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PB's Active Fault Map 
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PB's Transect 7 
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~ 

Leighton Field Investigation 
I Fault Trench 1-4 

e Core Boring 1-21 

u~ A Cone Penetrometer 1-12 
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Fault Trench FT-3 

The only faults in any of the trenches 

·-· - • -· - At least 100,000 years old and 
not faulted 

t • 
• 

•• c .• --- ~c::::::::0• t;.r;.!• 'P / 
. • ~ ,, ' • 0 ) ..;....."'__ ~ 

In CA, by law, an Active Fault is defined as 
-11 ,000 years since last breaking surface 
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Fault Trench FT-2 

The West Beverly Hills Lineament 
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The "Lineament" is shown to be a buried valley slope 
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Fault Trench FT-2 

The West Beverly Hills Lineament 
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The Fractures are shown not to be faults 
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These are fractures, not faults 

• They are irregular and 
not linea~ 

• Most die out with~d.epth 
• No shearing within clays 
• Clays are translocated 

from above 
• Color is due to chemical 

reaction with water 
{redox) 

• . Soil properties within 
fractures require 
1 O's of thousands of 
years to form 

• They were probably 
generated by seismic 
shaking 
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Leighton Cross-section A-A' 
E-W Across Mid-Campus 

---- - - - - - - - - - - - - ....... 
' 

Continuous, gently-dipping sediments, show no evidence for 
faulting across entire width of BHHS 

• ~ 
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Conclusions 

• The West Beverly Hills Lineament is an erosional feature and not 
of fault origin. 

• We find direct geologic evidence that there has been no faulting 
associated with the West Beverly Hills Lineament at Beverly 
Hills High School for at least 100,000 years and perhaps 
more than 500,000 years. 

• We have refuted the faults mapped by PB as part of the West 
Beverly Hills Lineament. 

• Based on our study no fault-related structural setbacks 
associated with the WBHL are required for BHHS. 
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PB's May 14 Response to Leighton Report 
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PB's May 14 Response to Leighton Report 
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PB's May 14 Response to Leighton Report 
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Leighton Cross-Section B-B with PB's (May 14) Revised Faults 
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PB's May 14 Response to Leighton Report 

• Page 3: 
- "Metro again notes that trenching is not the single most 

definitive tool to determine the activity or inactivity of faults. 
One must integrate all lines of evidence (geomorphic, 
seismicity, geophysical, borings, CPT and trenching) to 
judge fault activity". 

• Page 4: 
- "In the absence of continuous trench exposure showing 

unbroken deposits or soils of known age, it is not possible 
to prove that any particular fault strand that Metro identified 
within the WBHL is active or inactive. Such data can only 
be gleaned from trenches that provide continuous exposure 
of the entire width of the potential fault zone". 
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PB's May 14 Response to Leighton Report 

• Page 3: 
Given the urban infrastructure and logistical 
constraints, especially the presence of 
subsurface infrastructure (e.g., storm drains, 
water mains, gas, sewer, and electric lines), it 
will be impossible to confirm that all of the 
faults that Metro has identified along the 
WBHL are inactive, particularly in the area of 
Santa Monica Boulevard. 
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Why the differences? 

• Geophysics is poor in the upper layers 

• Poorly logged borings - no paleosols 

• Poor delineation of the unit ages 

• Poor use of borings to correlate across transects 

• Almost total reliance on CPT correlations 

• Conservative interpretation of those CPTs 

• CPTs possibly mis-plotted on Transect 4 
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Trench 2 Soil Fractures - seismic shaking origin 

Vertical 
Fracture 

f 
I 

f . 

Sloping ground is 
susceptible to fracturing 

from seismic shaking 
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n~~ G ~i- ~ 

-~--

East -side up 
(upslope facing) 

fracture separation 

Seismic 
source 

Seismic shaking induces a 
downslope rotation due to 

gravitational pull 
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Why this work is more conclusive 

• Completely redid Transect 4 after questions emerged about 
its validity 

• Supplemented the CPTs with substantially more borings 
• Drilled those borings down to the San Pedro sand ( -1 

million years old) 

• Trenched almost the entire width of the school, 
supplemented and extended east with borings 

• Opened the trench site to California Geological Survey, U.S. 
Geological Survey, and other reviewing geologists 

• Developed robust, multi-disciplinary age control on the 
sediments (OSL, 14C, soils) 
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PB's Geology 

Epoch Time Scale 

'-1olocene I 11,000 years 
ago to 

I present 

Pleistocene 11.8 million to 
111000 years I 

ago I 

-· I 

I 

I able 1: Stratigraphic Umts 

at 

Qf/Q~:{l 

Qfo 

,Qe 

QI\N 

Qsp 

I ARTIFICIAL FILL 
(undocumented) 

YOUNG ER ALLOVIUM (Holocene)- predominantl,f 
sand, silt and day 

OLDER ALlUVIAL SAND DEPOSITS (late 
Pleistocene)- sandy silt, clay; and: sand v.rith gravel 

ESTUARINE DEPOSITS (late Pleistocene)- thin 
bedded to massive silty and clay vJith fine sand .and 
occasional gravel 

LAKEWOOD FORMATION (late Pleistocene}
interbedded silty sands, sflts; and clays with clayey sand 
and gravel layers 

SAN PEDRO FORMATION (mid Pleistocene}
predominantJy greenish gray and bluish gray fine-grained 
Sands1 medit.m to coarse Sands and some Silt layers. 
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The sediments are considerably older 

[ ~h T 1me Scale 

olocer.e 1 11,000 years 
ago to 

at 
ARTIFICIAL FILL 

Jfr f.S~mt (undocumented) 

l.tnillionto 
YD\:JNGER:At.tt:JVIUIM(H.olqp~G:eJ7J>·re9omif)~:ltly 
-s&nd;Sl1ta~oltlay':.: 
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Qfo I OLOER AU!UVIALSAND OEPOSITS(Iat(! 
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Qe I bedded to massive silty and .day v4th froe :sand Pn.d 

occasional gravel 

PB's II Qlw 
]lAKEWOOD FORMAT~ON ·(late Pleistocene)-· . 
· Interbedded silty sands, Silts~ and ~lays with dayey sand 

geology 
II , and gravel layers 

II 1 SAN PEDRO FORMATION 1(mfd:Pieistocene)-
Qsp predominantly greenish ,gr:ay arad bluish gray fine-grai'ned 

sands. medium to coarse-Sands and som~ Sdti..a}-ers .. 
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PB's faults are all in old sediments 

• Failure to understand 
the sediment ages 

• Active faults in CA are 
<11 ,000 years old 

• These sediments are 
1 Ox to 1 OOx older 

• Why call them "active" 
with no confirmation? 
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Metro's Transect 7 

< 1 "'5 Transect 7 Borings~ 
-- I ............ • * ...j. ~ n f _ '- eo.«~O.b _ • 

-.,So. .. -...0.... J 

Ot 

I ;;; I 
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~ -==- = = == .:::::= -== ==r' - - -- -- - - -- -l- -- __ , 

·-- -- -- ~ -- -- -- -- ...L -- --1 

/
·= - - ~ - - - - + - _, __________________ , 

. I 
.- Ot ~· = "'Il== =;= = =· 
- '::II!X - -- -- - - - --~ oo. -- -- -- -- T -- --

1 
·--~- - --~..--- ~-~~- ~-i-~-- _, 
·- -- - --- - -':=a. - -~-- ---· 
·--- a._ -- -- -- - -- -- -- - -- _ , 
·r-- --- - -- - _o.w I ., - a.v - -.--~ ~-~-_........,.._ ---- -·-- --- -- -- -- -- -- _...... -- __ ., 

~ 

VERTlCA. SC .. lE 1· • 4Q'-t.• 

The faults are drawn where there are no borings 
- CPT interpretations only 
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Project Timing 

14-0ct 
10-Nov 
6-Dec 

16-Dec 

3-Jan 
25-Jan 

26-Jan 

1 -Feb 

16-Feb 

5-Mar 

20-Mar 

22-Apr 

24-Apr 

PB issues Westside Extension Fault Report 
BHUSD authorization to perform Phase I research 
BHUSD authorizes Phase 2A and 2B for drilling and trenching activity at BHHS 

Begin drilling with several contractors along mid campus transect on west 
and east sides of the HS. 

Begin excavation of fault trenches on campus 
AMEC core review at their offices 
Site visit from CGS (several visits over next 2 weeks) 
Site visit from USGS - and CGS 

Begin drilling northern transect borings and CPT 
Backfill of trenches FT-1 through FT-4 complete, hardscape restored in parking 
areas 

Begin drilling additional 3 borings at east mid-campus 
Fault Hazard Assessment Report completed 
Fault Hazard Assessment Report Delivered to CGS 
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8eOJerly Hills H1gh Schoof 
24 1 South Moreno Drive 
Beverly Hills. Califorma 
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Fault Investigations 
Methods and their difficulties 

• Geophysics - difficult to see the shallow 
sediments 

• Cone Penetrometers (CPT} - difficult to 
interpret complex alluvial deposits 

• Borings - difficult to get good recovery 
• Trenching - difficult site access 
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