ary geomorphic, stratigraphic and structural
evaluation of the Century City area

Miles Kenney, PhD, PG
Kenney GeoScience

May 17, 2012
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Interim Conclusions

Miles Kenney, PhD. PG

A reasonable re-evaluation of the existing data suggests that faults associated
with the West Beverly Hills Lineament (Newport-Inglewood fault zone) do
not exist.

At least one fault identified by Parsons within the WBHL fault zone is likely
real, but is considered part of the Santa Monica Boulevard fault zone (strikes
more EW compared to NS). Fault F.

Santa Monica Boulevard faults likely do exist, but they may be:
Dominantly strike-slip normal
ondary upper plate faults to the Santa Monica Fault Zone proper
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- Review of the Existing Data

= Published scientific reports and maps

= Subsurface work by

= MACTEC,

= Parsons Brinkerhoff (Parsons),

= | eighton (LCI),

Earth Consultants International (ECI),
Il Tectonics

ney GeoScience (KGS)

Kenney GeoScience

038708



Local Stratigraphy -
key to understanding faulting

order to understand local faulting behavior, location
activity, it is critical to understand the age and characteristics
local stratigraphy

Kenney GeoScience
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Site Stratigraphy

GEOLOGIC UNIT SYMBOL
DESIGNATION

DESCRIPTION ESTIMATED AGE

Af Artificial fill

i Modern Quaternary alluvium (late to latest Pleistocene) as defined by Parsons.
Benedict Qf/Qfo Drawn in some areas where the original Parsons designation of Qf/Qfo was slightly
Canyon BCWD modified herin. Unit Qf/Qfo likely includes uppermost members of
Wash BCWD ancient BCWD.

~40,000 years old (Soil Tectonics, 2012b).
Deposits Terrace elevation approximately 275 to 280 msl

Soil profile marker horizon within Benedict Canyon Wash Deposits.

Ancient @ ~134,000 years old
BCWD (Soil Tectonics, 2012b)

®
®

San QfOb
Pedro
Sequence

Qeb

Qsp

Kenney GeoScience

Soil profile marker horizon that typically exhibits manganese oxide
deposits and/or carbonate.

Soil profile marker horizon that typically exhibits manganese oxide
deposits and/or carbonate and generally exists just above unit Qfob.

A distinctive sedimentary unit composed of silty sand with clay
identified by Parsons (2012) and utilized in this report that exhibits
abundant carbonate.

A distinctive sedimentary unit dominated by clay identified by
Parsons (2012) and utilized in this report that exhibits abundant
carbonate. Unit likely terrestrial and is comformable with underlying
San Pedro Formation.

San Pedro Formation. This unit was deposited in a marine
environment and typically exhibits abundant shells, and distinctive
dark colors. Members are generally well sorted clays, sands, and
gravels.

r
""45'55 __| ~150,000 years old erosion surface
created during Marine Isotope Stage 6
“300T"terrace  Abandoned geomorphic terrace surface that locally ranges in elevation g"ol?lzn'l)ugt"a%ooo )’teal' 0|d;0i| (Sﬁi(IjTec]tggngo .
: a) but sediments may be as old as 150, o
surface between approximately 275 to 350+ feet above msl. 200,000 years y
Cheviot Soil profile marker horizon that typically exists in the uppermost section
Hills - ‘3 of the Cheviot Hills Deposits. Type local isin Boring T2E-B1. In most
Deposits CHD places the upper soil horizons have been eroded away. ~500,000 years old as correlated
to dated soils in LCI (2012) and
Soil profile marker horizon that typically exhibits relatively strong ECI(2012).
calcium carbonate. Type local is in Boring in Boring T7-B2.
@ Soil profile marker horizon that exhibits a distincive reddish brown
“spotted” or “praprika” texture as identified in Transect 4.
— — — — — — — — — — — — Erosion Surface

These soils likely do not exist
due to erosion in the BHHS site
and thus were not dated

1
r

Minimum ~574,000 years old as
correlated to dated soils in LCI
(2012) and ECI (2012).

| (LCI, 2012; ECI, 2012).

Minumum 600,000 years old
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| €

Site Geologic Map -
nink the first one made to date!
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West Beverly Hills Lineament Faults
| really exist?
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ition Transect - Geologic composition evaluation
Scale 10x vertical exaggeration

N

NE

CONSTELLATION BOULEVARD o " BEVERLY HILLS HIGH SCHOOL _
. sewcor Antiform oy [— Benedict
NTERSECTON £ e structure NTERSECTION Canyon

| o i ©F f o ) H
R M 3 of  Fie % Bi g ) g ; & 5o Y Sediments
T i T i
SEIS S ; i

i !

i |

SOUTH MORENO
DR INTERSECTION
!
' =
lo -
I | — | Clay&Sand A A= =
| e | Clayey Member | " = ) : ST ==
! ~ - s | 3 4 3 o= : =
i : |

e — ==

i . - 'J ) = | Gravels © !

Sand & Gravel |
|

Parsons WBHL Fault Zone

Base map from Parsons (2011)

038715



SW TRANSECT 4 OF PARSONS - ALTERNATIVE EVALUATION NE
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uation of Fining Upward Sequences (FUS) along
Parsons Transects

GENERAL CHARACTERISTICS OF IDENTIFIED
FINING UPWARD SEQUENCES

§ Pedogenic (soil) properties
%)V.eﬁy-mg | §g (~ upper 8 to 10 feet of the fining upward sequence)
ning upwar =3 . .
sequence 3 erosional unconformity

TA o C T AT T T Owganicrichhorizon

and CH Bt Argillic horizon (clays)

silts Bk Carbonate (Ca listed if pedogenic source
is unknown) horizon.

0
—
~

i “oxides”  Manganese & Iron Oxides
ilts,

sands, ML/
gravels, SM/
with clay ~GM

FINING UPWARD SEQUENCE

SP/

SW
I Gravels GW

A— it I s ErOSION SUrface

Buried fining upward sequence
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Transect 4 FUS
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ansect 4 FUS - WBHL FZ

~48 Kya soil
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sect 2E FUS - WBHL FZ
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possibly two faults were however identified
the WBHL FZ area along Transect 7.
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nsect 1-8 FUS - Close up of Fault F

NOTE THICK Qe Sediments may correleate
= with ~40 000 year old soil fro
S E — < GRABEN 5
nta Monica Boulevard

Intersection

THICK Qe Qe MOVED INTO
‘”2{;‘1“ SEC“&"SFRDM 4 Erosion Surface
Estimated at
@I@ 2ok IR ~150,000 years old
SEDIMENTS

‘Modern Benediet
_Canyon Wash

Qeb MISSING
LIKELY ERODED
AWAY

Qeb

FAULTF

This fault appears
fairly strong on seismics
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ditional evidence for Fault F to reach Transect 7
ult F was already mapped by MACTECH (2010)

Area of Parsons
(2011) fault study \

of

“Inferred trace of Santa Monica
fault based on Preliminary
geophysical data and
interpretation of geomorphology” “,ﬂ«,’j
MACTECK (2012) v
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t Map Overlay - MACTECH AND
PARSONS
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Fault F to Transect 7
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Interim Summary

' The WBHL faults likely do not exist.

Our analysis indicates that at least one fault
apped within the WBHL by Parsons is

3y real, but strikes NE-SW and is part of
SMBFZ (Fault F).
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Geomorphic Analysis

= Preserved terrace surfaces across Santa
Monica Boulevard - Cross Sections

= Drainage analysis

Lineament analysis along Santa Monica
Blvd

ved terrace surfaces overlying

Kenney GeoScience
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Terrace
Surfaces
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South
Correlated Terrace Surface
~80,000 to possibly 200,000 years old
Relatively undeformed
alluvial fan terrace surfaces
A Approximate A’
e o, ~40,000 year old
B Blud. surface - top of -
400 ] ancient BCWD F 400
E [27s7 ] [ E %
300 R T —— 225-250T — 300 E
] Z'/ I S O A E 2
] Holocene channel . o C §
1 incision oo r %
200 - s 200 =
. ‘/ Holocene channel - - £
1 Santa Monica Boulevard .’ incision PR Holocene channel E
] o ncision C
; Lineament Fault Zone N . _ 17 S
1003 (SMBLFZ) St - e
al; e
', - Possible primary
-
':' 2 __/r basal reverse fault
. - for the SMFZ
-
-
# Note that terrace surface 315T correlates with
A 300T across the SMBL faults with a slight
’ bend, suggesting that faults associated with
Horizontal Scale: 1"=1,000 the SMBL have not experienced a relatively
large magnitude of reverse slip. Thus, a
5{?;'0:3 L 140'00 3900 2{}|00 1 {}PD ? reverse fault scarp does not exist along
Santa Monica Blvd.
ertical Scale: 17= 100
500 400 300 200 100 0 WF Geomerphic CrossSecton B8 | 151+
| I | 1 | 1 | o of Preserved Fan Terrace Surfaces [ —0=% "
— ek PLATE ES-5
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North South

Correlated Terrace Surface
~80,000 to possibly 200,000 years old B'

_—

S0
|
|

T 500

Approximate | 400
location of
Sana Mo '| :

Blvd. [
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300 | 300
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’
r
Santa Monica Boulevard ¢ .
Lineament Fault Zone 'r Note_that the 315T terrace surface is
(SMBLFZ) relatively down on the north side of the SMBL
fault zone, thus strongly suggesting that this
Horizontal Scale: 1°=1,000 fault zone is likely not dominantly reverse,
5000 4000 3000 2000 1000 0 and is likely dominated by normal and/or
| ] ]

! strike-slip motion.
Vertical Scale: 1*= 100"
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Results

Faults along Santa Monica
ulevard have not exhibited
Ificant reverse faulting

eeeeeeeeeeeeeee
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morphic drainage analy3|s

Kenney GeoScience
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2omorphic Drainage Analysis

DRIANAGE PATTERN MAP OF
THE SAME AREA AS SHOWN
ON DIAGRAM A.

Modern Benedict
Canyon Wash

CAN YOU SEE A FAULT?
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Kenney GeoScience

omorphic Drainage Analysis

Santa Monica
Blvd.

Note the paucity of any distinctive
apparent left- or right-lateral
displacements of the drainages
across Santa Monica Boulevard.

Benedict
Canyon
Wash




Results of drainage analysis

= Tributary system does not appear
systematically offset by either right- or left
lateral displacement.

ers that the Santa Monica Blvd
ament appears dominated by erosion
positional processes — thus possibly

Kenney GeoScience
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Is there a lineament along SMB?
Yes, and it is VERY linear,
suggesting dominantly strike-slip motion

¢ < TOLYMPIC ™ ¢

Awm |
- N
Ao

Kenney GeoScience

038738



vell defined fault scarps in the
000 year surface? = NO
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Results of Lineament Analysis

traight trend of the Santa Monica Boulevard Lineament
gests strike-slip displacement as apposed to dip-slip
ot offset drainages = suggesting inactive

fined scarps associated with the SMBFZ or
HL fault zone on the ~40,000 year old

= suggesting inactive

Kenney GeoScience
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faults along Santa Monica Boulevard inactive?

NOTE THICK Qe Sediments may correleate

= ,W‘ s with ~40,000 year old soil frol
e = Santa Monica Boulevard / Le

Intersection
THICK Qe Qe MOVED INTO Fining
Fug:;%eﬁ SECTIEDANS !F_RDM ot Erosion Surface distur
Estimated at Rows

® I ® ok ~150,000 years old

SEDIMENTS T mgs ;Oossmm FL

Modern Ben!ﬁk{‘_\ &
_Canyon Wash 3

" ElRodeo Middle S

D
7 '\ .

SPS

FAULTF

This fault appears
fairly strong on seismics

w
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e SMBFZ a “secondary”
upper plate fault?

SOUTH Santa Monica /— Upper Plate —\ NORTH

Boulevard Fault
Zone?

H Basal reverse

fault is where?
To the south likely
'l (SMFZ proper?).

Kenney GeoScience
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I s the
. SMBFEZ a
secondary

secondary P late

faults fault?

Modified from Phillip & Meghraoui, 1980
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Is the SMBFZ a

condary upper plate fault?
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the SMBFZ an upper plate
fault?
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al for Regional Kinematic Model
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Interim Conclusions

Miles Kenney, PhD. PG

A reasonable re-evaluation of the existing data suggests that faults associated
with the West Beverly Hills Lineament (Newport-Inglewood fault zone) do
not exist.

At least one fault identified by Parsons within the WBHL fault zone is likely
real, but is considered part of the Santa Monica Boulevard fault zone (strikes
more EW compared to NS). Fault F.

Santa Monica Boulevard faults likely do exist, but they may be:
Dominantly strike-slip normal
ondary upper plate faults to the Santa Monica Fault Zone proper
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