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INTRODUCTION

The purpbse of this Technicé1’1nf0rmaf%on Record (T.I.R.)
is to document findings of geohydro]ogic séudies‘cbnducted to
define the vef%ical and areal extent of water—Bearingxunits within
ground waﬁer basins of the.Oxnard-Ca]]eguas.area bf Ventura County.
Important ground wétér basins withiﬁ the study akeé include the:
Oxnard Plain Presguré,.Oxnafd Plain Forebay, Pleasant Valley, North
and South Las Posés and Santa Rosa Valley Baéfns ahd the Mugu'un—
confined area. A major portion of this report describes the Oxnard
Plain, -an area of comp]ex; but related mu]tip]é addifer zones.
During fhe initial étageé of the investigation; a]j‘previous studies
of the area pertaining to.ground water resouktés were reviewed. A
list containing repofts utilized during the sfudy appears at the end
of this report as "References Cited". : o

Data tbldetérmine tﬁe extent énd configuration of im-
portant aquifer zones was obtained, primariTy from existingﬂsub-
surface records of wells drilled for water, oil and gas. The’
principal and most reliable sourées of subsurface data were
electrical logs of water and petroleum wells. These records ére
invaluable since they constitute a physical record of formations
penetrated adjacent to the borehole. The availability of these

records allows qualitative determination of subsurface lithology



and water quality. Fortunately, these records are numerous 1n'
the Oxnard-Calleguas area due to the'progressive design techni-
ques employed by some water well dri111ng contractors and
extens1ve subsurface exp]orat1on by petro]eum compan1es More
'than 200 such records were obta1ned w1th1n the area of 1nvest1ga-
t1on, the maJor1ty of wh1ch penetrate or approach the base of

tthe ground water reservo1r .

| . The greatest number of subsurface records are 11tho1og1c
1ogs of mater1als penetrated at the t1me of dr1111ng thh1n the
study area greater than 1,000 of these records were inspected,

many of which.were.se1ected to supp]ement electrical log data.

. During this study, a series of maps and Geologic Sections
depicting various parameters were prepared. Maps depict the verti-
cal and areal boundaries.of aquifer zones and thickness of water-
bearing materials wtthin these zones. The Geo]ogic Sections pro-
vide a visual descriptioh of subsurface re]ationships which occur
from ground surface to the base of the‘ground‘water reservoir.
Location of these sections and basin boundaries are shown in Plate
6. The discussion which follows contains material considered per-
tinent to modeling studies and se]ectioh of an operational plan for
water resources management. A more detailed discussion of geo-

Togic aspects is contained in the Geology report.

O0XNARD PLAIN FOREBAY BASIN (MONTALVO BASIN)

The Oxnard Plain Forebay Basin encompasses an area of

approximately 9.5 square miles and constitutes the principal area

(
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of ‘grotund water recharge WwitHin *the ‘Oxnard P1ain® 'Thé areal

extent of Ehe Oxnard Plain ‘Forébay Basin'is shown in“Plate 1.

The prifncipal critéria used for delineation’of ‘the éxtent-of® '4#s

this basin was Tack of 2 Tow permeability confining meénbér+Ffrom s

ground'§deacéitd“tHeT£op“6f'théjiﬁitia1 major aquifer“zone.#

The northwest boundary of the ‘basin is generally contiguous With-"
the north bank of the present Santa Clara River channel. ‘North-""

west of this boundary numerous subsurface records indicate a pre-

dpminance of low permeabi]ity'materials and an absence of the
Oxnard aquifer zone. The northerly limit of the Oxnard Plain
Forebay Bas1n co1nc1des w1th the 1ocat10n of the McGrath fau]t
a branch of -the 0Oak R1dge fault zone. - Rema1n1ng boundar1es are

co1nc1dent with a th1cken1ng of the "clay cap” wh1ch effect1ve1y

conf1nes the Oxnard aquifer zone over most of the Oxnard P1a1n.'v

Within the boundaries of the Oxnard Plain Forebay Basin, artifi-f
c1a1 and natura] ground water recharge is a source of rep]en1sh—.
ment to the Upper and Lower Aquifer Systems.

Geo]ogic_Section C-C' indicates the_genera]izedisubf
surface re]ationships from ground surface to the effective base
of the ground water reservoir wifhin the Oxnard P1a%n Forebay
Basin. Within this basin the Oxnard aquifer zone consists a]most
entirely of permeable sandand gravel. Although the underlying
Mugu aquifer contains a significantly greater percentage of low
permeabf]ity material than the Oxnard zone, the lenticular nature
of these materials allows relatively unfmpededvrep1enishment to

the entire Mugqu aquifer.

R
;Y



A smaller:area within.the basin was- delineated through:

A

which ground,wateruneghargeAocounshtouthe}Huenemeugndxongganyon{;
aquiferezones<offthe"Lower_Aguifen'System (Plete;]), :These zones
were,upwarped and-partia]]y,eroded2prior.to deposition of .the

Mugu aqu1fer,“resu]t1ng in hydrau11c commun1cat1on -to water-_:_“wﬁ
bearing sands ‘and grave]s of the Lower.. Aqu1fer System.. The
relationship between Lower Aquifer Systemvmaterials and overlying

deposits»are §hQth1” Geologic Sections B-B' and C-C'.

'MUGU UNCONFINED AREA

.Th1s unconf1ned area 1s 1ocated at the extreme southerly
port1on of the Oxnard Plain and encompasses an area of approxi-
mate1y 4 square miles. It is bounded by nonwater—bear1ng rocks
of thé Sante Monfoa Mountains to the eest, a thickening of the .
confinfng elay'cao”to the north and west.and the Pacific Ocean | %i
on tne south; ‘It is characterized by absence or minimum thick-
ness'of tne confﬁning clay cap normally present above the Oxnard
aquifer zone. Approximate boundaries are shown in Figure 1. |
Boundaries of this basfn are'tenfative because of inadequate
subsunfaoe‘information and, therefore, they should be modified
as additional date becomes availeb1e. This onconfined area is
similar to the Oxnard Plain Forebay, since both are cnaraoterized
by lack of a s1gn1f1cant clay cap conf1n1ng the Oxnard aquifer zone.
Sea water intrusion now occurs in the Oxnard aquifer zone throughout
the entire Mugu Forebay. Aquifer Section A-A' indicates the general

stratignaphicire1ationsh1ps of a portion of the Mugu Forebay Basin.

cr
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Available data indicates that the Mugu aquifer is
effectivg]y separated from the overlying Oxnard aquifer zone
by a low permeability layer over all but the extreme ndrtherly
portion of the Mugu Forebay. Figure 1 indicates this relation-
ship and a]sd areas of hydraulic continuity of other zones
. within and 1n'the vicinity of the Mugu Forebay. Hydraulic
continuity between the Oxnard aquifer zone and the Mugu aquifer
"within and adjacent to the Mugu Forebay assumes an east-west
e1ongated confjguration which covers an area of about 0.5
square'mi1es. About one mile west of here, the log and Wafer
quality data from well IN/22W-36K4, which is sealed from grouhd
surface to a depth of 380 feet, indicate hydréu]ic continuity
and sea-water intrusion into the Mugu and possibly Lower Aquifer
System. : | . %i

Extensive hydraulic continuity between the Mugu aquifer
and the Fox Canyon aquifer zone is believed to occur in a one-
squaré-hi]e area extending northerly from the Mugu Forebay. Within
this area wells IN/21W-28N2 and 32A1, both completed only in the
Lower Aquifer System, indicate relatively high ch]oridé concentration
of 306 and 193 mfﬁ]%grams per Titer, respectively. If is possible
that sea water is migrating downward in the gravel pack from the‘

Mugu aquifer in well 1IN/21W-28N2 because the seal to 250 feet is
above the base of the Mugu aquifer; Downward leakance through the
gravel pack of well IN/21W-32A1 1is not possible because the well
is sealed to a dépth of 460 feet, whfch is considerably below the

base of the Mugu zone. Smaller areas of hydraulic continuity between

(r

the Mugu aquifer and Lower Aquifer System are believed to exist

about one mile west of the Mugu Forebay.
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Active sea-water intrusion combined with hydraulic continuity
and downward hydraulic gradient, which exist within and adjacent
to the Mugu Forebéy, poses a serious threat to all major aquifer

zones of the Oxnard Plain Basin.

OXNARD PLAIN PRESSURE BASIN
The bases for de11neéting the extent of the Oxnard Plain
Basin are the areal limits of the Oxnard aquifer zone and the Mugu
aquifer. This basin differs from the Oxnard Forebay Basfn_and

Mugu Forebay in that it contains a "clay cap" over the Oxnard

-aquifer zone.

The Oxnard Plain Basin encompasses an area of approximately

- 75.2 square miles and is bounded by the Mound and Oxnard Forebay

Basins to the north, the North Las Posas and Pleasant Valley Basins
to the east, and the Mugu Forebay and nonwater-bearing rocks of
the Santa Monica Mou;tains to the south. Although the Oxnard
aquifer zone extendsmoffshore, the westerly basin boundary is
arbitrarily assigned at the qoast]ihe because this study was con-
fined'to the onshore area. The offshore extent and configuration
of various aquifer zones is contained in a report being prepared
by the United States Geological SurVey in Menlo Park, California.
The Oxnard Plain Basin is a relatively flat alluviated area which
ranges in elevation from sea level to approximately 100 feet. It
is underlain by numerous important aquifer zones, which, in the

center of the basin beneath E1 Rio, extend to depths of greater

than 2,100 feet below sea level (Plate 5).
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‘During early sfages of the investigation, it was deter-

" mined that major water-bearing zones beneath the Oxnard Plain

could be: grouped into three major units on the basis of differing
piezometric levels, water quality and geologic structure. These
are: 1) the semiperched aquifer and clay cap; 2) the Upper Agquifer
System; and 3) the Lower Aquifer System. |

SEMIPERCHED AQUIFER AND CLAY CAP

The semiperched aquifer and clay cap consist\of all

materials above the Oxnard aquifer zone within the Oxnard Plain

Ba;in. The semiperched aquifer'extends from the base of developed

soil horizons to an average depéh of approximate]y 75 feet over
most of the Oxnard Plain Basin. This aquifer consists primarily . %i
of geologically Recent stream-deposited sands and gravels, with
minor silt and clay interbeds. Permeable sand and gravel deposits
are continuous in a direction generally parallel to the presenf
course of the Santa Clara River and lenticular in a perpendicular
direction as indicated on Geologic Sections A-A' and C-C'. Historically,
there have been very few water wells completed within this zone be-

cause of 11h1ted well yield and poor water quality caused by agricul-
fura] return water and evapotranspiration. Recent studies in an

area north of Channel Islands Harbor indicate local occurrence of

ground water of acceptable quality for most beneficial uses (mineral
cohcentration 850 to 950 milligrams per liter) within lower per-
vmeable portions of this zone. The occurrence of acceptable quality

water within this portion of the zone is believed to reflect the ::'



local effectiveness of aquicludes and aquitards within and above
permeable portions of the semiperchea zone! These materials
prevent substantial downward migration of degraded appred and
surface water under present exiraction conditiohs.~ The depth
to water within this zone is normally only several feet below
ground surface. | |
Highest water levels are found in heavily irrigated areas
where, without tile drains, water level rises high enoﬁgh to adversely

affect the growth of plantings. The maximum depth to Water in this

-zone 1s épproximate1y 10 feet. This occurs in the fall of dry years

in nonirrigated areas where the depth to water is controlled by
limits of evapdration from:the water table.

The ”c1éy cap" underlies the semiperched aquifer zéne
and extends to the top of the Oxnard aquifer zone. P]ate 1 indicates
that the c]ay cap extends to greater than 180 feet below sea Tevel.
ét two locations near the ocean. The clay cap consists of Recent
silty clay, silt and c]é& with lenses of sand and silt. In results
of earlier water resourﬁés studies, it was theorized that the clay
cap contains areas where dowhward-]eakage occurs to the Oxnard
aquifer zone. A recent cooperative investigation between the
Department of Water Resources and thé'University of California
indicated that the clay cap is an aquitard through which.signfficant
quantities of water can migrate vertically under conditions of
differential head.

Because of generally poor water quality and limited

quantity of recoverable sto?age_within the semiperched aquifer zone



it is recommended that mater1als over1y1ng the Oxnard aqu1feh zone
not be mode]ed as an aqu1fer system dur1ng the current 1nvest1ga—
tion. Because 1eakage w1th1n this zone affects under1y1ng zones,
it is recommended that resu1ts of the aqu1tard study pqh11shed

in Department of Water Resources Bu11et1n 63-4, be ut11t%ed duhtng
development and ver1f1cat1on of the mathemdtical groune,mater bastn

model.

UPPER AQUIFER SYSTEM

The Upper Aquifer System delineated withinuthe'0xnard
Plain Basin consists of the Oxnard aquifer zone and the Mugu
aquifer. These two water-bearing units were combined primarily
on the basis of similar subsurface structure although under natural
ccnditions water levels and water quality were probab1y‘more'simi1ar
than they are today. The structure of the Upper Aquifer System is
more p]ahar than the Lower System because these materials are
younger and have not been subjected to as}much folding as the
deeper lower P]eistocene water—bearing materials (Geologic §eotions
A-A', B-B' and C-C'). Because of their relatively young age,
they have also not been subjected to displacement by fault move-
ment to as great an extent. |

The base of the Mugu aquifer constitutes the bese of the
Upper Aquifer System. The'nature.cf the unconformity between the
base of the Mugu aquifer and the top of the Lower Aquifer System
is very significant with regard to sea-water intrusion, and, at

this time, is not thoroughly understood in all areas.

C
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Prior to deposition of the Mugu aquifer, sea level dropped
considerably causing extensive erosion of previousiy deposited
materials on the Oxnard Plain. ' o

The major soirce of erosive force during this period was
the Santa Clara River which meandered over the entire Plain. Of
secondary importance was the erosive energy provided by Calleguas
Creek and numerous small tributary drainages. The result of this
extensive périod of erosion was surface exposure of numerous
previously folded underlying water-bearing zones. Fo]]ow{ng this
period, sea level rose inundating most or all of the Oxnard‘P1ain.
Dur{hg this time, deposition of the Mugu aquifer occurred upon
fhe previously developed unconformify in a shallow marine inland

sea. The result of the sequence of erosion is extensive hydraulic

continuity between the Mugu aquifer zone and important aquifer zones

+of the Lower Aquifer System. Recent overdraft of the Oxnard and

Mugu aquifer zones has resulted in serious inland sea-water intru- -
sion at Port Hueneme and Point Mugu. At Port Hueneme sea-water
intrusion is known to occur only in the Oxnard aquifer zone where
the most recent information indicates an onshore affected area of
approximately 8 square miles. A far more serious condition is

found at Point Mugu where the Oxnard and Mugu aquifer zones are

both intruded. Here onshore intrusion of the Oxnard zone now

covers an area greater than 9 square miles. - The areal extent of
sea-watér intrusion in the Mugu aquifer is at this time undetermined.
Active intrusion into Exposed suballuvial materials of the Lower
Aquifer System is also indicated in Sections 28 and 32 adjacent to

the Muqu unconfined area.
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The thickness of permeable materials in the Upper Aquifer }(
System was contoured and is shown in Plate 3;, Maximum thickness
is reached in the area of the/Las Posas syncline while minimum

‘thickness genera]]y occurs at the easterly boundary of the basin.

OXNARD AQUIFER ZONE

The Oxnard aquifer zone is the initial iméortant water-
bearing unitvpenetrated by water wells on the Oxnard P]ain.’
Historiqa]]y,.this zone was considered to be the most important
because shallow wells completed in this zone were capable of pro-
ducigg large quantit1e§ of acceptab]e.qua1ity water. Pollution
of this zone by sea-water intrusion and leakage . of poor quality
perched waters has degraded the quality 6f this zone and caused
many deeper wells to be drilled. In previous.studies the areal
extent of this zone was utilized to delineate the boundary of the
Oxnard P]ain Basin. During the present.investigation, the maxi-
mum extent of both the Oxnard zone and the Mugu aquifer was utilized
since both constitute the Upper Aquifér System which will be modeled
as one unit. Combining these zones resulted in a minor eastéh]y
extension of the Oxnard Plain Basin boundary in the Pleasant Valley
~(Camarillo) area as shown in Plate 1.

The Oxnard aquifer zone is a laterally continuous layer
of nonmarine gravel and cobbles ranging from 1/4 to 6 inches in
diameter and coarse to fine sand. Interbedded within this zone

are clay, silty clay and silt lenses that form localized aquicludes

which restrict vertical movement of water within the zone and

([

affect Tateral movement as evidenced by differential sea-water

Y
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intrusion near the ocean. In some areas water-bearing materials
are segregated into two or three zones as indicated in Plates 7
and 9. Because of this feature, the term Oxnard aquifer used iﬁ‘
previous investigations has been revised to Oxnard aquifer zone.

- The top of the Oxnard zone is an irregular surface ranging
from greater than 20 feet above sea level east of Saticoy-E1 Rio to
greater than 180 feet below sea level northwest of Port Hueneme
(Plate 1). The irregularity of the top of this zone results pri-
marily from differential erosion and sedihentation of the Santa
Clara River rather than structural warping. An exception is found
in the northwest Oxnard Plain near the ocean Where the top of this
zone appears to have been upwarped and/or faulted. South of this
location near 5th Street, downwarping, probably related to the Las
Posas syncline, is appérent. The base of the Oxnard aquifer zone
occurs as a more regular surface, ranging from an e]éVation of sea
level just east of the Saticoy Spreading Grounds to greater than
300 feet below sea level near_Point Mugu. It is 1e§s irregular
because it'was deposited upon‘a relatively smooth erosional un-
conformity. The base of this zone was previously cohtoured and
published in Department of Water Resources Bulletin 74-9, “Water
Well Standards, Ventura County", and is recommended for use during
the current investigation.' In the northwest Oxnard Plain, the base
6f’this zone exhibits the same structural features as the top.

In addition, land surface subsidence in the vicinity of Point Mugu
Naval Air Station is indicated. 1In the northern half of the Oxnard
Plain the base of this zone has the apperance of a large alluvial

fan.



MUGU AQUIFER

Between the base of the Oxnard zone and the top of the 3(5
~ Lower Aquifer System is the Mugu aquifer of upper Pleistocene age.
Historically, few wells produced from this zone because‘
adequate Qater supplies were available from the overlying Oxnard
aquifer zone. Within the past 25 years, numerous mulitple zone
wells have been. completed within this unit and more than 10 have
been completed only within the Mugu aquifer.
The Mugu aquifer consists of.sand and gravel with inter-
bedded silt and clay with a maximum aggregéte thickness of about
270 feet. Of this, a maximum thickness slightly greater than 200 .
feet consists of permeable sands and gravels.
The Mugu aquifer is an almost coﬁtinuous layer of water-
bearing materials depbsited directly upon the erosioné] unconformity g
developed ‘on the San Pedro formation and older underlying rocks. ‘MJ%:
The basal portion of this unit generally consisté of coafse hateria]s
deposited under very shallow marine or nonmarine conditions and is
in hydrau1ic continuity with under1yin§ zones over much of the
Oxnard Plain. Later as sea level continued to rise, deposition
of finer sands and gravels occurred, especially near the present
shoreline. Generally, materials become finer grained toward the
ocean and more coarse grained in the easterly Oxnard Plain. In
the easterly Oxnard Plain much of the Mugu aquifer is believed to
be of continental origin.
The top of the Mugu aquifer is in most areas overlain
by a Tow permeability clay cap which varies from 10 to 100 feet

in thickness. Exceptions are found near the Santa Clara River, \ C:-
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at Port Hueneme and in_the Oxnard Plain and Mugu Fokebays where
well data indicates that water-bearﬁng portions of the Mugu
aquifer merge with the Oxnard zone.

Over most of the Oxnard Plain the top of the Mugu aquifer is
relatively flat and slopes toward the ocean. The greatest irregu-
lTarities of this surface are thought to be depositional rather than
stfucfura]. Mild downwarping of this surface is indicated in the
vicinity of the Las Posas syncline, while greater upwarping is
indicated near the Santa C]ara River. A contour map depicting
the top of this zone was not prepared during this study because
the Oxnard aquifer zone and Mugu aquifer are to be modeled as one
unit.

The base.of the Mugu aquifer is a more irregular surfdace,
which ranges in elevation from less thah 50 feet below sea level
near the tip of South Mountain to almost 500 feet bé]ow sea*level
3 miles north of Port Hueneme (Plate 2).I This greater dirregularity
is caused by more intensive fo1ding and sporadic nonmarine deposi-
tion. The area of greatest downwarping is coincident with the
northeast-southwest trending Las Posas syncline thch enters the
'Oxnard Plain from the Las Posas Valley and extends across the
basin into the ocean. Upwarped areas include the nose and westerly
extension of the Camarillo Hills and the northerly portion of the
basin paralleling the present course of the Santa Clara River.

Features due primarily to deposition of fine materials

are found just east of Port Hueneme.



LOWER AQUIFER SYSTEM

- The Lower Aquifer System consists of the Hueneme, Fox
Canyon and Grimes Canyon aquifer zones all of lower Pleistocene
“age. Collectively, they constitute the most valuable water-

bearing zones in the Oxnard Plain Basin.

HUENEME AQUIFER ZONE

The Hueneme aquifer zone constituteé the upper portion
of the San Pedro formation on the Oxnard Plain and is the upper-
most unit of the Lower Aquifer System. It consists of up to 1,150
feet of sediments in the deepest portion of the basin. Prevfous
investigators have not realized the thickness or areal extent of
this unit because of insufficient deep subsurface data. The recent 1'%:
trend of completing deeper wells and additional data provided by
petroleum companies has.resulted in a more thorough understanding
of the configuration and extent of this unit. Many wells penetra-
%ing deeper zones have been completed within this zone.

The Hueneme aquifer zone is composed of interbedded
sand, silt and clay and minor grave]rand is more lenticular than
underlying zones. The somewhat lenticular nature of this unit is
indicative of deposition under nonmarine conditions; however, the
lack of extensive quantities of gravel would seem to indicate at
least partial marine deposition, however, this has not been verified

by paleontological data.

T



The Hueneme aquifer zone has been subjected to considerable
folding, faulting and erosion since deposition, as indicated on
Geologic Sections A-A' and C-C'. This activity has largely affected
the areal distrjbution and occurrence of this uﬁit on the Oxnard
Plain. North of the Oxnard Plain this unit cannot be readily cor-
related. East of the Oxnard Plain, in the Las Posas Valley, water-
bearing portibns are extremely lenticular or absent and as a result
wells do not produce much water from this zone. In Pleasant Valley
some water is produced; however, most is extracted from deeper zones.

Much of the Hueneme zone has been removed by erosion of
upwarped areas since deposition. On the south Oxnard P]éin all
of this unit has apparently been removed generally south of Hueneme
and Etting Roads. In the north Oxnard Plain, just south of the
Santa Clara River, much of it has also been removed by erosion since
deposition dué to upwarping and possibly faulting followed by erosion.

The map depicting contours on top of the Lower Aquifer
System (Plate 4) has a very.simi]ar configuration to that an the
base of the Upper Aquifer System over much of the Oxnard Plain.
Exceptions are found within the southerly portion of the Oxnard
Plain Basin where numerous irregularities occur between the two
surfaces.. The two most prominent features occur between Port
Hueneme and Mugu Lagoon where two deep depreséions ranging from
400 to 550 feet are apparent. These occur in areas where coarse
water-bearing materials 6f the Hueneme aquifer zone are very thin

or absent. This condition is also prevalent here in deeper zones
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indicating a lagoonal or embayment.environment of depdsifion
for a considerable period of geo]ogié time.

The most siénificant~feature produced by the uncon-
~formity developed upon the Hueneme aquifer zone followed by
deposition of coarse materials is extensive hydraulic continuity .
between this zone and the Mugu aquifer. .Fdrtunate1y, onshore
" sea-water intrusion in the Mugu zone has occurred only near Point
Mugu where the Hueneme zone is absent. Apparent lack of hydraulic
continuity in much of the intruded area makes this unit increasingly

1mportaht as a source of future water supply to the Oxnard Plain.

FOX CANYON AQUIFER ZONE

The Fox Canyon aquifer zone is the basal unit of the San Pedro -

fbrmation. Paleontological evidence indicates that it islof lower
Pleistocene age and was deposited in a shallow watér marine environ-
ment overuthe entire Oxnard Plain Basin. Where paleontological
data are available, the top and base of this zone is readily
recognized by its characteristic fossil assemblage. Marine deposi-
tion. resulted in a more or less uniform series of layers which ﬁan
be correlated by use of electric logs over almost the entire
Oxnard Plain. In recent years the Fox Canyon zone has been
exploited more as a source of water supply, especially in‘coastal
areas where shallow zones have been intruded by sea water.

On the Oxnard Plain permeable portions of the Fox Canyon
aquifer zone consist primarily of fine to medium sand with stringers

of gravel. Lower permeability clay, silt and sandy clay interbeds

(nh

constitute about 20 percent of this zone. Water-bearing materials
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become finer toward the present coastline because they were
deposited farther from the ancient shoreline. " The Fox Canyon aquifer
zone is present throughout almost the entire Oxnard Plain. An
exception is found at the tip of South Mountain where subsurface
records indicate that nonwater-bearing portions of the Santa
Barbara formation are penetrated beneath the Mugu aquifer. The
lack of the Fox Canyon zone 1in this area may be attributed to up-
warping and subsequeﬁt removal by erosion of the Santa Clara
River as shown in Geologic Section C-C'. Another area where this
zone is thoughtto be lacking is in the south coastal area. Here
1imited subsurface information indicates-that.an/approximate
one-mile band along the ocean extends from about/0.5 mile north
of Arnold Road southerly to and beyond the Bailey fault where it
changes trend to a ndrtheaster]y.direction.for about four mitles
and terminates against the Bailey fault zone about 0.5 mile west
of Round Mountain. The apbarent lack of occurrence in this area
is attributed primarily to uplift and erosion in middle Pleisto-
lcene time prior to deposition of overlying zones.

The Fox Canyon aquifer zone constitutes the effective
base of fresh water 1in norfh and westerly portions df the basin

where the Grimes Canyon aquifer zone is absent. The most pro-
minent structural features here are the Las Posas syncline and

the Montalvo anticline which have warped this zone into its

present east-west trending configuration.

Basal members of this zone may be correlated over almost
the entire Oxnard Plain by use of e]ecfric logs. A key horizon is
the basal sand or gravel of quite.uniform thickness. Another
key horizon lies above this marker zone and is separated from it

-'[9 -



by a Tow permeability layer of variable thickness. This marker If
horizon is up to several hundred feet thick and exhibits almost
identical resistivity responses on electric logs over much of the
Oxnard Plain. Because of its greater.thickness, wide distribution
and ease of correlation on electric logs, it is considered to be

the "main aquifer" of the Fox Canyon zone. In the southeriy portion
of the basin, correlation of the Fox Canyon zone becomes more
difficult because of removal by erosion and presence of the Grimes
Canyon zone..

The top of the Fox Canyon aquifer zone is more difficult to
determine by corre1atin§ electric logs. . Unlike the two basal
aquifers, layers lying above cannot be correlated as readily over
large areas. Along the coast fhese two members are overlain by
one additional member, 100 to 150 feet thick, which constitutes
the top of the zone. -Inland, the clay Tayer separating fhis member
from the main underlying zone disappeaks and they become one dnit.

Generally, in cross section, the top of the Fox Canyon
zone assumes a configuration simf]ar to, but somewhat less warped
than the base. A map depicting the top of this zone was not pre-
pared beCausg the dver1ying Hueneme zone is to be modeled as a

part of the same system.

GRIMES CANYON AQUIFER ZONE

Throughout most of the Oxnard Plain Basin the Santa
Barbara formaﬁion consists of bluish §1ays and shales deposited
in-an offshore marine environment. Low permeability and Tack of =
flushing since deposition cause these materials to be placed in =
the nonwater-bearing category.
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The Grimes Canyoh aquiferizone is the uppermost member
of the Santa Barbara formation. On the Oxnard Plain, it is com-
posed primariiy of sand with only minor amounts of gravel deposited
in a near-shore marine environment. It is present only in the
southerly and easterly portions of the Oxnard Plain where it
underlies about 35 percent of the total basin area.l Approximate
northerly and westerly limits are shown in Plate 5. From this
location the Grimes Canyon aquifer zone extends southeasterly to
and beyond the Bailey fault zone}and easterly into the Pleasant
Valley Basin. Here it is the basal water-bearing unit and generél]y
overlies nonwater-bearing portions of the Santa Barbara formation.

Lack of the permeable Grimes Canyon aquifer zone in the
north Oxnard Plain is attributed primarily to a faciés change
caused by relatively deep water deposition of fine-grained materials
seaward of the defined limits of this zone.

The offshore limits of this zone in the south Oxnard
Geological Survey-Stafe Department of Water Resourcés cobperative
offshore sparker survey do notvindicate subsea stratigraphic units
correlative with the onshore occurrence of the Grimes Canyon '
aquifer zone. This may indicate an offshore facies change to
fine-grained materials 1like that which occurs on the north Oxnard
Plain. If this is the case, offshore intrusion of sea water into
this zone is not a threat. However, if permeable portions of this
zone are exposed in the Mugu or Hueneme submarine canyons or the
steeply sloping sea floor between thém, then sea-water intrusion

ijs actively moving landward because of long-time water level

conditions below sea level.



Limited water quality data indicate that some basal K:
portions of the Grimes Canyon aquifer zone contain brackish water.
The primary areas where this is thought to occur are downwarped
portions of the basin having inadequate circulation. Subsurface
data indicates that the Grimes Canyon aquifer zone is in hydraulic
continuity with the overlying Fox Canyon aquifer zone over most
of the area where they occur together on the Oxnard Plain. Most
of the water wells which produce from this zone are also perforafed

in fhe Fox Canyon aquifer zone.

PLEASANT VALLEY BASIN

The Pleasant Valley Basin is differentiated from the
Oxnard Plain Basin by a lack of the Oxnard and Mugu aquifer zones. Y

\“‘r. 1”&
It is separated from the Las Posas Basinsand the Santa Rosa Basin

by faulting and folding. -
- The Pleasant Valley Basin covers an area of approximately
41.6 square miles and has a drainage area of almost 57 square mi]esﬂ
-The basin ranges in e1evétion from about 20 feet hear its southerly
‘boundary to greater than 800 feet in the Camarillo Hills.
The geology of the Pleasant Valley Basin is very complex
and not thoroughly understood; The area is characterized by intense

folding and faulting and rapid facies changes in upper water-bearing

zones.,
Water-bearing units within the Pleasant Valley Basin include

Recent and upper Pleistocene alluvium and the lower Pleistocene

San Pedro and Santa Barbara formations. Water-bearing zones within -
L -



the San Pedro formation consist of an upper series probably equi-
‘valent to the Hueneme aquifer zone of the Oxnard Plain and the
.underlying Fox Canyon aquifer zone. The Santa Barbara formation
contains the Grimes Canyon aquifer zone which is the basd] water-
bearing unit within the Pleasant Valley Basin.

These formations are underlain by the Pico and Santa
Margarita formations, Modelo shale and volcanics of Miocene age which
are considered to be nonwater-bearing. The volcanic rocks are

exposed along the southeast edge of the basin in the Santa Monica

. Mountains.

'The following is a more complete description of water-
bearing units in the Pleasant Valley Basin with emphasis upon

their application to modeling Studies.

RECENT AND UPPER PLEISTOCENE ALLUVIUM

Recent and upper Pleistocene alluvium of varfab]e
thickness occurs in all 10&-1y1ng areas of the Pleasant Valley
Basin. These materials consist of yei]ow and blue clay and gray
sand and gravel which generaT1y reach a thickness of 300 to 400
feet. Throughout most of the/westerly Pleasant Valley Basin
these materials are very lenticular and do not constitute a large,
re]iabie source of water. The lenticular nature of these deposits
is such that extensive hydraulic continuity with equivalent zones
(Oxnard aquifer zone and Mugu aquifer) is very unlikely. The

large quantity of Tow permeability materials indjcates that these



deposits are confined or semi-confined throughout most of fhe : %f
basin. One area where unconfined‘conditiohs are strongly expected
is the area 1/2 to 1 mile southwest of Somis in the vicinity of
Callequas Creek where subsurface data indicates_the presence of
hjgh]y permeable materials to cqnsiderab1e depths.

. There are two areas in the Pleasant Valley Basin where
: watér supplies derived from Recent and upper Pleistocene materials
have been utilized. One area lies north of the Camarillo fault
and southeast of the Camarillo Hills, while the other area lies
generally southeast of the Camarillo fault in the Calleguas Creek
portion of the basin. Wells in these areas have exhibited yields
ranging from less than 100 to 1,000 gallons per minute with the
average yield being about 400 gallons per minute.

Geologic Section B-B' indicates subsurface relationships

.across a portion of the PTeasant Va11ey_Basin. Between the Spring-
ville and Camarillo fault zones, Recent and upper Pleistocene
deposits (water-bearing alluvium) are extremeiy lenticular in the
westerly portion of the basin, while on ;he southeast side of the
Camarillo fault Qater-bearing'materia]s are less lenticular up to
the Bailey fault zone. The higher quantity of permeable material
4here is probably caused by downfaulting of this block during
éédimentation by Calleguas and Conejo Creeks. Southeast of the
Ba%ley fault the lenticular nature of water-bearing materials is
again apparent. The large percentage of low permeability materials
here probably reflects a lack of coarse-grained deposition by
major water courses because of relative uplift during the qeposi- , ﬁf&

tional cycle. Much of the Recent and upper Pleistocene materials
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present here are thought to be fines prdduced by weathering and
erosion of volcanic rocks in the Santa Monica Mountains. The
dua]ity of water derived from these materials is generally
inferior to that extracted from deeper zones. The poor quality
combined with sporadfc and doubtful sustained yield make these
deposits quantitatively unimportant for modeling purposes.

SAN PEDRO FORMATION (FOX CANYON AQUIFER ZONE)

~The San Pedré formation underlies all of the'P1easant
Valley Basin except that area southeast of the Bailey fault zone.
It is exposed in the.Camari110 and Las Posas Hills where it has
been uplifted by anticlinal forces and fault movement. The upper
portion of the San Pedro formation cohsists of sand, clay and
gravel equivalent tolthe Hueneme aquifer zone found on the Oxnard
Plain. It differs from the Hueneme zone in that it is more”
lenticular in nature'énd contains a large percentage of low per-
meability layers. Thé occurrence of permeable zones seems to
closely coincide with occurrences of permeable zones in Recent
and upper Plejstocene'deposits. The upper San Pedro formation
is not found on the southeast side-of the Bailey fault.

The Fox Canyon aquifer zone is the major water-bearing unit
within the Pleasant Va]]ey Basin. It is in hydraulic continuity
with the Oxnard Plain Basin and present in all water-bearing
areas of the basin, except southeast of the Bailey fault. It
consists of, more or less, continuous layers of marine gravels,

sands and clays which are confined in most areas and range from



about 100 feet in thickness near the Santa Rosa Valley to about . xj
400 feet thick in the deepest portions of the basin. Average
thickness is about 300 feet. This zone has been affected by
extensive fau]tiﬁg and folding since lower Pleistocene deposﬁtion.
This structural activity has resulted in displacement of the zone
in numerous areas, which has had a great influence upon the
occurrence and movement of ground water in the Pleasant Va11ey
Basin. In the Camarillo and Las Posas Hi]ls the Fox Canyon
aquifer zone has been upwarped ana eroded to an extent}which

has exposed portions of it at ground surface. Uanrping combined
with fault movement have resulted in dewatering portions lying
near anticlinal axes. Geologic Section B-B' indfcates a vertical

displacement of the Fox Canyon zone across the Springville fault in

i

excess of 250 feet. Thié has caused a "barrier effect” which

signif?cant]yAredyces ground water underflow from the Las Posas

Basin on the north and east into the Pleasant Valley Basin. It

is suspected that the Springv{11e fault extends easterly creating

a barrier effect between the Camarillo and Las Posas Hills, However,

well log data are insufficient to accurately delineate this exfension.
| The Camarillo fault has also displaced Fox Canyon and

yoUnger sediments resulting in a "barrier éffect” to subsurface

flow in this zone. The vertical component of movement approaches‘

150 feet in Geologic Se;tion B-B' with the northerly block elevated

relative to the southerly block. Between the Camarillo and Bailey

faults the Fox Canyon aquifer zone and other water-bearing units

have been downfaulted and folded into a synclinal graben. This —
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structural activiity nhas resulted in the Ioweking of equivalent
rock units relative to those on either-side. Vertical relative
movement has been greatest-a10ng the BaiTéy fault zone whererthe
Fox Canyon -and other lower Pleistocene aquifer zones are in fault
contact with Miocene volcanic rocks of the Santa Monica Moﬁhéains.
.Some wells penetrating the Fox Canyon aquifék zohe.yield
greater than 2,000 gallons per minute; however, the éveragezyie1d
’is in the yicinity of 1,000 gallons per minute. . The quality of
water derived from this zone'is generally écceptab1e for most
beneficial uses. The large storage capacity, yie]d and generally
acceptable quality of water derived from the.Fox Cényon aquifer
zone indicate fts importance in modeling studies. The generally
confined nature of the San Pedro formatiqn combined with its
equiva]ence.and hydrau1i; continuity with deposits on the Oxnard
Plain indicate that it should be modeled as-a portion of the

Lower Aquifer Systems

GRIMES CANYON AQUIFER ZONE
This zone is present throughout much of the Pleasant
Valley Basin and, where present, constitutes the basal water-bearing
unit. The Grimes Canyon aquifer zone constitutes the uppermost
member of the Santa Barbafa formation and in this area consists
primarily of rusty brown sand with some gravel and clay. Over
most of its area of occurrence, well logs indicate hydraulic con-

tinuity with the overlying Fox Canyon zone. Like the Fox Canyon
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zone, the Grimes Canyon aquifer zone has been intensely faulted Y

and fpldgd»sincendepos}ﬁjon:rE§p1t1ng_in changes in transmissive
gépabjjjty.probap]y,simiJar to those of the Fox Canyon zone. .
thérg‘éresenp,.;he thquness of the Grimes Canyon -aquifer .zone :
:ﬁ;rpgﬂjgveg”pgﬁyany_frqm Tess than 50 feet to.more<than 500 feet.
_;§urf§;e and, subsurface geologic data indicates that -the Grimes
_Caﬁyonzgqyifer‘zone is genehqlly absent beneath-‘the south flank
.oﬁ}theiCamarj]]o Hills: and beneath the Las P§Sas Hills. ¢
_ :The_xigld_of the Grimes. Canyon zone is not adequately-
‘:defined'sjnge_water wells completed within this zone are also -
comp]eped.jn_;he‘over]ying Fox Canyon or shallower San Pedro zones.
In§pectipn:of well Jogé, however, indicates a large: quantity of
permeable materials which should ﬁroduce substantial quantities
of water. . . . | . . T ‘ i:
_Water produced from basal portions of-this zone in syn-
clinal areas are genera11y‘somewhat brackish indicating inadequate
circulation or flushing of stored water. '
Because of extensive hydraulic continuity with the over-
lying Fox Canyon zone, suspected substantial yield and generally

~acceptable quality of water, the Grimes Canyon aquifer ‘zone should

be modeled as a part of the Lower Aquifer System.

NORTH LAS POSAS BASIN

Previously the areas north and east of the Pleasant
Valley Basin were delineated as the East and West Las Posas Basins

on the basis of a north-south'surface water drainage divide']ocated Y
: ~
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about 1.5 m11es west of Somis. The presence of this drainage
divide is thought to be quite arbitrary with regard to the
occurrence, movement or quality of ground water and, therefore,
a new‘subdivision of this area 1s proposed For data storage ano
retr1eva1 purposes use of the prev1ous des1gnat1ons may be necessary.

The North Las Posas Basin 1s d1fferent1ated from the
Oxnard P1a1n Bas1n because of a lack of the Upper Aqu1fer System
at or near the basin boundary and from the Pleasant Valley Bas1n
by distinct structural barr1ers. The delineation of the sub-
division'between‘the North and South Las Posas Basins is based
primarily upon structural features and distinct water qua]ity
differences. | | | |

The North Las Posas Basin covers an area ot about 58
square miles and has a drainage area of some 73 square miles. It
is bounded on the north by nonwater-bearing rocks of the South
Mountain Oak Ridge area which extends from the Oxnard Plain Forebay
Basin to and beyond Happy Camp Canyonr it is - bounded on the west
by the Oxnard Plain Basin and on the south by the Pleasant Va]]ey\
and South Las Posas Basins. The drainage divide of the Camarillo
Hills approximates an anticlinal axis and provides the boundary
separating this basin from the P]easant Valley Basin. The boundary
between the North and South Las Posas Basins is formed by the
anticlinal structure ot the Moorpark hills and dtstinct water
quality differences between these hills and the Camarillo Hills.
The easterly.boundary is formed by the nonwater- bearing rocks
east of Happy Camp Canyon Wash.

The elevation of the drainage area ranges from less than

200 feet at the boundary of the Oxnard Plain to more than 2,800

feet on Oak Ridge. .



The North Las Posas Basin is an east west trend1ng
-

structure wh1ch has been h1gh1y fo1ded as shown 1n Geo10g1c | «

T Sect1on D D' It is very unusua] to see fo1d1ng th1s 1ntense

in 1ower P1e1stocene sed1ments and 1s 1nd1cat1ve of re]at1ve1y |
recent 1ntense structura] act1v1ty In add1t1on to 1ntense fo1d1ng,
the North Las Posas Bas1n has been t11ted 50 that water bear1ng .
mater1als now p]unge toward the Oxnard P1a1n ” B |

| 4 Water bear1ng mater1a1s 1nc]ude Recent and upper
P1e1stocene a]Tuv1um and terrace depos1ts, the Epworth Grave]s and
Fox Canyon aqu1fer zone of the San Pedro format1on and the Gr1mes
Canyon zone of the Santa Barbara format1on Nonwater bear1ng |
formations which under11e these un1ts 1nc1ude the Sespe, Vaqueros;

Modelo and P1co format1ons

r

RECENT AND UPPERAPLEISTOCENE-ALLUVIUM AND‘TERRACE DEPOSITS

W1th1n the North Las Posas Bas1n these depos1ts cons1st
'pr1mar11y of re]at1ve]y th1n stream channe] va]]ey f1111ng and '

' terrace mater1als Stream channe] and terrace depos1ts genera]]y
cons1st of sand and s11t w1th some grave] and c]ay wh11e va]]ey-
filling mater1als are usua]]y of lTower permeab111ty with c1ay and
silt predominating. The1r aggregate th1ckness ranges from 0
to about 200 feet. Historically, severa] ]Qw-y1e1d water we]is
have been comp1eted within these materials. .

One part of the basin where.more extensive water supplies
have been obtained is the Fairriew area. The Fairview area is an
east-west trending subbasin located in the northeast portion of
the basin. Here Recent and upper P1e1stocene depos1ts cons1st of Pl
sands and grave]s with minor clays. These materials are unconf1ned
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and are believed to reach depths of 200 to 460 féet. 'The thick-
ness of these materials is difficu]t to determine because of the
difficulty in distinguishing these deposits from the underlying
Epworth Gravels of the San Pédro formation. Historically,
numerous wells have been cohp]eted within this zone and have
extracted exce]1ent.qua1ity water for various beneficial uses.
Mining of ground water,from these materials has resulted in a
severe lowering of water lTevels throughout the subBasin,neceési-
tating abandonment of most wells. Prior to lowering of water
levels,average well yield was about 500 gallons per minute.
Because of 1ow—sustafned yield, poor water quality'or
severe dewatefed conditions, Recent and upper Pleistocene materiajs

are considered unimportant in modeling studies.

SAN PEDRO FORMATION (EPWORTH GRAVELS AND FOX CANYON AQUIFER ZONE)

The San Pedro formation is the major water-bearing unit withi:

the North Las Posas Basin. 'It reaches a maximum thickness of about
2,000 feet north of the Camarillo Hills and underlies almost the
entire wateerearing bortion of the basin. It is absent only in
the northeast portion of the basin where the Grimes Canyon aquifer

zone is the principal water-bearing unit.

EPWORTH GRAVELS

The Epworth Gravels are the major water-bearing unit within
the upper portion of the San Pedroiformation.
Throughout most of basin portions of the San Pedro forma-

tion which lie above the Fox Canyon aquifer zone consist of blue,
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yellow and red clays, s1Tty cTays and silts of low permeab111ty
These mater1aTs compose an aggregate th1ckness wh1ch exceeds
1, 000 feet 1n some areas and effect1ve1y conf1nes water bear1ng '
zones wh1ch T1e beneath SR o a

| The Epworth Grave]s are exposed north of the Famrvdewllf
subbas1n and at 1t~ easterTy term1nus "From the1r westerTy
extens1on adJacent to Long Canyon; they extend eastward for a
d1stance of about five m11es and then trend souther]y to a po1nt
approximateTy two miTes north of'Moorpark The Epworth Gravels
occur near the top of the San Pedro format1on and are composed
of about 200 feet of grave] grave]]y cTay and s11t which grades
southward and westward into silt and clay materials. The 11m1ted
extent of these depos1ts may indicate that they are remnants of
“an alluvial fan wh1ch has been folded and eroded resu1t1ng in its
present outcrop configuration. Well Togs indicate that they
underlie an area totaling about 6 square miles and are probab]y in
hydrau11c cont1nu1ty w1th Recent and upper PTe1stocene depos1ts
in the Fairview subbasin. The average yier of wells completed

4

within this zone has been about 300 gallons per minute of excellent

(g

—'—“*q-u*a"T-1"t'y'“w'a‘t‘e"n*“—H'O‘w’e’V'e*r“con:t‘i‘n‘u’o;d'S'T"y‘d'e'cﬂ‘1"n‘1"n‘g*W‘a't‘e'r“T”e’V'e“IT's s
T1m1ted area of extent and lack of hydrau11c cont1nu1ty with deeper zones

make this unit unimportant in modeling studies.

FOX CANYON AQUIFER ZONE

The Fox Canyon aquifer zone is the most important source

of ground water supply in the North Las Posas Basin. It consists

of 100 to about 600 feet of continuous white or gray sand and
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gravel with minor silt aﬁd clay 1eﬁses and interbéds. Although
the Fox Canyon aquifer zone éxfends over a]mostuthe entire North
Las Posas Basin, well data indicates thét it is thickest in the
central portion of the basin whefe coarse sands are present.
Along the South Mountain-0ak Ridge expoéure it 'is of variable thick-
ness and consisté of gfave] and sénd which grades intb fihe sand
near Happy Camp Canyon where it pinches out; It was first named
the Fox Canyon aqu{fef because of its excellent surface expoSure
in Fox Canyon which is 1oéated approximately one mile weét of
Bradley Road. This zone is exposed almost continuous]y é]ong the
south flank of the South Mountain-0ak Ridge area froh the Oxnard

Plain to Happy Camp Canyon Wash, a distance of some 15 miles.

- Along its outcrop trend it is not exposed in canyons because it

is buried by shallow Recent alluvium. Paleontological evidence
indicates that this zone was deposited under shallow water marine

conditions. Where exposed, this zone is easily differentiated

from the Grimes Canyoﬁ aquifer zone because of a distinct color

difference. In the subsurface, delineation of the contact between

these zones is very difficult.

From'its area of exposure on South Mountain, the FoxA'
Canyon zone dips to the south where it ié down and upfolded by syn-
clinal and anticlinal structures. Geologic Section D-D' indicates
the degree.of folding between South Mountain and the South Las
Posas Basin. Here this unit has been folded by the Long Canyon

syncline and anticline and the Las Posas syncline. In the eastern



part of the bas1n, 1t has been foIded by the Epworth syncI1ne
beneath the Fa1rv1ew Bas1n and the Moorpark ant1c11ne 1n the h1115.
above Moorpark : “:' B : f_‘ .,' ‘ | | . |

- In sync11na1 areas of the bas1n, the Fox Canyon aqu1fer
zone I1es at great depths In the area of the Las Posas sync11ne,v
north of the Camar1110 H1IIs, the top of th1s zone 1s reached at
depths exceed1ng 1 OOO feet beIow ground surface and as a resuIt
the deepest water weIIs 1n the county are comp]eted here Some
weIIs in th1s basin are greater than 1, 800 feet deep, however,
‘the average depth 1s about 1, 300 feet |
| In the northwest port1on of the bas1n near Aggen Road,
subsurface records and pump1ng tests 1nd1cate th1nn1ng of the zone
resuIt1ng in reduced pump1ng capac1ty In the Happy Camp Canyon
surface geoIog1c mapp1ng indicates that the zone 1is ent1re1y
absent ' o o

The qua11ty of water derived from the Fox Canyon aqu1fer

zone is exceIIent in the eastern haIf of the bas1n with a total
dlssoIved solids concentrat1on averag1nq about 275 milligrams
”per lTiter. In the western portion of the bas1n, 1t is of acceptable
'qua11ty w1th an average mineral concentrat1on of about 750 m11]1—
grams per liter, |
- | Wells completed withinﬂthe Fo; Canyon aquffer zone have
variable yield; however, the:average erId Is about 900 to 1,000
gallons per minute. Excessive extraction.of ground water from

this zone causes water levels to decline about 4.5 feet per year,



however, extensive permeab]eioutcrops of this zone prbvide excellent
areas fer aftificia] rep]enfshment if and when water becomes avail-
~able fer spreading. A ' |

The extensive nature of this unit cembined W%th'good fo
excellent water qua11ty makes it an 1mportant computer mode11ng unit.
Because 1t is almost ent1re1y confined and equ1va1ent to deeper
zones on the Oxnard P1a1n, it shou]d be modeled as a portion of the
Lower Aquifer System. Near outcrop areas and under parts of the
Camarillo Hills this zone is dewatered beneath the conf1n1ng 1ayer

~and should be treated as an unconf1ned system in the mode]

GRIMES CANYON AQUIFER ZONE

The Grimes Canyon aquffer zone is present throughout much
of the North Las Posas Basin where it constitutes the base of
water-bearing materials. It fs the upper member of the Santa
Barbara formation whfbh consists of up to 2,000 feet of clay,
silt, sand and grave1; Along South Mountéin, west of Bradley
Road, surface exposureszef this formation consist of low per-
meability clay or silt. Subsurface data also indicates nonwater-
bearing"materia]s below the Fox Canyon zone under the Caméri]]o
Hills. Based upon this data and the lack of occurrence in the
north Oxnard Plain, the Grimes Canyon zone is thought to be absent
or of only limited extent west of Bradley Road.

East of Bradley Road dutcreps of permeable sand and gravel
materials become more and more prominent until in Happy Camp Canyon

they make up almost the entire Santa Barbara formation. Here
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extens1ve exposures are est1mated to have a vert1ca1 th1ckness
hﬂof about 1 OOO feet The Gr1mes Canyon aqu1fer zone 1s over1a1n
by the Fox Canyon zone At some outcrops and in some bas1n areas,
a clay member separates th1s member from the Fox Canyon zone;
however, other exposures and weT] 1ogs 1nd1cate that they are 1n
d1rect contact Geo]og1c Sect1on D-D"' 1nd1cates that a c1ay »
member separat1ng the two is present throughout much of the centra]
port1on of the bas1n East of the Long Canyon area the two zones
iare be11eved to be pr1mar11y in hydrau11c cont1nu1ty The qua11ty
of water extracted from th1s zone 1s believed to be quite s1m11ar
to that obta1ned from the Fox Canyon zone. Except1ons are found

in some synclinal areas where the total dissolved solids concentra-
tion sometimes exceeds 1,200 milligrams per'1iterx' Projection of
water levels into the area near Happy Camp Canyon indicates that
permeable materials may be almost thoroughly dewatered here. The
large avai]ab]e storage, exposure of permeable materta]s and
hydraulic continuity with the Fox Canyon_aquifer‘zone indicate that
this area would be ideal for use as an artificial replenishment
facility.

| The Grimes Canyon aquifer zone shou]d be modeled as a

portion of the Lower Aquifer System because of its stratigraphic
position, expected vertical hydraulic continuity with the Fox
Canyon zone and generally good water quality. In and near aquifer
outcrop areas this zone is dewatered and should be treated as an

unconfined system.
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SOUTH LAS POSAS BASIN

The South Las Posas Basin has an aréa of about 19.4
square miles and a total drainage area of about 39.] square miles.
It is located in the southeasterly portion of the study area and
is delineated from other basins because of water quality differences
and structural barriers. Its northerly boundary coincides with
the axis of the Moorpafk anticline and distinct water quality dif-
ferences between this basin and the North Las Posas Basin. It
is bounded on the south by the Las Posas Hills and on the east
by the Simi Basin and nonwater-bearing rocks of the Simi'H111s.
The Pleasant Valley Basin forms the westerly boundary in an area
nea% the possible extension of the Springville fault.

The North Las Posas Basin is an east-west trending basin
formed by dpwnfo]ding of the Moorpark syncline in the vicinity‘
of Arroyo Simi and uplift by the Moorpark antic]ineAfo the
north and Las Posas anticline and Santa Rosa fault to the south.

Water-bearing units include Recent and upper Pleistocene

alluvium and the San Pedro formation. The Grimes Canyon aquifer

zone is not believed to be present in the South Las Posas Basin.

Nonwater-bearing rocks include low permeabi]ity portions
of the Santa Barbara formation, the Pico and Sespe formations and

some Mijocene volcanic rocks.

RECENT AND UPPER PLEISTOCENE ALLUVIUM

Recent and upper Pleistocene alluvium fills channels
tributary to Arroyo Las Posas. In these channels it is usually
less than 100 feet thick and consists of sand and silt with some

clay and gravel. The most extensive alluviated area lies beneath

- 37 -



w

L

and adjacent to Arroyo Las Posas}where these deposits reach a depth
of greater than 200 feet in a band which extends the entire length
~of the basin. Here these materials consist of.sand, gravel and
C]ay.with some silt. . In their area of occurrence, these deposits
are unconfined and receive replenishment from stream percolation
and precipitation. Wells have been completed within this zone
primarily in the Arroyo Las Posas area and yield ‘an average of
400 gallons per minute. Other tributary areas are generally only
- partially séturated or entirely dewatered. |

The alluvial materials in the Arroyo Las Posas area
contain water of unacceptable quality for domestic uses and mar-
ginal quality for many agricultural .uses.  Average mineral con--
centration is about 1,850 milligrams per liter. 'The poor quality 5 £:
df water here is attributed to poor quality rundff and rising )
water derived from the Simi basin and perhaps contribution of
saline water from adjacent and underlying nonwater-bearing rocks:

Although water quality is quite poor, the quantity of water
is significant and saturated materials in the vicinity of Arroyo

Las Posas should be modeled as an unconfined system.

SAN PEDRO FORMATION (FOX CANYON AQUIFER ZONE)

The San Pedro formation is present throughout the entire
South Las Posas Basin. It has been upfolded in the Moorpark and

Las Posas Hills where it is partially exposed.

('D'
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" UPPER_SAN PEDRO FORMATION

Within the South Las Posas Basfn the upper San Pedro
formation has variable lithology. Throughout most of the basin
it consists primarily of low permeability clay and silt materials
with included sand and gravel lenses which effectively confine the
Fox Canyon aquifer zone. However, in the vicinity of Moorpark and
westerly from there, a distance of some four miles adjacent to
Arroyo Las Posas, subsurface records indicate hydraulic continuity
between ground surface and the Fox Canyon aquifer zone indicating
the presence of extensive permeable materials in the upper San
Pedro formation.

Here the upper San Pedro formation should be modeled
as an unconfined water-bearing unit. In other portions of the
basin, it should be considered a confining member overlying the.
Fox Canyon aquifer zone. /

FOX CANYON AQUIFER ZONE

This zone is presenf throughout most‘of the South Las
Posas Basin where it constitutes the effective base of the ground
water reservoir. It is exposed only along the north flank of the
Las Posas Hills where it pfovides some fep]enishment from rainfall
and Timited ruhoff.

The Fox Canyon aﬁuifer zone consists primarily of sand
and gravel layers with clay and silt lenses. It is not believed
to be present in extreme eastern portions of the basin. From its

first easterly occurrence, it gradually thickens to a maximum of
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about 400 feet in the western portion of the basin. "Avérage
thickness throughout its area of occurrence is about 200 feet.
Thrbugﬁout the basin the Fox Canyon_aquifer zone con-
tains variable quality water. The quality of water extracted is
1akgé1y determined by the location of wells with relation to
geologic structure. In anticlinal areas ground water generally
has a mineral concentration df less than 1,000 milligrams per
liter while that which occurs in the area of the Las Posés syn-
cline is poor in the vicinity of Mookpark with an average mineral
concentration of 1,800 to 2,000 milligrams per liter. The poor
quality of water which is present here is believed to be the resu]f
of hydraulic continuity with overlying énd adjacent materials.
Throughout most of the South Las Posas Basin, the Fox Cahyon aquifer
zone is confined and should be modeled in that manner. Exceptions
are noted beneath the outcrop area of the Las Posas Hills, dewatered
portions 6f the Moorpark Hills and in the unconfined area beneath
Arroyo Las Posas near Moorpark where ffee-wéter table conditions

are believed to predominate.

SANTA ROSA BASIN

With a water-bearing area of 6.3 square miles and a
drainage area of only 12.8 square miles the Santa Rosa Basin is
the smallest in the study area. Although it is of small size
and 1imited storage capacity,'it is one of the most complex basins

because of intense structural activity. The Santa Rosa Basin is
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bordered on the south and east by volcanic rocks of'the'Santa
Monica Mountains, on the north by the Las Posas Hi]]s'and oh the
west by the Pleasant Valley Basin. The westér]y boundary is some-
what arbitrary and may héve to be altered in the future.
The Santa Rosa Basin ranges in elevation from about

200 féet at its westerly terminus to abqut 600 féet at the
northerly limits of the San Pedro formation. The maximum e]evatibn :
of the drainage area reaches about 1,200 feet above sea level in
the Santa Monica Mountains.

| quor water-bearing unitslwithin the Santa Rosa Baéin
include Recent alluvium and Quaternary terrace dépositS-and the.

San Pedro and Santa Margarita formations. Nonwater-bearing forma-

‘tions include the Santa Barbara, Tobanga and Sespe formations and

Tertiary volcanic rocks.

The Santa Rosa Basin is an east-west trending déwnfoned
and faulted area as indicated in Geologic Section D-D'. Major
folds fncTude the Santa Rosa syncline and the Las Posas anticiine.
Major faults include the Santa Rosa and Bailey fault zones whfch
have undergone.considerab1e dispiacement since deposition of water-
bearing‘materié1s. The Santé Rosa fault zone is part of an exten-
sive system which extends through the Simi Valley and into Los Angeles
County. Where present in water-bearing materials, it probably forms
an effective barrier to north-south subsurface flow. The Bailey

fault zone brovides a substantial barrier to east-west underflow
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of ground water Nater 1eve1 data 1nd1cates that’wateh levels‘
are about 100 feet h1gher on the east side of the fau]t than on
the west. These structura1 features comb1ned w1th 1arge amounts
of up11ft 1n the Santa Monica Mounta1ns have resu]ted 1n comp]ex
geohydrologic conditions which are not thorough]y understood at
this time. | | | |
The quality of water extracted on the northwest side of
‘the Bailey fault zone is generally éood with total dissolved solids
ranging from about 500 to almost 800 milligrams per liter. On the
southeast side of the Bailey fault zone, water quality ts more
variable. Here, beneath Tow-lying portiohs,of the valley, the
total dissolved so]ids'conCentration ranges from about 800 to
1,100 milligrams per liter and nitrate concentration ranges frem
10 to 200 milligrams per liter. Along the northerly slopes of
the valley much lower salinity and nitrate concentrations are .

generally found. . o : -

RECENT ALLUVIUM AND QUATERNARY TERRACE DEPOSITS
Recent alluvium consists of stream deposited gravel, sand,
silt and clay which occurs along and adjacent to Conejo Creek and
Arroyo Santa Rosa.l These deposits are uhconfined and reach a maximum
thickness of 150 feet or less in the main portion of the Sahta Rosa
Valley. East of the Bailey fault zone these deposits are more

porous sands and gravels while west of it they are more clayey.

r



Quaternary terrace deposits consist of boulders, gravels,
sands, and clays which are exposed along the south slopes of the
Las Posas Hills and exténd to the valley floor. They are also
present as ‘eroded remnants beneath Recent alluvial deposits.
These deposits have a wide range of thicknesé; however, their maxi-
mum thickness is believed to be no greater than 250 feet. The
greatest thickness of these materials occurs oh>the northwest side
of the easterly Bailey fault branch. A]]uvium and terrace materials
should be modeled as an unconfined aquifer syétem.

SAN PEDRO_FORMATION (FOX CANYON AQUIFER ZONE)

The San Pedro formation is exposed along the south

" flank of the Las Posas Hills for almost the entire length of the
Santa Rosa Basin. East of the Bailey fault zone the San Pedro
formation is not believed to contain the basal Fox Canyon member.
Here it is composed of 1enticﬁ1ar beds of sand, gravel, silt and
clay which are probably semi-confined. West of the Bailey faU]t
We11 logs indicate presence of the Fdx Canyon aquifer zone which
is composed of sand and- gravel layers abdut 100 feet thick. Above
this zone the presence of 1ow'permeab111ty materials indicates
confined conditions except on the Las Posas Hills where the Fox
Canyon aquifer zone may be .near ground surface.: This zone is the
basal water-bearing unit on the west side of the easterly Bailey

fault branch.
SANTA MARGARITA FORMATION

The Santa Margarita formation of upper Miocene age was

derived from erosion and deposition of the Conejo volcanics. It
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1s exposed in the eastern port1on of the Santa Rosa Va11ey where
it cons1sts of vo1can1c cong]omerate, sandstone and tuff It var1es

in th1ckness from 300 to 1 OOO feet however, the base of water—

bear1ng port1ons of th1s un1t 1s about 550 feet be]ow ground surface.

It is the basa] water bear1ng un1t east of the Ba]]ey fau]t zone
and water 1eve1 1nformat1on 1nd1cates s1m11ar water 1eve1s as those
in over1y1ng a]]uv1a1 and terrace depos1ts Th1s un1t shou]d

therefore, be mode]ed as an unconfined system
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