Amlysea of mater from wmsed well 9= at Pt Ruencrw showed a
. maxingm chloride ooncentration in Jung 1SI) of 2,268 parts per millimng Yo
water lavel in the well then was 3 feet bolor sea level, Dy March 1533 the
-MMMhum,mmmmﬁmm»
This well has boen samplod since that date, so far as knom. Its depth
hnMﬂmmf&é&nawmhmmmﬂumt
tapped ty the Port Huoname Nzval NMase wells, The water lavel was 10 feet
mmwmhmmxmzm@mmwmm



arch 10523 this fluetvation guggests that it tams the main aquifer.

“he avidence nrosentad lere, althouch inconclusive, susoests tish
oocean water may now be mresent in the main agquifer near fort Ioncoe fo»
at lsast. a fow Iamdred foet inland from the coaste Murthermare, the hoad
of Huoneme sutmarine caryon is about 002 mils off shore and the bottom
slope at the head is abont 20 percente Docause of tids conditdon ocean
watsr uay have acoses to the main aquifer as close/Gs. Uss mlis\to the shoroe |
Watar-lisvel contows for the spring of 1944 (the time of hicstest wmater lovels
in recant years), nrojected to e off Port Mwneme, suggest that escaps o
mnwwﬂnmtmnmmaboublmﬂacfﬁam. #th
no evidence of an izpormeable barrisr interrupting hpdrauifc contimity in
the main aquifer and considering tle hish parmeability of this water-bearing
ded it would appear that iIf water lsvels in the Uort Hoenems Maval Tase wells
shonld bo drawn down to or below sea lovel for a pariod of substantial
length — a year or mare — ocean-water inirusion into the omatal wolls of
tls Hase would be a sericus tireats
: igcording to the Ghyben-farzbarg principle developed tirouch the atudy
of constal ground waters in liolland and Cermany, the inland movement of
méwuwnnmwuaumnmzmnwhmwn

. mintained with refarence to sea lsvel. Bmm@mamorammm

~/Bron, de Se, A study of coastal gromd watars with special reference

- %o Camestiouts Ue Se Ceoles Srvey Rtar-Supply Faper 527, 101 ppe, 1S25.

CPE A

waters of Cormecticut, has showed that a column of ocean water must be
balanced by a sanewhat highsr colmmn of the lighter fresh mater in arder to
Revent oceanwater invasion,



)

The conditiore at Port ‘ioneme niZht be compared to a T-tudbe contalne
iIng two immdacible liguida of diffarent oyeeific gmavity. The aguiler at
Port Imrene can bs cormidered a more or lass horizontal mrt of the U=udo
connacting a calmem of sea water at the outerop of the aquifar with a columm
of fresh watsr In o of W welly at ths Part Muereme Iaval “usee .3 tbe
specific gravitiss of acean water ard fresh mater are in the ratlo of 105
to 1.0, the heights of the balancdng colwmwn of wator sl show the zama
ratic,. bub in an inverse relatione Toking 220 feet as thae averaro denth
to the tase of ths aquifer, it my be computad that the statlc water lavel
in wells of the Port Fusnems Maval Sase mwt be maintainsd at 6 fost ar mare
above mean sea lsval to event sea~ater invasion.

o As of July 1948 mator lovels at most of the fort Ihenens !aval Inco wells
are a fow foot above mean sea lovel (sos ple 7)e¢ Iovever, the xuosent mater
deard at the Bace 13 well below tint of a poricd of ratiomal emerzency; also,
rogiom) conditions of water level augpost that levels here my not rerain
above soa lavel for an extended periode Fence, wder the present coarxditlons
of heavy overdraft the well {1s1d of the Port fusneme Maval Dase may not
yiald water of good quality iniefinitsly. If the mesent dry peried contirves
for several years mmwu, a8 seems lilely, a critical test of tle Port fuoners
m&antarmpplyiaimim. Poriodic sanpling and measuroment of
wmtar level shald be contimed tirough this eritical periode

%t is swgpested that so lorg as water levels at the Mase remain ab or
neer sea level, withirsmal should be ooncentrated in the inland wells and
that the coastal wells, espeaially lavy wells CBC 1 and CIX 2, Yo pumped as
1ittle as possthla to aveid imcreasing the landeard hydrsulis gradiont.
This well fi01d should not be corwidered as a source to swply the favsl
Base at Point Migde '
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* Of the wells alang the coast in the vicinity of the Point Mugw Naval
Sase, only well 1l-X-l on tha bsach 1,000 feet west of the ertrance to Mugu
laguna has sham definite evidence of contamimtion, Amlyses of »ater frm
this well are availahle for the pariod 1931-G3e The ninimm chlarids canctent
during this time was 540 parts per million in October 1931j the maximm
chlarids was 2,079 marts in larch 1933, No amlyses of water fiam this well
have been mads since 1933, 30 far ag korme ilthough the depth of the well
is not lknom, it probably taps permeatle beach deposits; if so, the presence
x@mmwr;muamlbmmm.-

»  Hear the west erd of the foint Mum lawal Dase, wells 10-~8 (155 feet
deep) and =33 (207 fest doep) in 1551 ylolded water in which the chloride
cantant ms slichtly above that of rative waters However, neither can e
coarsidered as having been definitely contamimated YWy ocsan water at that
timee ‘

- InJuly 1948, wells 1172 and 10-¥-28, both on ths south sids of the
mmamwmmos%awlﬁmmwx
Tespectively, from HAIC well 2, were sanpled by, dids—ofSios. The chloaride
mm&mprmumrwwnqg,mam&w
10-7=R8, Doth wells are yielding uncontamimited water ag of, 15438,

' Mmmnwammmmwuwmnﬂnmm
Hxval Duse and the comst, 2 miles to the scuths Logs of the test holes bared
4n this area for fomdation exploration within the faval Dase (holes MNT 2 to
¥T 18 inclusive, ple 2) are useful in Indicating the mitwre of the deposits
to depths of 150 feet (sce gsologic soction A=a', ple 5); howsver, they = =

3
% ty
‘H



were not sanpled for water amlysis at the tize of baring, and are mot
acoessible nore

. Ceologic section i=\' (ple 3) tlrough wells af the Point Mg Mawval
Tase, shows clearly the sandy mature of the sediments underlyinz this area
to a dapth of at least €00 feets The dapcsits loss than 300 feet belar
lard mwrface are canposed of layers of sand interbeddad with silt and claye
The sards seem to be in free carunication with the ocean, amd a berrier
that xizht mrevent soca wmater encraachnment can not be datoctede Tho perv
forated zomes (121-137 and 187-192 feet) in NAIC well 1, a3 far as can be
daterined at jresent, are directly, thauch probably not imediately, su=
captitls to seawater contamination., The possibility of sea-wster epsroache
ment in the sands and gravels encountered balow 300 foot in these wolls i3
scoewhat prohlezatical becauss no infarmation 13 available for tlase water-
bearing beds searard of the active Mavy wells, The deeply incised lngu sube
marina canyon which reaches a depth of 1,200 feet loss than 3 miles affshare
from the Point logn Haval Dase, ard in which these dospor zones presumbly
erop out, rmight affer resdy accoss to salt water in gll the wmator-bearing
strata wderlying the Msee

*  The hydraulis gradiemd now is landard from the coast at Mugu leguna
through the Navy wells and inland to Pleasant Vallay. The static lavel at
NAMC well 2 45 now about 20 feet below sea lsvel asd the landward gradienb
mmmttommun--uawnmymrmummu

.« Northeast of the mwlls at the Point lMagn FKaval Mase —— toward Fleasant
Vallyy = watsr lovels in sane wells are as muxch as 50 to 40 feet belaw ses
level, Conditions favorable to ssa-water inmtruaion now exist, and con-
timance of the dry period with the same pmping draft would steepen the
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Laxiard hyteaulis cradiente Sven if rechargs frm the fanta Clara “ver
systam to the Cxrard Flain should be average or bettar for the next fow
foars, it 13 daubtful that water levels bencath tle Point iugu faval Muse
g@dﬁ:aahcnmhvalfwa;-wcrw

POSSIBLT SOURCES OF ADDITIGNAL VATER SUPPLY

The present condition of overdraft of grownd-water supplics tercath the
Cznard Flain, and the resuliing drawdan of water lavels below sea lavel tiat
has ocourred extemsively bensath the southern part of e plain, creats
a difficult problem with respect to develoment of a water supply of a millim
gallxs a day for the expanded Maval Pase at Podnt lugns 48 discussed eerlior,
the well fisld at the ot Fueneme Naval Zase 13 not cansidered to be a sulte
abls source, becauss of the danger of ocsan-water intrusion.

Three other possidilities far develoment of the required supply are
cxsidared, a9 followss

le Contimed use of the two active wells at the Poixt lugn Maval

Tse, and egorsion of the well fie1d, either by econstruction of new

- wells o by parchase of existing wells, or both, to supply the required

aote

e meoﬂ'&/@p}ya-&amwﬁ&nm
shallow deposits nor tapped by wells but far encugh inland frem-the

shre to essantially rezove the dangar of coean-waier invasion and to

avodd vespcrwibiiiiy-for stospening the landmrd hydraulic gradient
mar the coasts

8¢ Develoment of water fram aguifars deeper than those now tapped
wnwm,umwammww%
depostts oan be fourd bereath the southern part of the Qmard Matne



Assibilisy Koe 2 vmld bs the leust experaive wdertaking for the A

A.rf’

rediate future b 44 has two specific disadvantacese sm,wff
uLanarady i 0 it it O W”:‘”f*

mwurwammmmmmmﬁamﬂ:amwm:\
causa of the protahility of occeanwmter Lmvazione Second, taking of a
211 callare a dxy fram watartearing deposits bencath the Saval Mace
wonld sarve to dapress water levels pear the const to depths groater than
if tho supply were obtaimed from an inlarxxd sources Thus, in a dry perlod,
S Sy now be developing, withdraml of a millim pallas a day fron
walls 3t the Point Iugn Maval Base would comtritute divectly to an ircrease
1n the lardmard Mydroulis gradient and in ths rate of ocean-water intrusicm,
mlezs b oxchace of Lol nor Sricoted the Iavy should acquire an establishe
equivalert irrigation usee

Possibility Noe 2 (daveloment or purchase of a supply frmm a relatively
aballor soures far encuch inland Srem the coast to dizdnish ths danger of.
ccsanwsuter invasion) would eliminate the two disadvantages resulting fran
the expansion of the well field at the llaval Dasee Coansidering (1) tie
charactor and distritution of he Wter-bearing zams bemeath the IMafn,
(2) the Iocation of the mjor somvce of replenistment (Lhe Santa Clara River
intake area), and (5) the present distriimtion of punping draft beneath the
Plain, i would appear tnt developwnt of an inland sourcs, to be warttwhils,
‘Muat~waﬁ/smmutmm,mmwmua
posaibility of salt-sater contamination {s remotes Such a locatimn would
be in the ganeral direction of Cowrd bub east of U. Se Hlghway 100-4e
mzmammmwm.wmm.w
wmdnm,mmm&ap@nanbcm
expamive, possitily within the rangs of 1 to 2 aillimn dollars. It is




doubtful that the incresse in expenditure above tho costa ofm-'a.a.u::u“*

M"J" T

docal well 101d could be Justifiod Yy the ain inSisemess of supply and
Jacky e—?./ T JM\ PPN PEPLVE I ‘
Mcmm oound-sretar sadiorda,.

———

I waler were to o lraught to ths laval Dase fraw such an Inland sourss,
—$4rweri-Trm it Inltis) mta,(%rmm substartially by purchasing
the mater froem the cily of Omard, 2a recamendsd by leeds, 112, anxd Jevcite
ch an arrangement would elimimate the largs fnvestrment in lands and wells
kst would otherwise te required for inlord develogrents O the other hand,

tho Oxmard area nov is tho most corcentrated area of withdrmal withia b
i?}ainandadﬂwtincrmeaf;msibb'wmhaslmm—fect of maton
3= the draft from the ctiy well fleld, stich wos aboub 3,000 acre~fcet i
1947, would certainly ave saxe effect on water levels in the coastrmad
extension of the main aquifer - that 15, in ithe vieinity of the well L1
at the Port Hueneme MNaval Dasce

Poasibility Moe 3 (dowelomant of water from aquifors deeper 4an those
ncwr tappad by waler wells, if prodective aguifers overlain Ly imporvioes
capping deposits cen be found) 4s mow beinc Lwvestiated by this oflicae
fampdng from such aquifers alnzldmtaffec‘bmtmﬁmhintm overlying
deposits and 30 should not contribute to a steepening of the landmmaxl
hydranlic gradiant ard the acceleration of ocean-wmter Lmvasion In those
depositse Fharefarw, location of such a develoment could be near the coagt,
if other caditiors wae sultables Bub such wells presumably would have to
be 1,000 fest a* more in dopth, probahly stauld be of gravel-mck consiruction,
and therefare would be axpersive.

Such & develommnt would involve the same protilem of acquisition of land

and of water rights as possihility Noe 2 Presumably, tharefore, davaloxrent
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of doaper canftred watar Wm%wm
“pBtyvus2 af the prosent tims wnloss the langth and cost of the pipe
MWMMMmmﬁmaﬂwﬁt}nmmx
wll comtrotion. However, if the Navy shonld develop & temparasy exe
pended supply at the Point Mgy Duse, ond i in the future landward ad-
vanca of ocoxn water showld be sufficient to force alandomment of tha wall
22014, mch of the coistal part of the Gmard Flain also wauld be fmvaded
by saline watars; wrier such conditions, dewelomernt of a deeper supply
confinad mater agembare within the saxthern mrt of the Plais would b the
anly recourse witd) vmtevbonld be fmpertsd fram inlard parts of the coumts,-
Tt shonld be borme 4n mind that regardless of tie chodco mda by the
Iavy, the mater supply for the Point lign Noval Bese will be drzm fran the
comon wator supnly of the Ormrd Main and will be an addition to the
MW&,.mﬂwwpwsaanmrmwdmm
mﬁmﬁmwaﬂsmﬂanmanummm’“%
'Mmmdmp:v
| After consideration of the tiros possibilitiss, imsofar as they can
now be evaluated, ft-weald appsarsthat if the propoved expansion of the
Folnt logn Naval Dase s to include lards having an established irrigation
SN ireoxinately equivalent 4o the estirated requiremsnts, the Havy should
mwmmmMuwmwMtomwm
mmmwmmmdwmwwmcmum,
wm. The specifisd requirement of 1 xillion allors a day is infarred
to repreoent peak daily ratler than average demande mmm,uu
assumed that U yearly withiraowal fron lavy walls may be within the range

- o 750 to 900 agre~Coete
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On the tasis of the tests by the Parsans=isrojet Coupany, it 1s
asaumed tint wells 1 and 2 at the Doint Mumm Ma7al Tzse will L2 camblo of
7ialdin:; at laast 200 mllong a rdacte each Jor the Immmdislis fSutwrze ’;‘o
make up the esti:zted requiremants of 1 million gallans a day (equivalent ta
a contimous 24~hour discharge of 7C0 gallons a mimate), and to provide a
. safety facter, it is assumed tlat additiomnl well capacilty of possibly
1,000 gallons a mimite may be dosirede I% 13 belleved 4mt this yiald could
ba obtained by drLlling two additleml wells of ravel=-peck constructicne
Sueh wells, 41f drllled, should be locatod to the nortlerest or north of JMIC
wells 1 and &, so 33 to wilhdraw wmater froam an area as‘fzr as possibls frem
the oceans Alvo, they should b3 apsced 9o a3 to distribuba the withdroml
mwmm_kmp%md&m)u flat a8 feaaihla, Tt 1is
sugzestied that the canters of mxping ba at least 2,000 fost apart, and ab
least an equal distance from tha present wellse

Those walls, 1f drfllsd, would be in sandy dapesits, sizflar to these
encourtared by present wells 1 and 2. (Ses ple 3, ) The upper 300 foet
of beds contains layers of clay or 311t which may extend sae distance
“ocoarmard and may give partial protection to the wilerlying sard beds from
mwmmatamnwdaphh. Parthermore, vater of poar qualily
. i3 foard inmrbrm 17«15 and 11-7=20, respectively, 155 and 300 feet
deep, and about 1lf a mile north of NAMIC well l. Water from well 11-#=20
(ivalon ¥otor Court) has comtained as much as 578 parts per millicm of
chloride (Mly 30, 1948)s From available data, and frax sizdlar occurrences.
to the north and northeast, it 1s inferred that eamtamimtion is from shallow
deposits, Therofore, in amy new wells, the upper 250 to 500 feat of deposits
should be sealed off by landing and ocerenting dlank cuter cssing in clay o
el1t beds Lt coowr Lrregularly from 250 to 500 feet below land surfaces

W, e
Lo 0‘“-’,(“.:[ L7 ) N I
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The wells should be drilled to a depth. of at least 600 feet in order
to peratrate the thick sand erncountared in DDC well 2. To cbtain tho
maxtoen yield of sand=-free water with a minismm dradowm, it 13 suggested
that they bs of gravel-pacl: construction, and crilled by the rotary method
with a prelimirary test holae It i3 strongly wrped that tha test hola for
the first well be drillod to tedrock to axplore the full thiclness of the
watar-bearing deposits boneath the Maval Nasee The tase of thess deposits
mrobably would be encountered between S00 and 1,200 feat belor land aur-
face. An electris log should be run to obtain infoarmation en the character
ctmudmmanac?:fqmmyofmmnmmmm. The
findings fron this test hole probably would not modify the suggested prosrem
:wcmxumdmmmmmmmzmmmrwm@m\
mmmummmcmumdmaepw
ploratfid tost holee

Por the inttial well, construction could be scoamplished as follows:

1. Drfll sn explaratary test hole of suitable dismaeter to
peretrate the fall thickmess of water-bearing miu,,%:pth estizated
t0 be betwesn 900 ard 1,200 fest below the surface, and run an elsctric
1oge

2. Rosa the upper 250 to 300 feet of hole to a dimmeter large encuch
 for rumnding 2= £0 24-iroh casing with bottam of casing hung opposlie a
clay bed as logped in the test holee |

- - Be Mace ard camnd the surface string of casing.

| 4o Rean the hole 500 to about 600 foet below land surface to %

. maximm possid)y dlameter (20=- to 28-inch), rtn 12- or ld-inch casing with
eentering guides, and pack the srace cutsids the casing with screencd fing
Mwmmjmmmwwmmmm.

Se Develop as required by washing am! swrginge



Sstablishment of observation wells near the coast

If withdrawal of ground water is to be contimued at the Foint Mam
Haval Base, the Navy should have laxmwledge of the position and rate of
landiward movemsnt of the froot of sea-mater intrusion,———adepiing-tim-
conservativelfutlock thet the dry peried will contime for soms years
and that the landwerd hydraulis gradisnt will be steepened, Cnly by .l
~gaitng such information can the perdiod of utility of the well field be
evaluated, and, if it becoxss necessary to develop ancther mupply, can
the forewarning be sufficient to provide adequats tizs for plamming and
construction. |

It is recommended that observation wells de drilled as ascon as posaible
at two lccations, about 7,000 fest S, 3C° B, and 7,000 faet S, 30° #, of
RAMTC well 2. The immdiate objective -of-theseweils will be to deterzine
8thnniimﬂemmm“nrutbonloctuou,mbtm
1,000 feet inland from the north shore of the present iugu Laguna. This
information can be cbtained by drilling test holes of 6-inch diamster by
the rctary zsthod to a depth of abcut 350 feet, and by running eisotric logs
immediately. mmmummanchgune:rwammor
determining whether or not mibstantial ses-water invasion has ocourred at
mmumo:mmm;unu.,mmmum
2,000 fest farther inland, nmmmug-mmm
of salt-water ocntaaination, the test holes should be cozpleted as obeerva-
tion walls, The follcwing gemeral procedurs is suggested:
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1. 3Ieam hole to 8-inch dlasmeter down o a clay bed at about 3C0
feet. Clay beds are expectad at about this depth and the exact
pogition can be deteramined from the eleotric log,

2. Rm 6-inch casing with oversize shce and geat in clay at
bottom of reamed hole, Hmmoranzo-toothngthlofé—incheadng
prq‘porrom& so they canbo placed opposite permwable zones selected
froa the electric log.

3. Glean out et hols below botton of -inch casing

4e Bun 2=inch pipe with perforated 20-foot length on bottom and
with a pacisr placed to be launded 10 feet balow the shos of the &-inch
.“m. _

5. Pusp grout down to £111 open hole above packer and to fill
a:n:Mo:traanmhrspauMmtboz-inchmdb-imhpipu.

" 6. Equip both 2-inch and 6~inch pipes for sampling — prefersbly
with a portable centrifugal puzp.

After eo@cuon of thess cbservation wells; a program of mater
'mplingandwntmlwummtawumnpm:mmw
control, ¥ith such control, so long as the wells showed no contaminaticn,
the front would De knowa to bs seaward of these wells, If and when the
'mmwaamnmzm,miumunnmmmmum
farther {nland so that the rute of advance of the salt-mster froot could

be evaluated. ztnmumuummw%’&daMw&

mnmm;«mauhymmuum-mﬁmm

recovery of water levels in one or zore roAlfuzmped wells, Such data would
ummmmmsm*?«uormmmoroemum,mm
position of the intrusicn front has been determined,
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FUTURE FRCGRAZ OF THE GZOLCGICAL SURVEY

To obtain additional information periipsnt to the wataresupply problem
c:tho?aint»mmsau;m&mmwumwnh
mld investigstion of the following twe elements:

* . 1. Pield lccation and sampling of all active wells and all open

casings between the Naval Bases at Port Huenexs and at Point g

and within a mils or so0 of the coast. For wells having mo puxp in

place, the gsnersl quality of ths water will be determirad by making

. an slsotrical conductivity traverse of the entire fluid coluzn in the

caging. For water sasples cbtalned from pusp discharges, partial

chexisal analyses will be made. ™e purpcse of this field investigation
is to determine whether saline watsrs have invaded any wells beyond
_ those previcusly cited, and to defins the present fosition of the front
of the saline water, inscfar as posaible,
2. Investigation of the posaibilitiss for development of water
_ fyom aquifers desper than thoss now tapped by water wells, provided
that produstive aquifers overlain by ispervious capping deposits can

b found bensath the southern part of the Cxnard Flain, Available

data from oil-tsst holes and oil-well eloctric lozs are being ccllectad

and correlated, quo{muﬁhmumm
mr«.wmummmmmumu

&t the Peint Magu Hase.



A brief report covering these two phases of investigation will be
submitted aa socn as feasibls. Also Geclogical Swrvey persorrel will be
availahle for assisting the Navy in connscilon with construetion of water
walls or cbservation wells, pnrbicnlarlr in the interpretation of electric
hgs, and in planning construction fsatures of the mt.past. obgervation
wells, Itudpdrahhtoobtainmhaorthoformucnammu
drilling wells on the Naval Base, and Survey personnel will be available
for such sampling, if the Navy will-ceep-the-Gecivgical-Survey advisedof
dsvelopmants and drilling schedulas. If the expanded awpply is developed
.dt;o&’,uw,th-pericdcnnpnngcrmhcmhwm
by Survey peracnnel, if desired, On the cther hand, this prograz could be
unidmbysavpraml,erm-mmmtmhwmmﬁ
cooperstion with the Santa Clars Water Conservation Disirict. Regardless
of the arrangements mads, it is Lzperative that periodic sampling for water -
quality and periodic masreserts ct\%ymhﬁ#ntw be carried cut, both
for active watar walls and for cutpost observation wells,
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CLTDLTS SCLUTION FOR A f-i-x

The development of a spply of a million gallons & day| of water by
expansion of the present well field at the Point Mugu Haval 3ase, aa outlined
in preceding paragraphs, presuzably is only a tamporsry expediert, It doss
mmva%.

The County of Ventura and the Santa Clara Water Conservation District
are now investizating remediss for the cverdraft within the Cxpard Flain,

In his report of Noveaber 1947 to the Conservation Diatrict, Xr. Hareld
Conkling made certain recommendatlons for providing an adequate water supply
for the area included in the Conservation District, as follows:

It is necessary that a reservoir or reservoirs for conservation
of water, and comdiuits for its distridatica eea be constructed,

*It =ill also be necesszary in the futurs to increase the amcunt
of water salvaged and the amount distributed by surface conduits,

"It is necessary that the present program for securing records

- of precipdtation, streanflow, fluctuation of greund-water level, and
quality of watsr be enlarged to provide adecquate data for future

. "It 1 therefore-recimented that the Board of Directors of the
Santa Qlara Tater Conservation District tals sters at the earlisst
feasikile date L0 sutline and solve the enginsering, legal, amd
financial phages of the problea which confronts the District.®
It 1s understood that in purmiancs of these recommsnded steps, the

‘Tloed Comtrol District of the County of Venturs has retained ir, Conkling

u_wmmampmunuudmmmmu
~ the dralmage basins of Piru and Sespe Creeks, for utilization in the Cxnard
Plain, and 4n the Calleguss Creek drainage ares, The cozbined discharge of
Pirc and Sesps Creeks constitutes about 60 pervent of the total flow of the

- Santa Qlara River,
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Ithmg@&dtmmamhqintnmwoutww
davelopments for rectifying ths serious water shortages now existing, It

would appear that the pessibilities now being investigated may ultimately

M&%d“t&&c?&tmm&uumum
the OQxnard Plain, It would gseem wholly advisable and proper for the Havy
um:-&wum-dmnm”m.w
preposals to provids the solution to the present overdraft,

The Ravy has a large investment at Port Pueneme as well as at Foint
dugu, %¥ith the proposed expansion at Point Mugu, the joint water demard
for the two Raval Bases will be about 2 xmillion gallons a day,or about
2,200 acre-feet a year, almqat. 4 percent of the present pround-water
ﬁwmm&eh;wm It is suggested that the Mavy
interest might well warrant financial éoopnmtiou ina project for water
mﬁwkt&tmd&twﬂdhab«uhh:mbﬁmwm
m the Oxnard Plain,
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SUMMARY ANp CCRCLUSIONS

. Under present conditions of deficlent rainfall, the quantity of ground
water withdrawn from wells on the Oxnard Plain far exceeds the replenishe
ks SO long as the period of daficient rainfall rrevalls, and the
present rats of pumping is sedntained, the deficliency in water sapply will
be on the order of 30,000 acre~{eet a year,
. Rater levels have been dram down sharply since 1944 and now are as
mch as several tens of feet below sea lavel bensath the scuthern part of
the Canard Plain, The hydrsulic gradient 13 landeard in almost all the
ares scutheast of Port Ruensas. MnhmhomMca;mmww
ocean-water intrusicn into the waterbearing beds. Although such intrusion
is not irown to have advanced sore than a few hundred {sst beneath ihe
land, conditions ars wholly favorable to accelsrated invasian.
.  mmnuantmrmmmmu_mmmmmm
adequate scurce to supply & mdllion gallons of water a day to the Point
Magu Xaval Base becanse of the danger of ccean-water intmaion at FPort
Buanens, ’ .
» Thres cther possibilities are considered, as followss

| 1. Expanaion of ths present well field st the Point Mugu Raval

Base,

2. Donhmorpnrdzmotnwplymnanumuthinm

»Amummmwumqmznwmm-umuw

reasonsble danger of ocean~water imvasion.

3¢ Developgent of water from aquifers deeper than thoss now
tapped by ut.u; wells, if productive aquifers cverlain by izpervicus
capping deposits can be found,

—— « — . - - ~ —— - P - —
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« It is concluded that ugurdl;su of the scurce sslsctad, water would be
hmmammmnpplyctthm&?hin The ultimate solution to
mmx&mwcumammmwmmmam
Mmdmmmnmtomm;npmw for much &
selution is understood f.o be in the S.nvuugativc stage.

’ mmumouuuumum,ammmwmmmmtd
undertaiding poseibilitles 2 or 2, it is suggested that the Navy expand its
well field at the Point lngu Haval Ease to devalop a tesporary supply. If
" the wall flald is expanded, the centers of pumping should be distributed
#0 as to produce as gertle a cons of depression as ecoromically feasible.
Observaticn wells wuld be needsd near the coast to check on position and
-m_dmammmmmmumunmmm
a8 long as landward gradients prevail, There is a reasonable chance that
-mmp-mmmmummmmmmwﬂaam
adecuats supply of wmater to tha Base through the proant period of

 deficlens rainfall. If =, dmupmamw*“ @;‘E

presumably can be woried out in cocperstion with Ceunty agsnoles,

Leng Beach, California
August 20, 1948
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TEHORANDUY CN DEEPER CURCES CF TATER
to supplement
s ’rogress rerort on water supply for
the Point Apu Naval Rase, Venturs County, California
2y John F, dann, geologlst

In the event ths present shallow water sapply of either the Foinmt
¥ugu Naval Zase or of the Port Hueneme Haval Jase becomes contaminataed

by invading ocean iatar, an altarnative source of supply will have %o be

 found, Cne possibls sourcs, devalopment of water froa deeper aquifers

capped by one or mors impermsable layers, was discussed brisfly in the
body of the progress report (pp. 34~-35), and it was indicated that further
investigation was being made. This memorandum summarizes in brief the
conclusions of the C;ological Survey concerning possibilitiss for develop-
ment of desper agquifers, |

° The test hole for the first new well at the P9int Hagu Kaval Case

- ghould be drilled through the entire water-bearing secuence to hard bedrocik

of Niccene ags, which probavly will be reached st a depth between 9CO and
1,200 fost. (ee progress report, page 37.) The probability of encountering
in this test hole a thick agquifer beneath an extensive impermsable cap daoes

- net sesm strong, in light of the evidence available for the upper &00 feet;

mm«::, the expenditure required %o deterzine the character of the
deeper deposits is Justified, because the cost of drilling to bedrock,
below the depth otherwise necessitated by the test hole, would be amall,

o An investigation of the deeper water-besaring zones by the Ceclogical
Survey using electric logs and formation logs of scattered oil wells and
test holes reveals that an aquifer with the necessary sharacteristics does
oesur to the north. Ths best information concerning this aquifer has been
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9btained from electric logs and a core hole in the Oxnard ocil field (about
2 miles. east of Oxnard), where it is almost 300 fest thick and between
1,000 and 1,500 feet below land surface. It is predominantly sand, with
little gravel, and with bfeguhr interbeds of clay., The same sandy zone

was penetrated by a well 2 miles northwest of Oxnard, and by ancther well

near the southwest end of the Camarillo Hills. The aquifer seems tc be

fairly persistent, and probably extends westward beneath the Port Huenems
Bage, where ita thickness may be somewhat less than 300 fest. The north=-
east cormr of the Port Hueneme Ease would seem to be cne of the most

favorabls places on Navy property for developing a scurce of deeper water,

Accordingly, it 1s suggested that if the currently dsveloped water suppliss

at either the Point igu Base or the Port Hueneme Bass becoms contaminated,

a test lole be drilled by the rotary method in the northeastern part of the
Port Hueneme Naval Base, This test hole should be drilled to a depth of about
2,000 feet, followed by the running of an electric log to determine the exact
locations of aquifers and thicknesses of eippina beda, If the results of the
test hole -wuid be favorable and decision mcﬁod to complets a well, a
string of casing should be seated in the impermeable sapping deposits to
prevent effectively contamination of the aquifer by shallower waters. my
aquifers -hich nighf. be encountered are sxpscted to bs chiefly und} thare=-

fore, the wall should be of gravel-pack construction,

-

Ue. S Ceclogical Survey
Long Beach, California
September, 1948,




° A2ORNCUM CN PRESENT STATUS CF THE SALINE FRCNT
to supplement
Progress rerort on water supply for
the Point ugu Naval Base, Ventura County, California
By Arthur A, Garrett
The progress rerort of August 1948 for the Bureau of Yards and
Docks indicated (p. 40) that the Geological Survey was proceeding with
field location axi sampling of active wells and open casings between the
Port Huenega and the Point iagu Naval Bases, and within a mile or so of
the coast, to determine whether ocean water has advanced inland in the
coastal aquifera.ind to define the present position ¢f the front of such
ocean-water intrﬁsion, insofar as possible. |
. The sampling was done July 21 and August 25—27! 1948, In all, 23
‘active wells and two open casings were sacpled. The waters in the/coai?;gs
were tested with portable electrical conductivity equipment to determine
their salinity. Of the three wells cited on page 26 of the progress r.eporb
as suggesting contamination, Nos. 9-#-2 and 1ll-X-l1 were not found, and it
is likely they have been destroyed. Well 9-¥%-1, also menticned on page 26,
n; inactive when canvassed by the Geological Survey so that a water sample
could not be obtained. Plate 8, accompanying this memrandnn, shows the
.nlls sampled by the Geological Survey, critical wells for which analyses
inn been made 'by otheP agencies, and the chloride content of the waters,
as described on the plate explanation. '
. Two important f;aturu were dlscioaed by the fleld canvass. This

memorandum summarises in brief thess features:
1, The quality of water yielded from the unmumbered well 0.5 mile

" south of Hueneme Road and just east of Perkins Road is suggestive of
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eon;uinat.ioﬁ, possibly from the ocsan, The samples taken knguat 25 contained
450 parts per million of chloride. The owner of the well reported that the
water "recently had becoms unfit for use.” Thus, this well may be about at
the present front of active saline-water migraticn landward through tiu coastal

‘aquifers, Well 9=i=d, 0,25 mile north of the ummmbered well and 143 fest
' deep, was traversed with the condustivity electrode., lNo log is available for
‘the well and the position of the perforations is mot known. From water surface

(15.1 feet below land surface) to 135 feet below land surface the u’ator con~
tained about 200 parts per million of dissclved solids. From 135 feet to
bottom the dissolved solids content increased linearly to about 540 parts.

The dissolved =0llds content of native waters of that part of the Cxnard Flain

'for which the.chlorids content ranges from 45 to 50 parts is about 650 parts

per million based on elactrical conductivity. Hence, water of somewhat lower
diesolved solids content mist have callacted in the well since it was last
m If the perforations mthtullmmw open to one or more of the
aoutal aquifers, it 1s reasonably certain ttmt. contamination has not yet

“ peached the \nll. Thus, the front of contamination presumably liss somewhere
bctmnthd.snll andthcmomduno.zs mile south,

’ 2. Anslyses of water from wells 10-%=8, 10-W-15, and 11-?-3, all scuth
of Caspar Road (pl. 8), suggest the existence of a local area yielding water

'«tmzchpoororlnquntrthanhmrulforthoaruuatholo. This

oncntimuynpum aloboorudgcofuumnhrmmung inland

. fyom the ocesn to the south. However, until further evidence can be obtained,
this inference is unsubstantisted. MNore 1likely ia the poisibility that _



/3
50
conditions here are similar to those at wells ll-Wl5 and 11-¥=-20, about
2 miles northeast, which yield water contalning frem 58 to 578 parts of
chloride. The latter area is thought to yield water naturally more saline
than the adjacent areas of normal water because of the presence of shallow
aquifers that contain natively inferior water which can enter the casing
in varying quantities depending upon existing ymtor-lenl differentials.
° The chloride content of water from well iO-K-]A (16,500 parts per million)
is not repz"uentatin. The well was drilled to a depth of 250 feet in 1922,
and as inferred from the log, the casing presumably was perforated below 140
fest. Then visited in August 1948, the well was only 86 feet deep and the
water level was about 8 fset below land surface — at least 8 to 10 feet
above the "statioc” levels in nearby active wells. The conductivity traverse
run by the Geological Survey showsd some vertical change in salinity which
is not considsred significant because the well probably is not now open to
any of the coastal aquifers. The casing of the well is corroded off at
land surface and 1s within a few fest of & drainage ditch. Hence, at some
periocd of tidal over-run the well may have been filled with ocean water thersby
sccounting for the extremely high chloride content of the watar now present.
. The information on chemical quality of well waters shown on plate 8
Maﬁu that, as of August 1948, 1f salt water is moving inland from the
. ocean into the proéucins coastal aquifers in the reach between the Fort
Huenems and Point lMugn Naval Bases: ‘ .
1. Near Port Huensme the front of this saline contanination has not
advanced inland more than O.h mile. |
2. Along the morthmest lobe of the Point Mags Naval Bage property,
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the front has not advanced inland zore than 0.6 mile (well 10-#=21) to
0.8 mile (well 10-7-3),

o For ths present, therefore, tx;ere is no danger of saline intrusicn
from the west or southwsst into the existing or proposed wells at the Point
Mugu Naval Base. The conditions of saline intrusion directly to the south
of the Point ifugu wall field can be learned only by constructing cbservation

wells, as described on pages 38 and 39 of the progress report,

Ue Se Ceological Survey
Long Beach, California
September 1948
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