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COAST GEOTECHNICAL, INC,

14747 Artesia Blvd | Suite 1-D, La Mirada ,CA 90638 Ph: (714} 521 -0169 or (714) 521 -2827 Fax:(714) 521 -0179
May 5, 2012 W.0. 430412-01

Mr. and Mrs. Shen
26810 Fond du Lac Road
Rancho Palos Verdes, CA 90275

Subject:  Preliminary Geologic Investigation of Proposed
Residence at #77 Portuguese Bend Road, Rolling
Hills, California

Mr. and Mrs. Shen:

Pursuant to your request, a preliminary geologic investigation has been performed at the subject site. The
purposes of the investigation were to determine the general geologic characteristics of the near surface
earth materials and to provide geologic opinion on the suitability of the parcel for the proposed site
improvements.

The opinions and recommendations contained in this report are based upon our understanding of the
proposed project and analyses of the geologic data obtained from our field program, arca reconnaissance,
and review of available geologic reports and maps.

This report completes our scope of geologic engineering services outlined in our proposal dated October 29,
2011,

PROPOSED DEVELOPMENT

Our understanding of the project is that the parcel will be developed with a single family residence,
hardscape, and landscape. Minimal grading is anticipated to provide an. improved access drive and a
building pad. Specific site plans and architectural plans have not yet been prepared.

The intent of the client is and this report is to obtain approval in concept only.
WORK SCOPE
Our work scope for the project included the following:

= Rewiew of available previous site geologic reports.
o Reconnaissance of site and area.
»  Logging of exploratory borings.

-~ Preparation of this report.
SITE DESCRIPTION

The project site is identified as #77 Portuguese Bend Road in the City of Rolling Hills, California and is
shown on the Site Vicinity Map. Figure 1. The APN for the property is 7567-013-005.
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The parcel is composed of about twenty acres of unimproved land found west of Crest Road at the
southern terminus of Portuguese Bend Road. The site is roughly bounded by Burma Road to the east,
developed residential parcels to the north, a canyon to the west, and open space to the south.

The parcel is accessed off the southern terminus of Portuguese Bend Road via an unpaved semi improved
access drive that 1s between #73 and #74 Portuguese Bend Road. The access drive continues onto and
through the property and is labeled offsite as Burma Road. Within the property various dirt roads and
paths transect the property.

The parcel generally slopes downward to the southwest with moderate to gentle gradients, with localized
steepened slopes along adjacent canyon walls, as access drive cuts, and within landslide head scarps.

The site shows moderate to heavy growth of brush and grasses.

REPORT REVIEW

Records were requested at the County of Los Angeles for the subject site and those nearby. Records were
requested for 65, 67, 69, 71, 73, 74, and 77 Portuguese Bend Road, 1, 3, 4, and 6 and Running Brand, and
County reports for Flying Triangle Landslide or Flying Triangle Annex on February 5, 2012. The County
located records for 71 and 73 Portuguese Bend Road and for 1, 3 and 6 Running Brand. A look through
these files did not find geologic mformation considered useful for preparation of this report.

Readers of this report are advised that a record research is not an exact science; it 1s limited by time and
resource constraints, incomplete records, ability of custodian of records to locate files, and where records
are located 1s only a limited interpretation of other consultant’s work. Readers of this report should
perform their own review of County records to arrive at their own interpretations and conclusions.

Records reviewed in house were as follows;

Geologic and Soil Investigation, Flying Triangle Extension, Rolling Hills, by Converse Consultants,
dated November 10, 1978. This report addressed the subdivision of the subject lot. This report found the
proposed project feasible within the contents of the report. Several landslides were identified within the
report with mitigation recommended to achieve buildable conditions. Boring logs and test pit logs from
the Converse report are included in Appendix A of this report and are located on our appended geologic
map, Figure 3.

Potion of a County report prepared on the Flying Triangle Landslide and the accompanying geologic
map. The report appears to have been generated to address active Flying Triangle Landslide movement
that started to occur in early 1980. The report asserts that active landslide movement occurred within an
ancient landslide but not along the same plane. The geologic map prepared by the County for this report

" has been utilized as the base map for our report and is appended as Figure 3. We were unable to locate
any geologic sections shown on the map.

Other records reviewed consisted of Survey Monitoring Reports conducted by the City of Ranche Palos
Verdes attached in Appendix B. Along section A-A’ just ouiside the property line is RPV survey point
IT08. This survey point and others are shown i relatonship to the subject sife on a map in Appendix B,
along with swrvey data. This date indicates that survey point FT08 has no movement, which suggests the
area has been stable.
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REGIONAL GEOLOGY

Rolling Hills is located within a geographic area known as the Palos Verdes Peninsula. The peninsula’s
regional geology 1s a series of sub-parallel synclinal and anticlinal folds and minor faults formed by uplift
and deformation south of the Palos Verdes Fault. As uplift progressed, changes in sea level caused wave
eroded benches to be cut into the peninsula flanks. As uplifi continued geomorphic processes occurred
resulting in present day landforms.

A regional geology map, by Thomas Dibblee, is presented on Figure 2. Thé regional geology map by
Dibblee does indicate portions of the subject site to be within the active Flying Triangle Landslide.

A portion of the Landslide Inventory Map for the Palos Verdes Peninsula is attached as Figure 2.1. This
map shows landslide masses similar to Dibblee’s; although, differences in landslide geometry do occur
between the two maps and the Landslide Inventory Map shows a small dormant landslide between the
two lower lobes of the Flying Triangle Landslide.

EXPLORATION

Site exploration locations were determined based on regional geology, historic movement of the Flying
Triangle Landslide, and the client’s wish to build only one house, with exploration performed in areas of
the property which were considered buildable.

Potential buildable portions of the site were explored by placement of five exploratory borings placed by
a truck mounted drill rig or a track mounted drill rig at the approximate locations shown on Figure 3. A
certified engineering geologist logged the borings.

The borings were drilled to the limits of the rig’s capabilities or {0 a depth where refusal was met.

SITE LITHOLOGY

Our understanding of the site lithology was developed through review of previous area work, site
reconnaissance and logging of the exploratory borings. The site is underlain by unmapped artificial fill
and colluvium, terrace deposits, bedrock, and landslide materials.

Artificial fill (Af) 1s found onsite as side cast fills along paths, drives, and roads. The fills are anticipated
to consist of locally derived earth materials and to be unacceptable for support of future structures or
additional fills.

Recent landslide materials (Qls) are anticipated to consist of disoriented blocks of Monterey formation in
a clayey matrix and some basalt, and to be unacceptable for support of structure or fill.

Colluvium {(Qc) encountered consisted of dark gray to black silty clay, diatomaceous, with small to
cobble sized bedrock fragments, firm to stiff and damp to moist, surficially porous and desiccated. The
material covers most of the site and is unmapped.

Terrace deposits Qi) were encountered in some borings and consisted of tan wown silty sand, clay, stiff
with abundant angular 10 rounded small rock fragments,



C oAsT (O EOTECHNICAL, INC.

Shen 4 W.0.430412-01
Geologic Investigation ] May 5, 2012

Monterey bedrocks (Tm) observed in the exploratory borings consisted of layered buff, tan, white, grey,
diatomaceous siltstone, clayey siltstone, and claystone, thin to thick bedded, slightly firm to hard, moist to
very moist; black gray to red brown silty sandstone, firm to hard, and well spaced beds of siliceous
siltstone. Some bedrock zones exhibited strong fracturing. Zones of secondary crystallization and
gypsum along beds and as inclusions were observed. Some seams of white yellow clay with black
inclusions were observed.

Basalt bedrocks (Th) encountered comsisted of brown to oxidized brown medium fo coarse grained
intrusive rock, weathered to fresh, with occasional gypsum vein.

Offsite exposures of bedrock consisted of Monterey formation with similar lithology as that exposed in
the borings, and intrusive basalts. The basalis were observed in the canyon side wall, and become more
predominate toward Burma Road.

Exploratory logs by Coast Geotechnical, Inc. are presented on Plates A through E. Future excavations, at
other locations, could expose different subsurface conditions than those interpreted and shown within this
report.

GROUNDWATER

Groundwater was not observed in the borings logged.or observed on the nearby canyon sidewalls.

GEOLOGIC DISCUSSION
Structure

Site geology is presented on Figure 3. The base map utilized is from the County report on the Flying

Triangle Landslide and shows a compilation of geologic data from their files and site work. Their

interpretation of geologic units and boundaries is still representative for the intent of our report. The base

map has been modified with inclusion of our site exploration and geologic sections. Critical geologic

cross section A-A’, B-B’, and C-C’ are presented on Figures 4.1 and 4.2, The orientation and location of

the geologic sections was chosen based on slope conditions, geologic structure, and opinioned favorable

buildable conditions. The site geology map and geologic cross sections are general representations of
geologic conditions based on available maps, our site observations, and limited site exploration. These
figures shall not be taken as dimensioned surveys. Actual field conditions encountered during

construction could differ.

Bedrock structure exposed in the site explorations and within offsite bedrock outcrops shows a regional
northwest-southeast strike with a southwesterly dip. This regional dip is locally altered with synclinal and
anticlinal folding which is prevalent along the ridge in line with section A-A’, and depicted in Section C-
C’ ' [ e = [ — e e e o o mmmemms =i MM awme e e n e smiims soith s eesememees -

Bedrock bedding shows variable orientations to the canyon wall southeast of BH1, BH2 and BH3 with
some out of slope bedding component. This is shown in Section C-C”.

Within Boring 5 a clay seam was mdentified at twenty feet that could be the contact of the dormant
landslide identified on Figure 2.1.]andslide. Based on geologic structure this plane would not daylight
down slope.
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Offsite to the southwest is located the historically active Portuguese Bend Landslide which continues {o
the beach below.

The soils engineer’s stability analysis will need to address these geologic conditions.

Based on the geologic structure interpreted from our site work the ridge line along section A-A’ is the
most geologically favorable for construction of a residence.

Landslides

Based on review of available data our opinion is that portions of the subject site have been affected by
global ancient and recent land movement and other portions do not show any recent movement.

Active landslides have been shown on Figure 3 as Qls. These landslides have recorded historic
movement, are visibly identifiable, and are well documented. These areas will most likely continue to
experience some magnitude of movement and, as such, development 1s not proposed in these areas.

The area around BHS is opinioned to be a dormant ancient landslide that has no recorded movement and
shows 1no visible characteristics of recent movement. This arca could probably be built on but would
require addition exploration to address geologic stability.

Converse Consultants within their report showed the ridge along Section A-A’ to be a landslide. Our
opinion is that they misinterpreted subsurface and surface conditions, and that the area is not a landslide,
but rather wave cut terraces and terrace deposits. Our opinion 1s supported by our logging of subsurface
conditions, regional maps not showing the area as landslide, the area not showing as landslide on the
County map prepared for the area, and the stable RPV survey point.

A portion of the access drive is within the Flying Triangle Landslide. This portion of the drive, which
appears to be predominantly offsite, will be subject to unknown movement and future distress. The issue
of accessing a building site across a landslide can be significant and is largely dependent on County
approval. This issue should be addressed by the client or his agent at the earliest planning stage. Utilities
through this section should be above ground and constructed in a manner similar to other areas within the
landslide. :

SEISMICITY

Southern California is located in an active seismic region. Moderate fo strong earthquakes can occur on
numerous local faults. The United States Geological Survey, California Division of Mines and Geology,
private consultants, and universities have been studying earthquakes in Southern California for severai
decades. Early studies were directed toward earthquake prediction and estimation of the effects of strong

- ground-shaking. ~Studies indicate that earthiquake prediction is not practiéal and not sufficiently accurate to
benefit the general public. Governmental agencies are shifting their focus to earthquake resistant structures
as opposed to prediction. The purpose of the code seismic design parameters is to prevent collapse during
strong ground shaking. Cosmetic damage should be expected.

Within the past 37 years, Southern Califorma and vicinity have experienced an increase in seismic
activity beginning with the San Fernando earthquake in 1971. In 1987. a moderate earthquake struck the
Whittier area and was located on a previously unknown fauit. Ground shaking from this event caused
substantial damage to the City of Whiltier and swrrounding cities. The January 17, 1994, Northridge
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earthquake was initiated along a previously unrecognized fault below the San Fernando Valley. The
energy released by the earthquake propagated to the southeast, northwest, and northeast in the form of
shear and compression waves, which caused the strong ground shaking in portions of the San Fernando
Valley, Santa Monica Mountains, Sinu Valley, City of Santa Clarita, and City of Santa Monica.

Southern California faults are classified as: active, potenfially active, or inactive. Faults from past
geologic periods of mountain building that do not display any evidence of recent offset, are considered
“inactive or potentially active”. IFaulls that have historically produced earthquakes or show evidence of
movement within the past 11,000 years are known as “active faults”. The site is not within an Alquist
Priolo Zone as shown on DMG CD 2000-03

The Palos Verdes fault is locaied northeast of the subject site and i1s generally described in terms of three
individual segments, namely the San Pedro Bay, the on-shore, and the Santa Monica Bay segments
(Ziony, 1985). All segments are believed to posses a reverse or reverse right oblique sense of mofion.
References reviewed as part of this report indicate that sedimentary materials; however, evidence for
Holocene activity along the on-shore and Santa Monica Bay segments is currently in dispute.
Nonetheless, i light of the increased amount of seismicify that has been attributed to the Santa Monica
Bay segment, the Palos Verdes Hills fault has been classified as active.

The principal seismic hazard to the subject property and proposed project is strong ground shaking from
earthquakes produced by local faults. It is likely that future earthquakes produced in Southemn California
will shake the subject property. Secondary effects such as surface rupture, liquefaction, or seismic
induced flooding are not considered likely.

SEISMIC HAZARDS

Based on the Seismic Hazard Zone Map published by the State of California, San Pedro Quadrangles,
appended as Figare 5, the site 1s nol mapped as being subject to potential seismic induced hazards,

During earthquakes, major destruction of various types of structures has occurred due fo the creation of
fissures, abnormal and/or unequal movement, and loss of strength or stiffness of the ground. The loss of
strength or stiffness of ground may result in the settlement of buildings, failure of earth dams, 1andslides
and other hazards. The process by which loss of strength in soil occurs is called liquefaction. The
phenomenon of soil liquefaction is primarily associated with medium to fine grained, saturated,
cohesionless soils (sand and silts). The site is underlain by cohesive soifs and near surface bedrock and is
judged to have a negligible potential for liquefaction-induced hazards.

Earthquake-induced landslide zones were delineated by the State of California using criteria adopted by
the California State Mining and Geology Board. Under those criterta, earthquake-induced landslide zones
are areas meeting one or more of the following:

1. Areas known to have experienced earthquake-induced slope faiture during historic earthquakes.

2. Areas identifted as having past landslide movement, including both landslide deposits and source
areas.

3. Areas where CDMG’s analyses of geologic and geotechmical data indicate that the geologic
materials are susceptible to earthquake-induced slope lailure.
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The soils engineer shall consider these factors, and those presented within this report, in his stability
analysis of the site and offsite slope.

DRAINAGE

Existing drainage is uncontrolled. The civil engineer shall devise a drainage plan to comply with local
and state guidelines for control and disposal of site surface waters and to minimize adverse effects to site
and offsite property. Site waters shall not be allowed to drain over the top of slope or onto the slope.

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations are based on our current understanding of the project
and are subject to change or modification as the project evolves and/or additional data is obtained.

Based on our geologic assessment of the property the most suitable location for the proposed residence is
the ridge along section A-A’. This assessment is tenfative subject to review of future grading and site
development plans. The client and design consultants are advised that this area is best suited for a small
residence with minimal grading. Any variance {rom this could affect the area in a negative manner.

The proposed development is not anticipated 1o have an adverse affect, from a geologic perspective, on

adjacent sites and vice versa provided our and other design consultant’s guidelines, building codes, and
construction standards are followed.

Recommendations for the project follow.
EARTHWORK

Potential earthwork may consist of cuts and fills, foundation excavations, removal and recompaction for
slab support, possible grading for foundation support, and preparation of hardscape subgrade.

Assumed earthwork is feasible from a geologic viewpoint with the following comments.

»  Excavations may encounter hard bedrock which may require heavy equipment to remove or
coring to penetrate.

»  Existing fills and native earth materials, which atre to provide support for foundations, hardscape,
interior slabs, or additional fills shall be reworked to the satisfaction of the soils engineer.

v Foundations may derive support from competent bedrock or terrace deposits as determined by the
soils engineer. Where foundations are supported by bedrocks_the project geologist.shall observe
the excavations to verify adequate conditions.

v Site soils are expansive in nature and shall be evaluated by the soils engineer for poiential impact
on site tmprovements.
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SLOPE CONSTRUCTION

The site should be designed to minimize and or avoid any slope construction. Where slope construction
is approved by the soils engineer as not affecting site stability the following guidelines shall be followed.

- Fill slope construction will require a keyway dimensioned per the recommendations of the soils engineer.
At a minimum the keyway shall have at least two feet of embedment into competent bedrock at the toe.
The project geologist shall field determine competent bedrock at the time of grading. The keyway shall be
sloped back toward the heel. The keyway excavation requires the approval of the project geologist, soils
engineer, and County grading inspector prior to placement of fill.

As the {ill slope is constructed the fills shall be benched into competent bedrock.

Proper keyway subdrains, back drains, and outlets shall be installed per the direction of the soils engineer
and grading plan.

Any cut slopes shall be rebuilt as fill slopes utilizing the previous guidelines. The rebuilt slopes may be
constructed as skin fills or stabilization fills depending on analysis of the soils engineer.

FOUNDATIONS
The soils engineer shall deternune the bearing material for proposed foundations.

Where foundations are placed' into bedrock or drilled caissons utilized the project geologist shall log the
excavations and incorporate the geologic information into the final as built geologic map for the project.

EXPANSIVE EARTH MATERIALS

Site earth matenals are expansive in nature. These earth materials will experience changes in volume as
wetiing and drying cycles occur. While proper design and construction can reduce the effects of these
wetting and drying cycles on brittle building materials, cracking will occur and should be expecied. The
soils engineer shall provide recommendations to minimize the effects of expansive soils on site
improvements.

CREFEP FORCE

The soils engineer shall evaluate site slopes for creep force and provide appropriate recommendations.
FOUNDATION SETBACKS

~Foundations shall maintain a horizontal setback as measured from the outside footing edge horizontally to
a competent slope surface, of H/3, where H is the slope height. Minimum setback shall be five feet.
Maximum setback shall be forty feet. Based on slope heights exceeding 120 feet, the horizontal setback
shall be forty feet.

Additional setbacks could be dictated by the soils engineer based on stability analysis of the site slope.
The seil engineer shall specily any needed setbacks from a theoretical 1.5 factor of safety hine.
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CONSTRUCTION EXCAVATIONS

Guidelines for safe construction cuts shall be provided by the soils engineer. The general contractor is
responsible for complying with geotechnical guidelines, OSHA requirements, industry standards, and
providing a safe work place. '

Construction cuts that expose bedrock must be observed by the project geologist. If the project geologist
observes weak bedding planes in any of the cuts, the areas shall be modified in the field as directed by the
project geologist and or soils engineer.

RETAINING WALLS

While site specific plans have not yet been prepared, it 1s not unusual for hillside projects to incorporate
retaining walls into the project. It is not known if potential walls would retain bedrock or fill. Where
bedrocks are retained the potential for adverse bedding conditions exist. This condition can be mitigated
during construction by removing the adverse bedrock to the angle of dip as directed by the project
geologist and a lateral distance as directed by the soils engineer.

DRAINAGE

The site shall be designed by the civil engineer for positive drainage away from the structures in
compliance with the 2010 CBC. Roof drainage and site drainage shall be collected and dispersed in a non-
erosive manner. Irmgation and landscape shall be minimized near structures and along top of slope areas.
All site waters shall be directed away from the top of slope area.

LANDSCAPING

We recommend that the project incorporate low water use landscaping.
SEISMIC DESIGN

The soils engineer shall provide the seismic design criteria based on current code,
SEPTIC SYSTEM |

The residence will dispose of effluent into a private onsite septic system. The systems in the area typicaily

consist of an advanced freatment tank and seepage pit(s); however, to munimize infiltration of waste

waters into subsurface bedrocks we are recomimending that the site be restricted to the use of a leach field

system. While the project has not yet advanced to the stage where physical testing can be performed, the
parcel 1s opinioned to have adequate room for a leach field. . . .. .
The use of a leach field disposal system will not affect the geologic stability of the site provided the

system is properly located, constructed and maintained.

CONSTRUCTION SERVICES

During construction of the project, it 1s the responsibility of the client, or their agent to request the project
geologist, 1o provide observation and evaluation of exposed geologic conditions. Typical observations are
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made of keyways, benches, foundation excavations, construction cuts, caissons, cut slopes, and other
stages as deemed needed. These services are performed on an hourly basis.

PLAN REVIEW

Plans shall be reviewed by the project geologist for compliance with project recommendations.  All
recommendations and conclusions are subject to change based on review of project plans.

SECTION 111 COMPLIANCE STATEMENT

It is the opinion of the undersigned, a duly certified engineering geologist, based upon our work as
outlined in the referenced report and in those referenced by it, that if the proposed improvements as we
understand them are constructed in accordance with our and other design consultants recommendations,
applicable codes, standard care of the industry, and with proper geotechnical and geologic observations
(1) the proposed structure(s) will be safe against hazard from local landslide or slippage, and that (2) the
proposed building or grading construction will have no adverse effect on the geologic stability of property
outside of the building site. The nature and extent of tests conducted for purposes of this declaration are,
in the opinion of the undersigned, in conformance with generally accepted practice in the area. Test
findings and statements of professional opinion do not constitute a guarantee or warranty, expressed or
implied.

AGENCY REVIEW

All geologic and structural aspects of the proposed development are subject to the review and approval of
the governing agency(s). If should be recognized that the governing agency(s) could dictate the manner
in which the project proceeds. They could approve or deny any aspect of the proposed improvements
and/or could dictate which foundation and grading options are acceptable. Supplemental geologic
consulting in response to agency requests for additional information couid be required. Responses to
these reviews/requests are performed under separate contract, and costs from that incurred for the initial
geologic mvestigation.

LIMITATIONS

This report presents recommendations pertaining to the subject site based on the assumption that the
subsurface conditions do not deviate appreciably from those disclosed by the exploratory excavations.
Our recommendations are based on the technical information, our understanding of the proposed
construction, and our experience in the geologic field. We do not guarantee the performance of the
project, only that our engineering work and judgments meet the standard of care of our profession at this
time.

The subsurface conditions, excavation characteristics, and geologic structure described herein and shown
_on the enclosed cross sections have been projected from excavations on the site as indicated and should in
no way be construed to reflect any variations that may occur between these excavations or that may result

from changes in subsurface conditions.

In view of the general conditions in the area, the possibility of different local bedrock or seil conditions
may exist. Any deviation or unexpected condition observed during construction should be brought to the
attention of the Engineering Geologist. In this way. any supplemental 1ec0mmendatlons can be made with
a mimimum of delay necessary to the project.
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If the proposed construction will differ from our present understanding of the project, the existing
information and possibly new factors may have to be evaluated. Any design changes and the finished
plans should be reviewed by the Engineering Geologist. Of particular importance would be extending
development to new areas, changes in grading conditions, postponed development for more than a year,
or changes in ownership.

This report is issued with the understanding that it is the responsibility of the owner, or of his representative,
to ensure that the information and recommendations contained herein are called to the aftention of the
Architects and Engineers for the project, and incorporated into the plans and that the necessary steps are
taken to see that the contractors and subcontractors carry out such recommendations in the field.

This report is subject to review by the controlling authorities for this project.

We appreciate this opportunity to be of service to you.

Respectfully Submitted:
COAST GEOTECHNICAL, INC

TODD D. HOUSEAL
No. 1914
CERTIFIED
ENGINEERING
GEOLOGIST

Todd D. Houseal
CEG 1914 Exp 4/14




SITE VICINITY MAP

i

L ,_ Nk {gé [\( 1

=
RS

{

¢, 21t :
k‘ !l“ \ D
-_-'- k A iy
‘.“. .4 Y .,
N, |
* |
e k

'“-L\\\%. X

e

San Pedro USGS Topographic Map

COAST GEOTECHNICAL, INC.

W.0. 430412 Figure 1




REGIONAL GEOL.OGY MAP

AND VICINITY
Redondo Beach, Torrance,
arid San Pedro Quadrangles

Los Angeles Coun% California
By THOMAS W. DIB.

Raited by Ietnut B. Ehrenspeck
with Perry L. Ellig and Wendy Lo Barttelt

lP’A\IL@S VERDES PENINSULA

LEE, JR., 1999

¥

COAST GEOTECHNICAL, INC.

W.0. 430412 Figure 2




REGIONAL GEOLOGY MAP

Klondike Canyon :
Landslide e
==\ Beach Glub

: ""'lﬁndsﬁde

i
5

State of California Palos Verdes Landslide Inventory Map

COAST GEOTECHNICAL, INC.

W.0. 430412  Figure 2.1




REGIONAL GEOLOGY MAP

5 ST 252 i o
7 ﬁ?' .4‘;'(:_' e = :-: " \"\ e “‘\‘\ 3

%

-

ek 3)) R
-'i"-?:v;e:i\\\‘éﬁ.”-fa_ NN
'-'g:'f‘ ‘f..‘"'-:.__'.fﬂ" .;/

-

5
o
L
ST ©
emarsss
— o

e

At

§\\_g;\:‘§‘s &

County of

7

T
7 7 i

I, Y Ik

e

e P
oS

S ’?/47/)4): %4
b
AT ; is \

Los Angeles Bl

COAST GEOTECHNICAL, INC.

W.0. 430412 Figure 2.2




SITE GEOLOGY MAP

SEE MAP POCKET

COAST GEOTECHNICAL, INC.

W.0. 430412 Figure 3




P/L

RPV survey monunient

Scale 17~ 1001t (H=V)

GEOLOGIC SECTION A-A’

P/L

COAST GEOTECHNICAL, INC.

W.0. 430412  Figure 4




300 4

700 4

600 —

- 500 4

Scale 17~ 100ft. (H=Y)

GEOLOGIC SECTION B-B'

Flat Top

COAST GEOTECHNICAL, INC.

W.0. 430412  Figure 4.1




GEOLOGIC SECTION C-C’

Scale 17~ 100ft. (H=V)

COAST GEOTECHNICAL, INC.

W.0. 430412 Figure 4.2




SEISMIC HAZARD MAP

STATE OF CALIFORNIA
SEISMIC HAZARD ZONES

Daiinaated In compianice with .
Chapter 7.8, Division 2 of the Caiffomia Pubifc Fissources Code
[Seismic Hezards Mapping Act]

~SAN PEDRO QUADRANGLE
OFFICIAL MAP

Released: March 25, 1999

MAP EXPLANATION
Zones of Requirad Investigation:
Liyustaction

Areas where historlo oceurrente of liquefaction, or local geological,
geotechnlcal and groundwater conditions ndicete a poleriial for

mmm ground displacements such thal mifigation as defined In
i Resources Code Section 2633(c) would be required,

Earthguake—induced Lendslides ] COAST GEO TECHN’CAL, INC.

Areas whiere previous ocourrence of landslide movement, of local

topographit, geologlesl, geotechnlcal and subsurtace watar condiions
miligation as deﬂ:lleiloin Public Flm gigge Sedloc:s2693(c) would

af
be requived. . W.0. 430412

Figure 5




FIELD LOG OF BORING NO. 1

Log by: w4

Project Name: ¢ pon, W.0. Y209/
Method: 2y Sockes— Start: Finish: Date: 2//Zz:/’2
Wt. Of Kelly Bar: Drop
Samples Blows Depth '
DESCRIPTION
Type | No. |Depth| 6" | 6" | 6" | (FT)

10
(6x)
20
30 —|Cowmer Loy BegRock PiaT AnO cifans
_ o i <
@33 Agor f3a%
\ew’ | B ~ ANSVE /792
esol B 294" Fal VAN
COAST GEOTECHNICAL, INC. Plate A




FIELD LOG OF BORING NO. 1

Type | No. [Depth| 6"} 6" [ 6" | (FT)

Praoject Name: A W.0. Y32%/2 Log by: rey

Method: Start: Finish: Date: 2_//7//2__

Wt. Of Kelly Bar: Drop | o
Samples . Blows Depth DESCRIPTION

& 55 ‘8- A//o"fl/fy.z* )y,

oco’| B-Wase/35% |,

ey B A/sseV olnl )

(¥

S aFf CHERT, ClRISI TNFrel

e?| 8 NS '/ 25% |4,

NS (o

e2f| g \wisic/r8d

| Sphel OXIHATIOY, [IARL [LAmS

Zz)

80

es/ |8 2o/l
ex2| g prodfpso

vl kwul vl

90

COAST GEOTECHNICAL., INC.

Plate A.1




FIELD LOG OF BORING NO. 2

Project Name: SHA w.0. Y3092 _ Log by: TOM
Method: 249" /Zacbﬂ"" Start: Finish: Date: 2—/2.0//@
Wt. Of Kelly Bar: Drop
Samples Blows Depth DESCRIPTION
Type | No. [Depth{ 6" [ 6" | 6" | (FT} _
Zorsore
cs | B 42/219" Ntottrre 7800 Sonpoumnps , PRtervRen, mano Tarewe?
] C e
e | BSps &/ v 10 Yy LRy, G rPsom INFGEE, Sops OXUITIan
20
e2y] SAE/tpe Y7 Skpren OF BROWA: CLAT , OFI1R12672, SFTF% IOMT
30
3! g 70¢g/2,5¢r
(2 X &

PN  Begdoric Arnyd Firtet TREL, OXit7dn 79 Letcr. |

e37[ 2 Mboe /27 ‘% | smenne
F MS [2¢2 8 40
CYS | Z_NEVS |
50

BRown) 70 90120y BROWN CORIE CPANKD BAIMKT |

| UL, LIEATIHERED 7D NARD | [ ARR GRS

U0Fis, OF FDACTREL €&/

COAST GEOTECHNICAL, INC. Plate B




FIELD LOG OF BORING NO. 2

Project Name:, S W.O. Y309/ Log by: - T
Method: 2¢/ @ Focteesr™ Start: Finish: Date: Z-/ZOAL—
Wwit. Of Kelly Bar: ' Drop :
Samples Blows Depth DESCRIPTION
Type | No. |Depth| 6" | 6" | 6" ] (FT)
60 | BRYew FO Op /260 [FROWN preoms 7V CotRIE

CAtTARLD ST,

(7’2)

70

80

90

COAST GEOTECHNICAL, INC. Plate B.1




FIELD LOG OF BORING NO. 3

WO. 430972 Log by: Tt

Project Name: Sm
Method: 26 % Rocrsr— Start: Finish: Date: 2_/22”2.
wt. Of Kelly Bar Drop

Samples Blows Depth

DESCRIPTION
Type | No. {Depth] 6" | 6" | 6" | (FT)
_ o & . (Goc
Rock}
10 | CBuonRe o BROWAS Cotgls iminid BAT#Z, Crlsum

| SEAMS 21D FEIAN | LHATHRED 7D HARD

_ / 6?/:'}

rééiﬁf’de,’ &

00 | Tl M SRR (o1 ITE CLAT, R WIOIT, SOFF
N iRy FPATURLZD SUllcePit SICTTTING  (CIRS o Sttt
(&h)
LRXI TO Ot 0/2LD BRo0AS SITITONVE | MARE, bibic
30 —f y, () >, (=f v, 72!
P FS BRoeAw BLACk Seam OF ShTy ceAX, STHE, eIy
L L ] .-
le3s] & _seoul/se° S
40 — ElLon {2 iz I/
| Zem Tn 11080
p——
(7 l“_’)
ed B B ndodo/hyd
50 —|BRONNS ARy AT SANOY SICTITIAE, 730, FTMIIR

Crosvm aniEnKl

COAST GEOTECHNICAL, INC. Plate C




FIELD LOG OF BORING NO. 3

Project Name: & S ‘ w.0. Y22 Log by: T8
Method: 297" Bockes ™ Start: Finish: Date: ‘Z/Z.J—//L
Wt. Of Kelly Bar: Drop
Samples Blows Depth
DESCRIPTION

Type | No. |Depth| 6" | 68" | 6" | (FT}

e 57 | gererep monTeREY 10Tt Déncte BRI CiAy

IR g tinn

P-AEEERES——

BRI TO xR 2evd  BROLIN) MIs0r e TV CelnBIe

60 |- CMtone BAIAcT GIRsvpn RIS /IARD TD
\enmmreRan

70 Cﬂ)

1¢Dide 58~ pv Ho-SU Crone

COAST GEOTECHNICAL, INC. Plate C.1




FIELD LOG OF BORING NO. 4

Project Name: ¢, _ W.0. 930?/&- Log bY: —ypy pp
MthOdzl‘r”,&cecr—Z/ki 7 ﬁ Start: Finish: Date: Z—/Z-I//L
Wt. Of Kelly Bar: Drop
Samples Blows Depth DESCRIPTION
Type | No. [Depth| 6" | 6" | 6" | (FT) . '
| Bl BRoww Sy, Lpo)E, QRS 20T @/
’ ! - _
e8| B-125 1 )/ 45°3
o o ¢, o e,
e " At/ ry0S | e SHlc Y
a0k & vidicsss HURY LAYEIAT S22
20 —| TAN bt 72" DitTIMICERG) SLCTITOE", CHU BE0OED ,
4 B -
eZll B3 5'015//47 4 | Aty Fnm 70 MMRP, vbR7 TIENT FROPL , SOmE

BALAL T SEArS

| 2 A & {4 (o3

€28\ B MEPLh/2320| |4 | Mo
(=)
3318 M7 /A

2 36" LAZ(QZ&,ZAIQ_"J | S€armm 0F tommr veteoes PISPHARC city, STIE: Bmk

vt waranis

40 — L2 ELL BLOROD CANT S/L73 TN SRy SIefs 7"

ey2 | /8o "w{/ RGPS ] 73 L7 S, £ttt 1 7 Cekes

N sercetrr SHeen qned PAUNZED | N0 SrRLes

e s NEkS f2a0

- s
oP)" 2 W70 f20% |4

| O 26x0 BROWIN S S 7 CLih) SLTEIINE, STARD)

LDBL S '~ 10 flo- Mo Cid
] COAST GEOTECHNICAL, INC. Plate D




FIELD LOG OF BORING NO. 5

Project Name: ¢ 4oy W.0. 3042 Log by:_z-é#
Method:zy”&cm_-ém,w ca St Finish: ' Date: %/ZP//L
Wt. Of Kelly Bar: Drop
Samples Blows Depth
DESCRIPTION
Type | No. | Depth| 6" | 6" | 6" | (FT)
N Beten caar cers s7pr prmo @gj
o’ | B NEoeoY 1 Y°
e/o | B rese) 7 94/ |10 — Z Bidieun) B BofE- S/t 7i7onve m. &2 Ll TP ,&M,[M;
les2z | 8 $ & /12t _\oroian, tite Booons  Docrssonse BAitry Sroms
/8| B 3lser /210y _adone Droome Rock RPUBME @ /37 (Y ?)
OAII2CD BRINN SANIRSRE (o734 TH 4V SpeTms Beas,
0’| 2 2oL ,/2 y £1 VIR PP N EARED Sty 4T 8 AROT Y Tk
icz4'| 3 .mfa'/.z ° {1 | Zowone n Sf LLIY . LAY STRVE, 5O
_|ABoniiBtn 7 C XS vpsy SEAMTS AP G SN
SN (‘ ’
Ers B é—‘-{/ 2ol $ 30 7
e3v B | £ /S‘L}"’J' il RCOWD SANPSTING i SUe T STINE, FrR2rk 7D
. ', 7 &1
40
evv| 2 Lo /3y
f
e¥?| & | SYESysY
50
eey|p b /roe
£02C @O An fho. Mo Clumin

COAST GEOTECHNICAL, INC. Plate E




APPENDIX A

Boring logs and test pit logs by

Converse Consultants



o by

Acprosed o gubhication .

FORM ND., D377T

[ SUMMARY a
BORING NO, 1

| carconrces May 3, 1977 =
i ?HISE S::JM;(IARY APPLSIES 0::,: Af(THE L?CATIONYOFF.’H'RSABvORINgRANO AI THE ‘(?)’?/‘_ é\(o (?0&'._ 1-?(\@\9&
1 DEFTH @ - L:«P\; Ma rD‘c HLALN'GN:'AT ?gfsul_occnﬁ |c§)uN?~| rrgwrsnhgﬁp:sgnr: [4 or: DTTI:lf. LTDHE: olftwns 1;:‘0«1’ ‘pﬁ-z ), -«0‘“1’ 4@,\:\6\}®?¢
FlN . ‘,.qv ‘heo PRESENYED IS & SIMPLIFICATION OF ACTUAL CONDITIONS £ENCOUNTERED. ‘s\/‘“‘e\ﬁ 6\/@/\0 oA\@/)‘ 0‘:‘\1«0
EE(; T4 ecevations 730"+ : s XN NG
slightly |firm  |dark SLOPEWASH :
moist to brown SILTY CLAY, with trace _
1 stiff ) to little rock ‘
] , fragments, high47.6 18,4 {77 12,49
1 ly organic 1 - |2.55*
E] : 3.00*
4 ' 3.90*
‘ : - 0.65*7
12 6.5 |21.1 |87 |19
5.—.
3 9.4 (20,7 197 {3.38
| with trace rock
: fragments, ,
{ 4 organic 7.6 |23.9 [94 12,90
5 9.4 123.8 [95 (2,72
10
| 6 dry medium | light BEDROCKS " 19.6
to hard brown SHALE, intensely to mod,
E fractured with
. gypsum along
7 fractures, stain-to 4 (14.0 l9¢
] : ed along frac-
tures, moder-
. ately weathered
8 i _ 13 [15.5
No ground water
i encountered,
End of Boring at 16.0
7 Indicates number and * Bulk sample remolded to 90% max, density
range of bulk sample, - before shearing at 4,1,2,& 1 ksf. (**+4sat. & drained).
FLYING TRIANGLE T e
City of Rolling Hills, California 78-2312-03
for: Mr, Lowell Wooden
Drawing No.

@ Convefseward D&V‘S DIXOH GeolechnicalConsul)ants 5




oy

Approved for pubhication

FORM NO. 03777

SUMMARY o
BORING NO. 2

1977

OATE DRILLED qu 3,

<« ELEVATION

TimE OF GRILL ING,
AND MAY CHANGE

713«

THIS SUMMARY aPPLIES QNLY AT THE (OCATION OF THIS BORING AND &T THE
SUBSURFACE CONDITIONS MAY DIFFERAT OTHER LOCATIONS

AT THtS5 LOCATION WITH THE PASSAGE OF Titd€, THE DATA

PRESENTED 1S A SIMPLIFICATION OF ACTUAL CORDITIONS £ NCGUNTERED.

to
slightly
moist

mod,
hard
to

hard

light
brown

LANDSLIDE DEBRIS

very to moder-
ately weathered
& disfurbed
siltstone & shale
very fractured

disoriented beds{|3
ding

12,2 1100

v, fractured to
mod,fractured,
mod.weathered

indistinct bed- {7y
ding

13.7 |87

siliceous shale

bed at 13
22 {14.9

slide plane

i slightly
: - moist -

4

hard

Fight

brown:

BEDROCKS,

SILTSTONE with inter-
bedded sifty
sgndsione and
lenses of chert

17 12,3

100

0.47%
0.65*
1,02*

| 20
! indicates number and
range of bulk sample

(Continued)

& drained before shearing at 3,1, & 2 ksf,

* Bulk sample remolded to 90% max. density, sat.

FLYING TRIANGLE " Project No.
City of Rolling Hills, California 78=-2312-03
for: Mr, Lowell Wooden
Drawing No.
@ ConverseWardDavisDIXON  ceotectnical consuttants 6




SUMMARY — BORING N

. 2 {Continued)

DATE DRILLED. Moy 3' 1977 o -
S o
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THES BORING AND AT THE '“)?"’— 0(0 ('@'Pﬁ- ‘f'j‘@@
TIME OF DRILLING. SUBSURFACE COND ITIONS MAYDIFFERAT OTHER LLOCATIONS f{\ '9}.. Y o] ‘Q\s\ @‘S’(\
DEPTH e G~ AND MAY CHANGE AT YHIS LOCATION WITH THE PASSAGE OF TIME, THE DATA AT o, O(f\“’ T
N &8 PRESENTED 15 A SIMPLIFICATION OF ACTUAL COMCITIONS € NCOUNTERED, Sty e g y ¥4,
Frer o N \ P N\
20 - . gL A
slightly | hard fight BEDROCKS
| moist brown SILTSTONE & SHALE
' w/interbedded
2 laminations to
] thinly bedded
sandstone +
i occasional len~
ses of chert, sl,
| weathered , v,
to mod, frac-
o 15 tured 32 {22.8]99 |6.88
No ground water
4 encountered,
End of Boring at 25,0
. Attitudes:
, N 30° W/ 23° W
1 at 20’
N 45> W/ 28° W
. at 25"
30 —;
!
i
!
i 35
!
E —
|
b
5
24 a0 -
3 : Indicates number and
g range of bulk somgle. e ~
- FLYING TRIANGILE - ProjeciNo.
3 City of Rolling Hills, California 78-2312-03
“ for: Mr, Lowell Wooden
l:Z) @ LN E-T;im No.
3
5 @ Conversewal’d DaVISDIXOH GeolechnicalConsul}anta 7




DY e

Approved Tor publicalion

FORM NO, D55/78

; ( . SUMMARY — BORING Ne. 3 o
! oarte oRILLED Mg 3! 1977 _ . ;
y THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE '29/‘_ . ;\(o (0‘91_ 1-‘96\ 5 !
:w‘i OIVSRILAL&‘IGNEG'ATS?@S; RFACAETCOFD\.JTTIDNTSH&SA:A?;:GEE“AT quHER LTOHc : TDIOTN: /A\‘f‘{\\‘\ &1_1,,0 0" o %\S‘\S\/\S‘&\“ E
DE&T"' \.}-?V@@ \eo" PRESERTED S A SIMPLIFICATION OF ACTUAL couonronsoznclc:ti'rgncu_ . /ﬁ\s\":@\‘p ‘Lé@)o (,_.‘(\1@,) ’0_’\«;:’: :
FEEOT oF Gt ELEVATION: 660" + S O‘s',ﬁo 2N f
. slightly |firm dark SLOPEWASH
| moist to brown SILTY CLAY, with mult i
! stiff to icolored coarse |
' black sand and grav- i
. el-size rock ) E
throughout !
4 moderately
porous
5 i i3 20,1 {102 |6.35
| stiffer material
CL less porous _
12 16 19.4 1102 14.31
10—
' 13 14 18,0 1101 [4,69
4
15—
14 14 17,7105 |7.19
4 dry light BEDROCKS
{5 slightly mod, weathered 11 [ 14,2 |89 [4.78
molst very fractured
p indistinctly
#] bedded
>0 b ] 9.4 [21.2189.4 [6.66
No groundwater encountered, End of Boring at 20,0
FLYING TRIANGLE w . FProwctio.
City of Rolling Hills, California 78-2312-03
for: Mr, Lowell Wooden
@ Drawing No.
@ Convefsewal‘d DaVISDI)(Oﬂ Geotechnical Consultants 8

} Rk -




. by

Approved for publicaticﬁ

FORM NO. U55/778

( SUMMARY — BORING r( .4

OATE DRILLED. qu 3,1977 o - *
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE “‘f/{_ :2\(0 (0'9,_ 1-‘%‘ -
TIME OF DRILLING. SUBSURFACE CONDITIONS MAYD(FFERAT OTHER LOCATIONS e % & o A
) AND MAY CHANGE AT THIS LOCATION WITH THE PASSAGE OF THE. THE DATA f, & "'1'0 ’06‘ IO
DEI':"H Q\f" OOV PRESENTED 15 A SIMPLIFICATION DF ACTUAL CONDITIONS ENCOUNTERED. /"‘@43\.9 “-@’6\). 001’@ 1‘9{7}9
& N S e o
FEE(; o c:"“h ELEvaTIiON. 634" + ' % Q‘*c,:'p@* »7 ’&\
slightty | firm dark SLOPEWASH ,
] moist to brown SILTY CLAY, with little
stiff to to some multi-
black colored coarse
l sand & fine
_ gravel-size
- CL _ rock fragments
o1 | 9.2 |29.4 (91 |2.70
_ hard | light BEDROCKS :
i brown | SILTY CLAYSTONE, v.
~ weathered
1 slightly
weathered
; 11 ]15.1 -
ol 2 1 115.1193
No ground water Attitude:
encountered,
. o o
End of Boring at 10,0 N 42, W/ 46° W
at 10
15
20 - .
FLYING TRIANGLE T Proieetie.

City of Rolling Hills, California 78-2312-03
for: Mr, Lowell Wooden '

Drawing No.

@ ConverseWardDavisDixon  seotechnicat Consultants 9




by

Approved for publication

FORM NO. D85/78

{ SUMMARY — BORING N:“ 5

DATE DRILLED: Mg 3’ 1977 ,‘:‘
4 THIS SUMMARY APPLIES QNLY AT THE LOCATION OF THIS BOAING AND AT THE &’L ’g(o (0‘9,_ 1-?6-‘\5\@
TIME OF DFHLLH'\'G“Q S}IJBSURFACE CONDITlONTS MAY QIFFERAT GTHER LTD::TI:)1N: +§“¢ {3}_4’ ®/O 4\!‘,\5“&6\
DEPTH ©7 G PREATNIEO 15 & SIABCIFICATION OF ACTUAL € oM IONS L e OUNTERED. AN ANE R TN
N ‘,‘?“’ e ‘5‘/“:\&’\ e N
FEE{; o & evevaTion: 725" + ' AN N\ T\
dry firm dark SLOPEWASH
| to to brown SILTY CLAY, with trace
slightly | stiff to sand & little tqg
cL moist black some gravel,
} highly orgenic
11 slightly {soft  [light | LANDSLIDE DEBRIS 4.4 [19.0(71.3 {0.83
> moist to brown SILTSTONE, very
mod, weathered &
. hard _ very disturbed
| dry moderately to
slightly
i weathered
2 @ 7.5 | 27,7 |67
10—
intermittent
i areas of hard
siliceous shale
. mod. ' : & limestone
hard beds
- (5-10" thick)
hard
7 mod. siltstone, shald '
3 hard and cherty 55 (205 - -
15 shale, lamin-
ated to very
. thinly bedded
gray 0.57*
¥ 1.63%
20 4 8.2 |27.6|78 1.57%
Indicates number and (Continued) * Sample saturated and drained before
@ range of bulk somple. shearing at 3,1,8& 2 ksf,
FLYING TRIANGLE ~ . Froestiie
City of Rolling Hills, California 78-2312-03
for; Mr. Lowell Wooden
@ Drawing No.
&% ConverseWardDavisDixon  ceoechicai consuitants 10




Pt 7

DY

ARDIOVER 10T pubLCRIION

FORM NO, D35/778

( SUMMARY — BORING N(' 5 (Continued) -
| DATE DRILLED. M.qy 3,1977 ' o -
. o3 EX Q Fy
THI5 SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING ANO AT THE AA’L‘“ 0:)0 o & 1.’@6\\9\9&
DEPTH G AN A A AT IS T T e et ar GTNER LOCATIONS Sy OGO AN
N ‘h?" \@O PRESENTED IS A SIMPLIFICATION OF ACTUAL CONDITIONS £ NCOUNTERED. \915“1, IL&/‘S\)\ Cfm\i‘,) X
F;;r R | | 0y (.‘é;,;,@ y¥on "‘,?06\
dry hard light TANDSLIDE DEBRIS
| gray CLAYEY SILTSTONE
to mad, weathered
| hord light w/intermittent
brown areas of hard
to
beds
very
-hard slightly
| hard POFous
25_5 55 (17,1190 3.94 |
] hord to
v. hard
| hard very weathered
& very disturb-
ed
bedding in
n many
30 ‘ directions
2
16 8.5 | 25,4178
| mod, light we)| bedded
i hard brown
35 -~
slide pldne
] BEDROCKS
hard CLAYEY SILTSTONE
B oo med, weathered]
a w/len-es of sl,
® weath, sfltstone
40
@ Indicates number and (Continued)
range of bulk sample.
FLYING TRIANGLE .. relectio.
City of Roling Hills, California 78-2312-03
for: Mr, Lowell Wooden
m Drawing No.
7] ConverseWardDavisDIXOn  ceotechnicat consuttants 1

B e R T A e T M O s



Approved {or publication

233778

FORM NO-

( SUMMARY — BORING N

DATE DRILLED: qu 4,1977
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE
& TIME OF DRILLING, SUBSURFACE CONDITIONS MAYDIFFERAT OTHER LOCATIONS
DEPTH \j’ O\, AND MAY CHANGE AT .THIS LQCAYIOK WiTH YHE PASSAGE OF TIME, THE DATA
N "‘Q @ PRESENTED IS A SIMPLIFICATION OF ACTUAL COHWDITIONS ENCOUNTERED,
FEET @'- ‘)4‘1\ . A
40 . . a
slightly | mediom | light |JCLAYEY mod. weathered
7 moist hard brown [SILTSTONE | intermittent | 34 [17.9 - -
: very to mod.  leminations o _ ,
Hractured _.sl. weathered
| dry to | very black 'mod. weathered  moderately
|sl. moist | hard BASALT fractured
. No ground water
encountered,
| End of Boring at 42,5'
45 4
50 ’
55 -~
60 . iy 'l
FLYING TRIANGLE " Proectho
City of Rolling Hills, California 78-2312-03

for: Mr, Lowell Wooden

Drawing No,

Convefsewa l’d D&V'S DIXOH Geotechnical Consultfan!s 12




[

Approved for publication

Nn8ss7H

FORM NO.

‘ i SUMMARY — BORING NI &
DATE GRILLED Moy 4,]977 . ) py

S =
THIS SUMMAERY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT THE 4\)‘?/‘— c::(o ('0‘9‘.. +¢¢\ 3 i
TIME OF DRILLING., SUBSURFACE CONDITIONSMAYDIFFERAT OTHER LOCATIQNS. S B, & o ’4\5‘,'5;‘“
DEPTH & o AND MAY CHANGE AT THIS {OCATION WITK THE PASS5AGE OF TIMME. THE DATA "“,‘06‘1, “‘L, B S0
IN Q\.ﬂ 0O + PRESENTED 1S5 A SIMPLIFIC.ATION COF ACTUAL CONDITIONS ENCOUNTERED, - & ‘\\S\) 01‘\9 ‘S‘Offl’p
FEET & P N\ ol DA N AL 5
9 & ELEVATION: AVe ‘5').‘96\ 4 ~ e X
dry firm dark SLOPEWASH .
| cL to- to‘. brown SILTY CLAY, l‘.oighly
slightty | stiff to organic
moist black
' hard light LANDSLIDE DEBRIS _
to brown CLAYEY SILTSTONE
very i sl, to med,
, hard weathered
: ' “intensely to
moderately
5! - . fractured 13 {2787
intermittent
zones of very
weathered
y rocks
_ indisfinéHy
12 bedded 14 20,1 {83
10

No ground water

Attitude:
3 encountered, N 42° E/ 270 W
Refusal at 13,0’ at 5'
. {End of Boring)
~1
20~

FLYING TRIANGLE Proract No.
City of Rolling Hills, California -~ - 78-2312-03
for: Mr, Lowell Wooden

Drawing No.

ConverseWardDavisDIXON  ceotechnicat consuitants 13




Approved fer pubhcation L.

ardn

oM NG,

SUMMARY
BORING NO. 7

OATE DRILLEC  [()-]2-78
| L EmmmmL s
— g N g TIME. THE DATA
N ?\,, 0C) ARESERTED 15 A SIMPLIFICATION OF ACTYUAL CONDITIONS ENCOUNTERED,
FEEOY e"‘b ‘;.‘s ELEVATION 699_5'
dry stiff brown | LANDSLIDE DEBRIS
] SILTY CLAY
trace fine sand,
some shale frag-
| slightly| stiff/ | vellow menrs
moist firm brown Cahfhe streaks
J . at 3
moist stiff/
54 icL very
1
i more rock and
siliceous shale
| fragments
A
brown
10— n .
2 very firm/ dark slide plane 22 0.56*
) moist stiff brown 1.02*
3 slightly | hard light BEDROCKS
3 moist brown abundant silice- | »g
i} yelfow ous shale and
siltstone, occas-
ional sandstone
7 very weathered
15  a—
white CLAYEY SILTSTONE
i yellow siliceous shale,
4 little sandstone . 34
(Fine) '
§ slightly weather-
ed, laminated
| g r |
e or. vel,
Indicates number and (Continued) *  Sample saturated &
range of bulk sample | | | sheared at 1, 8 2 ksf.
FLYING TRIANGLE | rowstio
City of Rolling Hills, California 78-2312-03

for: Mr. Lowell Wooden

BE!WI“Q No.

@ ConverseWardDavisDiXON  ceotechnicat consultants 14




by

Agpresed ter pubhcation

FORM NO, D3/77

BORING NO. 7 (Continued)

T SUMMARY

CATE DRILLED - — ) L)
]O ]2 71,8 i o..p "’f‘( O »
HI15 SuMMARY APPL.iES ONLY AT THE LOGCATION OF THIS BORING 4ND AT THE "“}/L o0 (‘9_,_ F, & 9
TiIMmE OF ORILLING., SUBSURFACE CONDITIONS MAY DIFFERAT OTHER LCCATIONS A QD oa & Fo) ’Q\"\/ ‘Sé\
SEPTH 2 AND MAY CHANGE 47 THIS LOCATION WITH THE PASSAGE OF TIMME, THE DATA *,Q, }‘70 e "‘L‘S\)\v
e &~ eo\‘ PRESENTED 15 A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOUNTERED, e ‘L@’\s\) < 6‘01{9
FEET oo ’Af NN 2y e
20 d e 2
5 slightly {hard/ [orange {BEDROCKS 20
] moist  {very yellow CLAYEY SILTSTONE
hard siliceous shale
occasional sand
1 stone, laminated
slightly weathereg
é 29
25
End of Boring ot 25'
§ No ground water
encountered,
. Aftitudes:
N 45° W/ 40° SW
N &5° W/ 35° SW
b 25'
) a
30—
4
FLYING TRIANGLE rolectNo
City of Rolling Hills, California 78-2312-03
for: Mr, Lowell Wooden
@ B—r?iwmg No
X7 0

ConverseWardDaviSDIXOn  ceotecnnicat consutgants
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Apprenea Tor pubheation ..

FORM NQ. 3737

SUMMARY T o
BORING NO.8 ‘

e

DaTe ORILLED 1(0-]2-78 N ;’¢ a 5
B T AN AN AN AN DN
DEIJ;TH o~ eo\’ PRESENTED 1§ A SIMPLIFICATION OF ACTUAL CONDITIONS ENCOQUNTERED. ‘“@j’@‘p ‘L‘ﬁ:@) (,::@’ ‘901’1:9
FEEOT (9‘3?' eﬂh ELEVATION. 728.5' ‘-).“O“ G\‘&i‘% '})J' N
P dry loose brown |SLOPEWASH
: molist firm/ SILTY CLAY .
. trace fine sand
stiff
shale fragments
) disturbed material
at 4' abundance
. of sandstone and
' shale and siltstond
i fragments
5— )
) slightly yellow 'LANDSLIDE DEBRIS 72
| CH | moist | brown/ CLAYEY SILT '
yellow agbundance of
white shale and sand-
- stone fragments
very disturbed
. zonhe
10—
] 0.98"
2 ' 9.0 3.81%
. 2.56*
mod, yellow CLAYEY SILTSTONE '
) hard orange/ SILTY CLAYSTONE
yellow . trace sand, (fine)
| 3 white moderately 18
' weathered in
joints, very
15 fractured
N 16
20 :
} (Continued) * Sample saturated & 1
sheared at 1,2, &3 ksf.
FLYING TRIANGLE = Proectio
City of Rolling Hills, California 78-2312-03
for: Mr. Lowell Wooden
Drawing No,

@ Conversewafd DaVlS DIXOI'\ Geotechnical Consul}anu 16




by

Approved for pubhcalion’ oL

1337707

EFGRM N,

DUMMMARY
BORING NO. 8 (Continued)

| eaTe orRiLLen ({(3~12-78 ° -
G
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AY THE Aff‘_ ® 0<O (0‘9,_ -f-‘p(ﬂ &
_ TIME OF ORILLING  SUBSURFACE CONDITIONS MAY OIFFERAY OTHER |LOCATIONS & P, LN ’A“‘,‘&@
OEPTH & AND MAY CAANGE AT THIS LOCATION WiTH THE PASSAGE OF TIr4E. THE DATA LIy + 70 G LA
e P PRESTNTED 1S A SIMPLIFICATION OF ACTUAL CONDITIONS EHCOUNTERED. e ‘1-@"\9) 12N o7, ®
. - Lty g
FEET v 4,4‘} % ,O‘S—i“’@ NS
20
slightly | mod, yellow {CLAYEY SILTSTONE
moist | hard orange
STLICEOUS STLTSTONE
very fr-El weo thered, v,thin-
hard
Refusal at 22', no .
. ground water encountered
25 :

J
+

—
ﬁ

5

Project No.

FLYING TRIANGLE
City of Rolling Hills, California - 78-2312-03
for: Mr, Lowe!l Wooden
Drawing No,
@ Converseward D&V'S DIXOH Geotechnical Consuitants 17




SUMMARY :

BORING NO.9

by

Approyved foe pubication

77

FORM NO. D3/

shecred at 1,2, &3

DATE DRILLED 10_13_78 . \ A,
THIS SUMMARY APPLIES ONLY AT THE LOCATSON OF THIS BORING AND AT THE %X‘ ::(o (:'ﬁh 1,,/9@@@&
D AT CHANGE AT Tes LOCATION WiiH THE PASSAcE on Fine Tat prr e N\ N s, s
pEPTH ?\,& <?"o" PRESEHTLD 1S A SIMPLIFICATION OF ACTULAL CONDITIONS £ WCOUNTERE O, ""0@3’@‘9 ‘Ld\,“',\ 0({‘1'\% "\'S'Qv;'p
FEE(; l ,"4“\ gLevamion 730! B 1045; B 4’&\
dry soft brown |FILL
| SILTY CLAY, with shale
CH Fragmen’rs anhd’
/CL siliceous shale
slightly { firm
. mofist
moist | firm/ |yellow }LANDSLIDZ DEBRIS
- stiff orange SILTY CLAY/CLAYEY
slightly SILT, slightly porous
| I moist/ abundance of 11 18.8] 98
moist siliceous shale,
shale, and dig-
1 tomaceous shale
fragments, trace
: CL/ fine sand
ML stiff yellow
4 brown
0.67%
10— 1,74
2 14 14,5 88 |2.82%
| very
stiff
&
slightly light CLAYEY SILTSTONE
| moist gray bedding slightly
weathered,
3 slide plane 58 1.7y 12
mod. gray “BEDROCKS"
B hard/ | vellow SHLTSTONE/SHALE
15 ML hard orange faminated slightly
4 weathered, very 31 18.5§ 87
- fractured
1t
s |
(Continued) ‘ * Sample saturated & !

FLYING TRIANGLE - Projec No.
City of Rolling Hills, California 78-2312-03
for: Mr. Lowell Wooden
@ mwang NG.
@ ConversewadeaVlSDlxon Geotechnical Consul}ants i8
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e foe publication

sTalIAY

Al

FORM NO. L3/

(" SUMMARY , B D
* BORING NO. ? (Continued)

DATE DRILLED ?0“]3_78
e, SR
FL:"E'T T‘LQV J“h@O € MP OH 0O CTUAL GROITIONS ERCOUNTER R
20 —a—? - '
] moist very orange SILTSTONE/SILICEQUS ’
SHALE, [aminated, sl,
weathered, very fractur-
1 ed
!
] i
254
| 6 mod., possible slide 56 21.5 89
hard plane, disturbed
material, silty:
) clay shale frag-
mernts
30~ 7 65 | 25.8| 89
BEDROCKS
§ very SILICEQUS SHALE, lam.:
hard 5|, weathered
y End of Boring at 31.5'
ne water encountered
. Attitude:
E-W/50° S
1 at 20"
|
} !
FLYING TRIANGLE = Proeoiio
City of Rolling Hills, Californig 78~2312-03

for: Mr. Lowell Wooden

B-r:'\wtng No.

@ Converseward DaVIS Dlxon Geotechnical Consul}nnl' 19
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Approswed tor pubhication .

FORM NO. 03777

SUMMARY |
BORING NO. 10

DATE DRILLED ]Ou]6_78
TH 1S SUMMARY APPELIES ONLY AT THE LOCASICON OF THIS BORING AND AT THE
TIME OF QRILL ING.  SUBSURFACE COND‘HTII’)HS MavY DIFFERAT DTHER LOCATION:
OEI':[H ‘?\}’fo q}o\’ ::?:“Ma:a;icohf:c: SAIL;:IIIFSIéﬂof;\O1NI %': \;lcI'-:J.:LHEC-::[?JSTAI?)ZSOENTCIC,;:IEN'TE:EED?AT
o N
FEEOT ot ecevation 581.0"
moist soft brown |FILL
] 1 ' SILTY CLAY
trace fine sand,
trace small shale
A CH fragments
] firm/ SLOPEWASH
stiff more shale frag-
G ~{
ments
i ML/
CL
10
slightly [stiff yellow [LANDSLIDE DEBRIS
i} moist orange CLAYEY SILT/SILTY
CLAY, porous, trace
sand (fine)
1 abundance of
shale fragments
1541 8.1
7 2
_;“ 9 hard white 7.2
.' >0 gray siliceous shale
i

indicates number and .
range of bulk sample

FLYING TRIANGLE

(Continued)

] Project No

City of Rolling Hills, California 78~2312-03
for: Mr. Lowell Wooden
BTaWIng No.
20

ConverseWardDavisDixon

Geotechnical Consuliants
H
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Appioved ior pubhication L.

L3/17

EORM NO.

SUMMARY

© BORING NO. 10 (Continued) .
b oate omicteo 10-13-78 N % o
THIS SUmMARY APPLITS ONLY AT THE LOCATION OF THIS BORING AND AT THE 4"?1, °°(o i ﬁ-?{\ @
TIME OF DORILLING, SUBSURFACE CONDITIONS MAYDIFFERAT OTHER LOCATIONS & ﬁ)}_," 6.—0 4)6\@/‘5\62‘\
DEPTH Qfg AND mMAY CHANGE AT THIS LOCATION WITH THE PASSAGE OF TIJAE. THE DATA 1“,\“1 Q, (\6\1’ k'
e o~ oo\’ PRESENTED 15 A SIMPLIFICATION OF ACTUAL CONDITIONS £ NCOUNTERED . 0‘&*}; &4\\“,\ < , \“ov,"ﬂ)
FEET A o, /Q‘&(,Q SETANPION
20 @ ) ELEVATION S
slightly | very yellow | LANDSLIDE DEBRIS
moist hard brown SILICEQUS SHALE

End of Boring ot 21"
W No water encountered

( Refusal at 21*)

2
N

|
!
i
i
i

Project No.

78-2312-03

CFLYING TRIANGLE
City of Rolling Hills, California
for: Mr, Lowell Wooden

Drawing No.

Geotechnical Consuliants 2]

@ ConverseWardDavisDixon




SUMMARY
"BORING NO. 11

. by

Approved for pubhication

FORM NGO, 3777

DATE ORILLED ]O_T6_78 o 4\,
THIS SUMMARY APPLIES ONLY AT THE LQCATION OF TAI5 BORING AND 2T THE ‘\ff‘_ "g\(o P .1..'9@ -
TiME DF ORILLING, SUBSURFACE CONDITIONS MAYDIFFERAT OTHER LOCAYIONS <« o, o o8, ‘Sv@
P & . AND MAY CHANGE AT THiS LOCATION WiTh THE PASSAGE OF TIME. THE DaTA ‘f‘,&\“," *‘Lo’ "0@1’ I
| “5n ‘rq\" O PRESERIED 1S A SIMPLIFICATION OF ACTUAL CONDITIONS ENCQUNTERED. NN 5 L“@/’\ \5‘01'1:
FEE{; r rf‘} eLevation 729.0' B Q*r(;"@ 2N
slightly [stiff brown |SLOPEWASH
molst SILTY CLAY, trace fine
1 i<t Firm/ sand, slightly
. porous shale
stiff ¢ ;
i CcL, ragments
CH
o] more shale and
siltstone fragment
very soft white LANDSLIDE DEBRIS ‘
moist yellow CLAY, (bentonitic?) 3.4
1! white disturbed, very ’ .
- weathered 0,84
12 8.1 1.77%
1.93*%
-1 - [} » »
moist | firm/ | light clayey siltstone
10 stiff yellow and shale, mod.
brown weathered, very
fractured
stiff yellow
_' orange
slightly white
moist ellow
15 4
yellow
4 3 orange 2.9
4 T19.0
iy
hard orange
20
! (Continued) *  Sample saturated &

sheared af 1,2, & 3 ksf.

Project No.

ConverseWardDavisDixon

FLYING TRIANGLE -
City of Rolling Hills, California 78-2312-03
for: Mr. Lowell Weooden
Orawing No
Geotechnical Consultants 22
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Approved for publication

FORM NO, 133777

SUMMARY

i .
N O BORING NO. 11 (Continued)
oave DRILLES | (3-]6~78 O T
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AND AT FHE ‘\f’,_ ‘oo (0",,' +,°<° 5
TiME OF DHILLING., SUBSURFACEL CONDITINNS MAYDIFFERAT OTHER LOCATIONS . 6] 4, & O ‘Q“\,‘ﬁa\
& AND MAY CHANGE AT THIS LOCATION WITH THE PASSAGE OF TIE, Tut DATA + @ (e ) e
DEIZTH ?\,‘L eo" PRESENTED 15 A S{MPLIFICATION OF ACTUAL CONDITIONS £ NCOUNTERED. ‘“@1’6, ‘Lé\/@A o \!‘0'?1’9
FEET oW NS N e
@ g
20 '
‘[ stightly { very orange |LANDSLIDE DEBRIS, (BLOCK)
i moist hard SILICEQUS SHALE &
. LIMESTONE
hard white
. gray
5 29
, Refusal at 24
25— No ground water
encountered,
4
]
4
1
—4
. A
.
- 1
i ‘a
! +
- .
i

CFLYING TRIANGLE - Poeade
City of Rolling Hills, California 78-2312-03
for: Mr, Lowell Wooden

D—rawm_q NO,

@ ConverseWardDavisDIXon  cectecnnical consuiianie 23
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Aporoved tor publication

FORM NGO 3277

. .SUMMARY

(

' NO. 12
oate DRiILLED [()-14~-78 BORING o . -
THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THtS BORING AND AT THE ‘“f/‘,_ ;;\(O (OJ_ 4.'9‘:\ &
o Ay CHANGE A1 T LOCRTIan W T aasaACE oF Tie Tut pit A0 N\ % \ a0 N
DE{ZTH ?\,‘J o) FRESENTED 15 A SUMPLIFICATION GF ACTUAL CONDITIONS ENCGUNTERED, /ﬁ\;,'t(. ‘L€’\g\) 0¢,1»® 'E\o’fglz»sa
FEET R ' BORNGCY NN S
o e 4 grevation 756.0 Lk S »
slightly | firm brown [FILL A
| moist SILTY CLAY, with trace
of fine sand,
some rock
:
moist | firm/ SLOPEWASH
] stiff SILTY CLAY, with ab~-
undance of
CL/ small shale frag-
> CH ments and some
1 gypsum streaks 3.6
stiff
1 slightly | mod. | yellow | LANDSLIDE DEBRIS
5 moist | hard brown very weathered | 0
1071 to basalt ‘
hard
ML
4 3 orange 9.0
brown
15
4 AL moist yellow SILTY CLAY, probable | ¢
] éL white stide plane
very BEDROCK
) hard CHERTY SHALE, SiL-
ICEQUS SHALE, &
- SILTSTONE .
y !
20

Refusal at 20", no groundwater encountered

Project No.

FLYING TRIANGLE
City of Rolling Hills, California 78-2312-03
for: Mr, Lowell Wooden
Drawing No.
24

@ ConverseWardDavisDIXOn  ceotechnical consuipants



Falos Verdes Properties

Preoject No. 78-2312-03

Trench
No.

Approx.Depth
in Feet
From To

p - Sheet No. 1

LOG OF EXPLORATORY TRENCHES

Soil/Bedrock Description

1

[

0.0 - 10.0

0.0 -~ 10.0

8.0 - 10.0

SLOPEWASH - SILTY CLAY and CLAYEY SILT; medium brown, slightly
moist, firm to stiff, slightly porous to porous, with angular
rock fragments to 3 inches, probably landslide debris.

SLOPEWASH - SILTY CLAY; medium brown, moist, firm, slightly
porous to porous, with angular rock fragments to 2 inches,
from 4.5 feet to'5.5 feet angular to sub-angular rock frag-
ments to 14 inches of siliceous shale, cherty shale, limestone
and andesite tuff.

BEDROCK - BASALT; dark gray, very weathered, moderately fractured,

hard to very hard, dry.

LANDSLIDE DEBRIS - SHALE and SILTSTONE; very weathered, dry, soft
to moderately hard, contorted bedding below 6 feet, laminated to
very thinly bedded.

LANDSLIDE DEBRIS - SILTSTONE and SHALE; disoriénted rock frag-
ments, very weathered, dry, soft to hard, slightly porous to
porous.

LANDSLIDE DEBRIS - SILTSTONE and SHALE; disoriented rock frag-
mentg, very weathered, dry, soft to hard, slightly porous to
porous, :

SLOPEWASH - SILTY CLAY; dark gray = brown, slightly porous,
slightly moist, firm to stiff, with angular rock fragments to
4 inches.

LANDSLIDE DEBRIS - SHALE and.SILTSTONE: intensely weathered,
dry to slightly moist, soft to moderately hard, intensgely
fractured with discoriented rock fragments to 12 inches.

SLOPEWASH - SILTY CLAY; dark gray-brown; slightly porous,
slightly moist, firm to stiff, with angular rock fragments
to 4 inches,

LANDSLIDE DEBRIS - SHALE and SILTSTONE; intensely weathered,
dry to slightly moist, soft to moderately hard, intensely
fractured with black cherty shale fragments to & inches.

y-
!

Converse Davis Dixon Associates, Inc.



Palos Verdes Properties - - Sheet No. 2
Project No. 78-2312-0Q3

Approx.Depth

LOG OF EXPLORATORY TRENCHES®

Trench in Feet
No From To Soil/Bedrock Description
8 0.0 - 3.0 SLOPEWASH — SILTY CLAY and CLAYEY SILT; medium brown, porous, firm,
dry.

3.0 - 5.0 LANDSLIDE DEBRIS - SILTSTONE and SHALE; disoriented, frock frag-
ments, very weathered, dry soft to hard, slightly porous to porous.

3 0.0 - 2.5 SLOPEWASH -~ CLAYEY SILT; medium brown, dry, porous, firm, with
angular and sub-angular rock fragments to 8 inches.

2.5 - 5.5 LANDSLIDE DEBRIS - SILTSTONE and SHALE; clayey siltstone and
siliceous shale, light gray-brown, and black cherty shale,
moderately hard to very hard, disoriented fragments throughout.

10 0.0 - 8.0 TOPSOIL/SLOPEWASH - SANDY and CLAYEY SILT: medium brown, soft to
firm, very porous in upper four feet, porous to 8 feet, slightly
moist, alkali stains below 6 feet, rock fragments to 2 inches
throughout.

11 0.0 = 1.5 TOPSQIL/SLOPEWASH - SANDY SILT; medium brown, fixm, dry, porous
rock fragments to 2 inches,.

1.5 - 3.0 BEDROCKS - BASALT; red-brown, moderately hard, intensely weathered,
intensely fractured. i

3.0 - 6.0 BEDROCKS - BASALT; dark brown, moderately hard to hard, very
weathered, very fractured.

12 0.0 ~ 4.0 LANDSLIDE DEBRIS - SILTSTONE and SHALE; disoriented rock frag-
ments and slabs to 18 inches, below road cut in landslide.

4.0 - 5.0 BEDROCKS? - BASALT; very weathered, dark gray-brown, very
fractured, probably i1s not in-place rock.

13 0.0 - 4.5 TOPSOIL/SLOPEWASH — CLAYEY and SANDY SILT; médium brown, firmm
to stiff, porous, rock fragments to 3 inches throughout.

4.5 - 5.5 BEDROCKS - SILICEQUS SHALE; gray to medium brown, very hard,
very to moderately fractured, slightly weathered to moderately

) weathered.

14 "0 o - 1.0 TOPSOIL/SLOPEWASH - SANDY SILT; dry, medium gray, porous, soft
to firm, rock to 6 inches.

1.0 - 4.0 BEDF-{OCKS - STLICEOUS SHALE, SILTSTONE (Slightly DIATOMACEOUS)

and THIN TUFF BEDS; brown to light gray, very thinly beddeqd,
very fractured, slightly weathered.

Converse Davis Divan Assariatsa In~



Palos Verdes Properties p Sheet No. 3
Project No. 78-2312-03

Trench

No.

15

17

18

19

20

21

22

Approx.Depth

o

LOG OF EXPLORATORY TRENCHES

Soil/Bedrock Description

in Feet
From To
0.0 - 0.5
0.% - 6.5
0.0 - 4.0
0.0 - 1.5
1.5 - 5.5
0.c - 7.5
.0 - 7.0
.0 - 2.5
2.5 - 6.5
0.0 - 2.0
2.0 - 7.0
0.0 - 8.0

TOPSOIL/SLOPEWASH - SANDY SILT; dry, medium gray, porous, soft
to firm, rock to 6 inches. ’

REDROCKS - SILICEOUS SHALE and SILTSTONE and DIATOMACEQOUS SHALE;
moderately weathered, very fractured, laminated to thinly bedded.

BEDROCKS - SILICEQUS SHALE and DIATOMACEQUS SHALE and SILTSTONE;
white-gray to red-brown, laminated to very thinly bedded, very
fractured to moderately fractured, slightly weathered.

TOPSOIL/SLOPEWASH ~ SANDY and CLAYEY SILT; light to medium gray-
brown, dry, porous, soft to firm, rock fragments to 10 inches.

BEDROCKS - SILICEQUS SHALE and CLAYEY (BENTONITIC) SILTSTONE;

red-brown to gray to gray-green, very fractured to intensely
fractured, moderately hard and moderately weathered to very
hard and slightly weathered, very thinly bedded to thinly bedded.

TOPSQIL/SLOPEWASH ~ CLAYEY SILT and SILTY CLAY; medium to’dark
brown, moist, soft to firm, some sand, porous to slightly
porous, rock fragments throughout to 4 inches.

TOPSOIL/SLOPEWASH ~ SANDY and SLIGHTLY CLAYEY SILT; dark brown,
slightly moist, very porous, soft to stiff, rock fragments to

2 inches throughout; appears to be large percentage of larger
rock - disoriented landslide debris at bottom of trench (color
change to light brown}.

TOPSQIL/SLOPEWASH ~ CLAYEY SILT; dark brown, moist to slightly
moist, porous, firm, small to large rock fragments throughout.

TERRACE DEPOSITS - Nonmarine, angular to subangular disoriented
rock, typically % inch to 8 inches, moderately hard to stiff/dense,
only slightly porous throughout, no bedrocks in-place.

TOPSOIL/SLOPEWASH - CLAYEY SILT; dark brown, moist to slightly
moist, porous, firm, small to large rock fragments to 5 inches.

BEDROCKS =~ SILICEQOUS SHALE, CLAYEY SILTSTONE and DIATOMACEOUS
SHALE; light gray to red-brown to gray-brown, laminated to very
thinly bedded, moderately weathered, very fractured to intensely
fractured, moderately hard to hard. ’

TOPSOIL/SLOPEWASH - SILTY CLAY and CLAYEY SILT, some SAND;
medium to dark gray-brown, moist, porous to slightly porous,
firm to stiff, rock fragments % inch to 6 inches (apparently
very weathered bedrocks at bottom). -

b

Converse Davis Dixon Associates, Inc,



APPENDIX B

October 2010 Survey Report
Monitoring and Control Survey

Rancho Palos Verdes Portuguese Bend Landslide
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N j FULL DATA DOSTING as of Sept.2007
o - Dpoument Date: 12/08/10
- PORTUGURSE POINT LANDSLIDE HONITORING
B TARE3 [2007) COCRDINATRS aod NAVDBB ELEVATICNS of BEGINNING, 2007 & POST 2007 MONITORING POINF POSITIONS
[ Hotes: I . - ] ) — B
4 Indicates stable pointa, not moving - - e
| * Tndicates no movemmt detected | - T B
| {1~ 2005 and prior surveys weed 5 nearby monwnent 511-29W 1.48', the oviginal position is adjusted here to be
ralative to tha 1" IP uged presenkly, xesulting in corraect Overall Hovemente, see Reponts [ |
Origipal Pogitions Sept. 24, 2007 Positions Qvexall Movemanke {US Feakt) :
3 EFC Zone b (Fr) | HAYDES | HADS] BPC Zone 5 (Ft) [MAVDOE Original Fogibien to Sepk. 23, 2007
Point Date [Worth (TE) | Rast (Pt Elev(EE]] North {LE) ] T (EC) Elav(it) Norih | East | Holght [Axim.”] Dirst. [Hots
ABG1 127171994 1720427.58| GA45709.61] 178.69] 1729427.55| 6445709, 64| 170.62[ ~0.03| 0.03] 0.60] - ol &
ABDZ 11/30/1994| 1726946, 97| G44796B.65] 116.45] 1726946.98[ 6447960.69] 116.48] U0.0%| 0.04| 0.03 21 0.04] W
FYE] 1715 172%338.34| 6447818.A2; 139.60] 1727338_45| BA47818.81| 135.59| 0.04] -0.01[ -0.01] 351] ©6.04] 4
ABO4 11/36/199%| 1728391.00] G447123.34] 67.57] 1720300.55| 6447122.03] 67.31] -1.44] ~1.38| -0.26| 223| 1.98
ABOE 371471555 1728075, 72| €ad7645,17] 80.%0 -
Dnos 4/27/1995| 1729059.73| 6446976.26] 165,28] 1720058.50| 6446975,91] 164.91f -1.18] -0.35; -0,37| 197| 1.21
ABO7 11730/1998| 1726982.79| 6447358 41| 159.02| 173R501.51] 6447367.78| 159.40] -1.28| -0.67| -0.52| 208] 1.44
Aniz 11/307i984| 1720416 45| $448271_64| 283.43| 1729415,67| 6446271.30| 283.19] -0,62| ~0,35| -0.24] 203[ 0.89
mB13 11/3071994| 1725926, 90; GA48236.04] 365.03) 1720928 ,25| 6448235 _00| 864.5a] -0.65| -0.13| -0.49] 1i92| D.68
ABLS 11/30/1994] 17306312_09| 65448099.38| 357.28] 1730311.64) 6440009.31] 396.90] -0.45| -0.07] -0.38| 189 0.45
AEB16 11/30/1594) 1730350.8%] 6447532.12] 376.63| 3730358:70| 6447535.17| 376.44| ~0.19| 0.04] -0.18] 168| 0.19
ABI7 1173071594 1731421 ,14| 6446727.77; 443.05) 1731421.12| GA46727.77) 442.00] ~-0.02] 0,00( -0.28| 167] 0.02] ¥
AR1S 12/1/71994] 1731602.61| 6448187 49| 457.19] 17J1602,37| 6440187 Ka| 456.93] -0.26f 0.08] -0.26] 162| 0.27
ABR2D 3/16/1995| 1729360 .63| 6449686_27| 396.43] 1729360.00] 6449686.03] 396,23 -0.62| -0.23f -0,.20 201 O.67
anza 3/1371997] 17269930_35] 6447755, 96] 335.02| 1729829.83 | 64477155.82| 335.94| -0.52] -0.14] -0.18] 196) 0.54
ABS0 1/16/1998] 1778005, 00 644B2408.18| 1ei.98] 172B084.71| 64406247 _54| 182.08| -0.29] ~-0.65{ 0,08] 246] 0.71
ABE1 3/2272002] 1720617,01] 6447306, 54| 305.42| 1729616.73| 6447306.52| 305.25] -D.28| -0.02| -0.17| 184] 0.26|
ABS2 3/22/2002] 1730016,10] 6448624.44( 368.61) 1790015.79] 6446624.36) 368.35] ~0.3F| <0.08] -0.22] 195| 0.32
ABS3 | 3/2272002| 1730831, 11[ 6445713.37] 353,13 1730430.77| 6449712.33| 352,580 -0.34| -0.08f -0.23| 1§7] ©.34
AB5d 9/7472007 [ 1751111 541 6447047.87] 407 31| 1731111 54| 6447047.87| 407.31 ~
BESS 9/24/2007] 1731174.77] 6447753.57] 405.9a) 1731174.77| €447153.57] 405.38 B
ABSG | 9/24/2007| 1732214.31| 6448545.46] 571.65| 1732214 31) 6448545, 461 571.65 T
ARGT 9/2472007] 1731926.91| G449759.36| 564.93] 1731936.91[ 6445759 36| 564.93
AB5H 9/24/Z007[ 1731118,02] 5445074.93] 405.67] 1731119.02| 6449074.93| 405,67
| Ap59 9/24/2007] 1730850.87] 6450212.56| 434.37] 1730850.87| 6450212.56| 43437
ARS0 9/24/2007} 17260B9.70} 6447997.57) 170.45| 1720080.70| 64A47987.57) 179.45 T
AREL 972472007 1727424, 50| 6447950.26] 140.47| 1727424 50| 6447990.26| 140.47 T
BB25 11/471996] 1727200.54] £6489532.79 3L81f 1727200.28| 6445933713 4.12] -0.z9] —b.01] o0.31] ie2| 0.25] T {
BB52 §724/2007| 1726596.36| 64513948.38 3.83] 17269%6_36] 6451384.38 363 N
BRS3 9/28/2007] 1726831.1.6] 6451640 89| 13.81| 1726531.16| 6451840.89| 13.81 R T
| CROT 1175071994 1731626,78] 6a51203,10| 643.98] 1731628.37] 5451203.29] 642.46fF ~0.41| 0.10] -0.a0| 166| 0.49
CHED 1716/1958] 1733013.55, 6454037.36| 873.04] 1733013.62| 6451037.30| 872,66/ 0.067| 0.00] -q0.38 358] 0.07
CREL 1/1671998] 1733061.00] 6452361.82| 976.75} 1743062,03] 6452361.86] 976.25] 0.13| 0.04| -0.50 17 0.14
CR52 1/1671998} 1732067.54) 6450249.34; 780.01] 1732667 .58( 645023%5.32] 779.63] 0.03| -0.02| -0.38| 333 0.04] %
FT36 B/54/2007] 1725655.611 GA52760.21| 489.06) 1720655.61| 6452760,21] 489.06
F107 5/24/2007| 1729253.24| 6454104,75| 509.01) 1729253,24] §454104.75] 589,01] O T
¥iog 5/24/2007| 1729388 .68 6453360.51 658.44f 1729368 68| 6453350.51] 650.44 R N N
Xc01 11/730/1994| 1736476.78| 6452458 23| 212,884 1706476.36] 6852457.51] 312.42| -D.42] -0.32| —0.46| 217 0.52 ]
KCO2 3/14/1995] 1727002.65| 6452118.99{ 13.84] 1727002, 74| 6852118.89| 13.74] -0.15| -0.11] -0.10; =2ig| 0.is
'KC04 { | 3/14/1955| 17897559.56) GAL2667.24| 228.84| 1727559.46| 6852667.09; 238.51] -0.10; -0.15f -0.33|  236| 0.18
K205 11/730/1954| 1727082.00| 64531179.09| 227.88] 1727082.01[ 6453176.94| 227.53}  ©.01| «0.15| «0.33] 273] @.18|
KCo6 11730719%94] 1727784.91] 6459398, 67| d00.35) 1727784 ,04] 6453386.40] 299.97] 0.03: -0.26] -D.d8| =276 0-26, |
KCO07 i1/3071994] 1727759_19| 6453683.92| 313,683 17277159.97| 6453683.85| 313.51] 0,18\ ~-0.07| -0.392| 340: 0.19]
RC13 9/2472607] 1726581.16] 6453069, 63| 191.20] 1726501.16| 645306963 |
KC13 $/2472007| 1726742.44] 6453006.05| 255.94] 1726742.44] 645160605 i i 1
Reif 5/24/2007| 1727550 .45| 6453121, 10| 287.1D} 1727590 45| 6453121.10 N B
K1k 9/24/2007| 1727602.95] 6354058,23] 336.50{ 1727602.25| 64b4098.23] 326,90f 1 i
PRO4 11/30/1994] 1727675_94| 644B851.74| 170.521 1727667 .25 6t40649.17 ~Z.57) ~3.08) 196 9.06
PBOG | 5/15/1955! 1707968.45| 6449761.684] 1B3.06) 172798112 6449758.01) 170,25| —27.93| —3.03] “4 g1{ is4| 27.50
3/14/1955| 1728175.93] 6450219, 76| 200.21] 1728141 60, 6450213.44] 198.02) -34.32} —6.92| -3.13[ 150| 34.90
12/1/3984] 1738237.51| 6450469.80| 153.68] 1728204.81] 6450463, 98 0.4 196] 33,21
11/30/1994| 1728288 58| 6450851 02| 192,82] 1720252,20] 6450849.11 183 a6.43;
11/30/1994] 1728330.45| 5451604 .57 193.29f 172826B.52] 64515687.63 R R SEEC
3/14/1995] 1726085,.97| €452164.34] 210.54| 1720050.44| 6452351.18| 207.21] -35.53| -13,16] -3.33] 200| 37.89
3/16/1995| 173044688 £4K0711_00| 367 58] 1730431 80| 6450719 76| 363.24| “15.08] 8.77] -4 34} 150| 37.4d] 7
3/14/1085] 1728812,77| 6451135, 67| 243.54f 1728753.50] 6451126.52
371471955 1720298 .22| 6451272.05] 280 .02f 1729249_90) 645117792
127/171954| 172970231} 6451005.65] 320.99) 1720671.12| 6451906.48
3/14/1995] 1729562, 65| 6452249.567 285.34] 1729539.22] £452252,23
3/14/1955] 172933934 6451836.06| 284.47] 1729256791 6451842, 02
3/16/1005| 1728880 .95 | 8452120.49| 185.93] 1726B45.86) 6452097,03
127871997 1729352 _T7| 6450753.62) 297.75] 1729224 .25| 6450754 .60
12/4/9597 1729894 . 90| 6450448. 65| 358.62] 1720651.38| 6450448.62
1/72171998] 3798812 .28] G450804.04| 246.33] 172878251 87
"6/26/2001| 1727766.36} 6448661 67| 163.39) 1727761.30 a2y
8/3473007| 1728476 64| 6449717.66| 287.35] 1728476 64
972473007 1727734 04| 645148 11| 126 06 1727734 04
"11/18/3004| 1727466, 29 6450946.95; 72.76 N B
1073572010 1728454, 67| 64A9707.82] 287.75 ) o
TRfE371997| 1597681 11| 6460133.78| '67.15| 192753446 6¢50140.57
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Dommeant Date; 12/08/10
1=

Page 2/4
o

Hotes:

T

¥ Indicates otable pointe, Aot moving

|

SN I — S E——

* Indicates no movemant detected

adjusted hore to be relative to monitored positicn

tged p

2 A Hit by mower sometime betwsen 09/0% and 12/08 wibth an estimsted d_isplacameni: S14F ¢ .29

______ |

, the original positicn i

vasently, resulbing in colrect Ovarall Woveawentn, Bee HpEt

Dac. 10, 2008 Posikions Overall Movements (US Feel) Poariodic (14.5 months) Movamants {US ¥eet)
TAGH] BPC Aone 5 (FL) | HAVDBS Original Position te Dee.” 10, 2008 Bapk, 24, 2007 Position bo Dea, 10, 2008
Point|Horth (Tt} | East (£F) Elev{fL)} North | Bast | Beight [Axim. | Dist. (NOLe] Worth | EASt |HoighC)Arimulh |DiGtance| DORECKoL|HoLO
AHGL | 1725427.54] 6445709.63) 176.59] =06.05] ©.02] -o.03[ _isi| 0.05] # | -0.01] ~6.03] -0.063 231 0.0z  0.017] + |
AB(Z | 17256846.99] 6A47968.68) 116.46} 0.02| 0. 03 001 61] 0.03] ¥ | 0.00) ~0.01] ~0,02 297 0.01]  o0.016) #
anos | 1727336.24 18,81 135 58] 9.04 0,01} -0.02 34a] o0.04| F | 0.00] &.00| ~0.0% 270 000 0.015] ¥
AB04 | 1726390.43 6447121.52( 67.87| -1.56] -1.43] —0.30] 222{ 5.1z “0, 33| ~0.13] -0.04 232 0.18| _ 0.01%
KBS | 1748074.86| §447644.04( 80.59] -0.86( -1.13 -0.31| 233| t.42| 3 "" z
805 | 1729068.45| 6446975.96| 164.65] —1.24] -0.38] -0.43| i57] .30 -6.09] -0.03| -0.08 198 o G5] o.019
ae0n7 | 1725961 .40} 5447357.70| 150 34] -i.38] -0.71] -0.58|  407] 1.56 ~0.11| -0,04] ~6.06 2027 0.12] 0.021
RB1Z | 1729815,57| 6440271.26| 263.19f -0.82( -0.38| -0.24] 203! 0.99 .00 199| 0.11]  ©.01B
"aB13 | i735025.19] £448235.85] 264.54] -0.73| -0.15{ -D.49 192] 074 0. 00 1si]  0.08 0.019
ABl5 | 1730911,.56| 6449099,30] 396.88] -0.53| -D.0B] -0.40| 185| 0.53] -0.02 igs[ 0.08] o0.p24 ]
ABLE | 1730358, 65| 6447532 .17| 376,46 -0.24| 0.050 ~0.16] 168 0.%4] 0.02 170] " ©.05f 0.624
RRIT | 1731421.13| 6446727,77| 442.78] ~8.02] ©0.00f -0.26] i71| 0.02 -0, 61 194 0.0 0,020 ¢
16 | 1753160%.31| 644p187.61| 456.9i] -0.52] ©0.i1] -0.28| 160] 0.34 ~0.02 158 6.07[  ©0.023
ABZ0 | 1729359.64] 6440685.95| 596,23 -0.79| -0.2¢| -0.20] 158} 0.83 000 185 6,17) 6012
P24 [ 1739829_78] 6447759.77| 335.76| ~0.61] -0.19] -0.16f 57| 0.63 0.02 205 0.i0|  0.022
xm50 | §928084 66| €4dp7d7. 47] 781, 98] -o.3a] -b.71] 6.00| " 245| .79 -0.05 235 0.08] 0 6L |
ABEI | 1729516, 65| 6447406.51| 305 26 -0.38[ -0.03] ~0.16] 185| o0 36 p.61 180 0.05| 0,018
%b53 | 1730015.70] 6440624,53| 569,98 ~0.40| -B.32| -0.23] _156| 0.43 =001 200 6-16] 6428
AB53 | 1730430_62| 6449712_30| 352.90f -b.49, —0.07| -0.Za|  i88| 0.50 -0._03] " .60 ige!  0.15( h.028
AB54 | 1731111.53| 6447047.57| 407.30] -o0,01| ©6.00{ -0.01| T65] 0.01 .po} —0.01 is5 6.01;  6.028| *
RBSE | 17913178, 72| 6447753.58 405.39] -p.03f 0.01] 0.01| 166 0.05 0,01 0.
ABBE | 1752514.21| 6A48545.45] 571.64] -0.10| 0.03] -0.61] s} 0.1% ~5.01 o
AB57 | 1731526.78 EA45755.40| 564,901 -6.13] 0.03] -n.0at 166 0.i3 ~8.03 [
AB5E | 1731117.90| $449074.93| A05.65| -0.12] 0.00| -0.02 18| 0.1 Zoluz
AB59 | 1730850.70f 6450212.53] 434.35] -0.17| -0.02| -0.02| 188] 0.17| —0,02
RBG0 | 1729089.63| 6A479A7,54] 1715,39] -0.08| -0.063( -0.06] 200 008 -0.48
AB61 | 1727428 43) 6447550.27[ 140.a3] -0.0a] O.01| -0.d| 1id] 001 -0.04
BB2E | 1727200,25] 6449932.58]  4.a5] -0.29] -0.1¢|  ©.34] 28 o,aﬂ 0.03
BRE2 | 1726996.24| 6451384.35] 3.83] -0.12| -0.03] 0.66( 194] 0.13 0.06
BBESZ [Peatroyed |1 | {17 TC
CrO7 | 1731629.%4| 6651203.32| #32.36
CREO |- 1733013.62] 6451037,38] 872,71
| a1 | 1733062 02| 6452361-.86| 976.24
ER5Z | 1732867 58| 6450239.31] 779,64
FT06 | 172985%5.82] 6652760.17( 488,579]
PIO7 | 1729283.01| 6454104.355] 566.50) i
PIOE | 1729388.67] 6453350.53| 658.47
RCOL | 1728476.25| 6452457_85] 312,38
KGOZ | 1727002 67) 6452118.88] 13.72
KCO4 | 1727550 42] 6452667.06] 238.47
'KCDE | 1727083, 98] 6453176.94| 227.52
KCO6 | 1727784, 92| 6453396.36] 295.83] o
K07 | 1727159.38] 64536A3.87] 313_50
RC13 | 1726581.12] 6453060, 62| 191.25
Roid | 172%742.44] 6453606.04] 259,951
®C15 § 1727590.41| 6453121.06) 287.13
KC16 | 1727602, 24| 6454098,24] 32692
PBGd | 1727666.83| 644884%.07] 167.37
FEDG | 1727935.65] 6445766.62| 177,96
vB07 | 1728135 83| 6450213.09
PROB | 1720203.201 645046368
¥BOS | 1728250 .32| §450044.98
PHiZ | 1728265.36] 6451586.81
¥B13 | 1728048 .48] 645215038} |
¥R18 | 173G431.47] 645073i9.84
P20 | 1728750.65| 6451126.065]
PRZ1 | 17125247.73] 6451170_08
®RZ5 | 1729670.88| 6451566.42
TB26 | 1729539.03] 645225%.21] 282 94!
PBZ7 | 1729254.41] 6451442, 14| 272,30
(579 | 1728847.75| 5452086.03] 172.60
(2053 7| 1728223 88| 6450754.60] 291.44
PR54 | 1729651 .20 L 387,73
“¥R55 | 1726789.51 J! 3a0_62
6448650 .28] 160.34]

I"§a49717 53|

267,22
121,78

6451485, 79)

63.00

S R
~4.157 112! 51.16;




FULL DATA POSTING an of Hov. 2008 . Page 3/4
) Dociment Date: 12/06/10 oo N
Hoboo @ . ) 1 -
T ¥ Indicates stable peints, pot moving
""" .| * Indicatas mo movemant detected T " TIT T TI T T) TOTC T L _
e [ II N - i
Novw. 18, 2099 Positions Overall ¥ovenments {US Feot) Pariodic (11.3 months} Hovementsa (U2 Feat)
TADYT BEC Zone 5 (FE) | NAVDS Original Po@itian Fo Hov, 18, 2009 Dac. 10, 2008 Position Lo Hov. 18, 2000
Poink] Worth (£t) | Bast (ft) Elav(ft) North | Fast | Helght [Bxin.°| piat. [tota] Hoxth| East |Height[Axiw. "[Diat, [ 35%Brxor[Hotel
1729427 .54| 6645709.62[175.540] -0.04| 0.01] -0.08] 167| 0.04 @.00f ~0.01| -0.05 304 0.01 o.020[ ¥
1726946.97( 64479608.68|116.480] 0.00] 0.03] 0.01 85| 0.03| * | -0.02| 0.00] 0.00 171 0.0z 0,020 #
1727338.36| 64470918.82/135.570] 0.04] 0.00] -0.03 4] 0.04 Z0.0L] 0.0if -0.01 117] 0.01 0.0171 ¥
1728360, 36] 6447121 .86| 67.950f -1.63] -1.4m] -0.32] 232|220 —G.07| -0.05] ~6,098 217] 0.08 0.019
1728074 78| G447643.961 80,570 -0.9al -1.21l —06.33] =232} 1,53 Zo.08| —0.08| —0.02 2261 0,11 0.018
1725058.43] 6446975.87|164.046] -1.31} -0_35] -0.44 157} 1.36 —0.06] ~0.01]| -0.01| -181f 0.06 0.019
1728961 .35| G447357.67]159.330] ~1.44] -D.i4] -0.59| 207| 1.62 -6.05| -0.03] 5,01 367| 0.06 0.022
1729415.50] 6a48271.24[983.190] ~0.098] -0.41| -0.24] 203] 1.07 ~0.07| ~0.03| #.00 Z02] 0.07 6,619
17Z9978.13] 6448235.57|364.540] -0,.77] ~0.16| -0.49] 192 ©.78 6.04] ~0.02] 0.00 201| ©.04 . 020
1730311,51| 6448099_30|396.880] ~0.57| -0.08] -0.40| 188} ©0.38 ~0.05[ o.00f 0.00 i88]{ 0.05 0.026
1730358 .64] 6447532,17/376.450] -0.25| 0.04] ~0.%7] 170f 0.25 ~0.01] -0.01[ ~0.01 203] .02 0,021 *
1731421.13| 6446727.77]4d2.B00] -0.03; §.00f -0D.25| 173] 0.03| * | $.00| 0.00| 0.0 iB0| 6.00 0.0135] 1@
1731602,26| 644B1B7.601456.870] -0.36[ ©.11| -0.32 163 0.98 ~0.04| ~0.01| —0.64 1850 0,04 §.025
1729359 _78] 6449685.07]396.230] -0.85] -0.30] -0.20f 199| @.90 ~0.06| ~0.02| 0.00 200| 0.06 0.013
1729829, 68| 6447755, 75]335.760] -0.67| -0.21| -0.18| 187] 0.70 Z4.06| ~0.62] 0.00 198] 0.07 0.024
1720084, 64| 6448247.44[182.000| -0.36| -0,74] 0.02] 244] 0.83 Z0.02( -0.03| 0.0z Z38] ©.04 6.024
1729616, 60| GA47306.48[305.260] -0.41| <0.06] -0.17| 188] 0.41 ~0.04] -0.02| ~6.91 206| 0.05 0.020
1730015, 45| 6449624.22|368.350] -0.45] -0.12| -p.26] 185! 0.47 -b.05| 0.00; —0_83 i8] 0 o5 0,031
1730430 .55 $449712.28|362.a90| -0.55] -0.08| -0.24f 189| 0.56 ~0.06| ~0.02{ ~0.01 1%a8] 0.06 0_026
1931111.92] 6447047.87[407.360] -0.03] 0.00 D.05 178| o.03] * | -6.02] 0.00| 0.08 187 0.02 0.029 *
1731174. 68| 6447753.561405.390] -0.09 o©.02] 0.01] 169 0.09 G.o4| 0.01] 0.00 171 0.04 0.007
1732214.16| 6448546.51[571.690] -0.15] 0.05] 0.04 162| 0.16 ~0.65| 0.02| 0.05 164 0.05 0,024
1731926, 73} 6449759.41|564.860f -0.28] o0.04] -0.07 166] ©0.18 ~p.05| 0.0i] -0,04 67| 6.08 4,022
751117 65| 6445074.54;405. 640 —0.17] 0.03| -9.03] a78] .17 —0.05| 0.01f ~0.01 160 0.035 0.022
1750850, 64| €850212. 52| 474.340] -0.23 -0.09] -0.03 i8] 0.23 Z0.06f ~0.0L] <0.0L 190{ .06 0.022
1939085 .56| 6a47987.53]176.300] -0.12| -0.04| -0.0&) 199{ 0.13 ~0.04] -0.01] 0.00 196] 0.05 G.019
1927424 49| 6447900.27/140. 420 -0.01] o.0i| -0.05] izef 0.02f * 0.00] 0.0l —p.p1 156! 0.01 0.004] #
1727200.19| 644993267 a.210] -0.35, -0.16f 0.40) 204] 0.39 ~0.66| 0.00] 0.06 183 0.06 0.024
17265996 16) 6451384.34) 3.860] ~-6.18 ~0_ odl 0 03 193{ §.1% —0.06| ~0.01! ¢.03 1911 o.0% u.ms;:
1731628, 16 6451203.34|632.390] ~D.60] 0.15] -6.89] 166 “0.06] 0.02] 0.03 161l 0.07 "w.o0zaf
1733013, 6% 6451087.35:8712.690| 0.06| 0.01] -0.35 ig -0.01| 0.006] ~p.02 152| 0.02 0.o22] *
1733062.01| 6452261.87|976.230 0.11| 0,08 -9.53 76 -9.01} 0.61] -0.02 143| ©.02 G.024] *
1732857 .56| 6450239, 31|779.730| 0.02; -0.03| -0.28] 3661 9. * 17-0.01] ©.00] 0.09 178} 0,01 Ba3g| *
1729855, 34] £452760.16/488.920] -0.27] -0.05| -0.314] 191[ 1 -p.08[ —-0.01f ~0.95 189; 0.08|  ©.020
1729252631 6454104.25[584d.600) -0.33; -0.51] -0.iii 239 “TI'-o.i0( -0.14| -0 08 236{ 0.17 g.b20] |
1720300. 69| 64b3450.52)658.480] 0.08] 0.02{ ©0.04 74 * 1 g.pLl 0.001 0.p3 3280 0.01 0.027) #
1728476.19| 6452457 _81) 312 380] -0.60| -0.42| -0.83} 215 —0.07] -0.04; -0.63 209| o0.08 ¢.018) |
1727002. 64| 6A52116.686( 13.690] -0.26| -~0.13]  -0.15| Z07[ { ~0.03| —0.02| —0.03 207] 0.04 0.021] |
1737559, 39| 6452667.04|238.350] -0.17] -6.20; -0.39|" 231 ~0.03] ~0.02] <0, 02 2is} 0.04 0.019
1727081,97] 6453176.92:227.610f -0.03| -0.17| -0.35] =258| 0. —0.01] ~0.b2| ~0.01 234 0.03 0.020
1727704.90] $453396.33[299.510] -0.0%] -0.33] -~0.44] 268 ~0.02{ -0.03| —0.02 227| G.02 0.025
1727159, 37| 6453683.87|313.470] o0.18| ~0.05 -0.38| 344 9.00] G.00f -0.03 356 0.00 0.021
1726581, 1) 64563069.63(191.180] —0.04| -0.0L| -0.02 188 0,01 ©.00f ~0.65 153| 0,01 o.017] *
1726742.43] 6453806.03 250 020] -6.01] -0.03] -o.02] 253 * 0.00| -0.QLl 0.41 247 001 0.023] *
1727530, 36] 6453121.03[387_050] -0.07] -0.06] -0.01| 232! w. —0.02| —D.02] -0.04 336] 0.03 8.027
1727602 .24 6454098 24] 326,870 -0.01 0.90 -0,03
1727666.56; Ga4a848.59[167.310] -9.38] -z_75] -3.21
1727938 .,00| 6449758.52]177.820] ~29.65| -3.32f -5.24
1726138.83] 6450212,89]197.800) -37.09] -6.86| -2.4%
1728202, 31| 6450463.52(194.130| -35.20] -5.28] 0.44
172824830 6450848.51]189_460] ~39.28| -2.11| ~3.06
1728263.70] 6451586.25]185,940| —66.79; ~18.32| -7.35
1728047 43| 6452149.98[206_980] —38.54| ~14,36
1730431 35| 6450719, 86[363.140] -15.83] 8.87|
172B749.18] 6451125.82|233.600] ~63.56| -0.86
1725246, 60| 64BAL7B.17|272.040]| ~51.62) 6.12
172967078 6451986.39(324_040] ~31.53( 0.74
1729538, 93| 6452252.19/282.930] —23.71]  z.63
1729252 B0l 6451i042.201272.730[ -86.15] 6,14
1728846.62| 6452095.51(172.2306{ —42.32( -24.58
1729221, 54| 6450754 61|291,200f -31.22] 0,68
1729691 .12} 6450448.587(357.710 ~3.78 -0.12
1728779.41] 6450B01.58]240.500] ~32. 871 -2, 47
1727760.31] 6449660.15|160_J60] -6.05] -1.48
1728476311 6449717_49] 287.200] -0.32| -0.07
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SWN SOILTECH CONSULTANTS, INC.
Geotechnical Engineering
3140 West Main Street, Alhambra, California 91801
Office: (626) 282-6838 Fax: (626) 270-4142
swnsoiltech@gmail.com

Project Ref. 4868-12
May 10, 2012

Wei-Min and Ying Sai Shen
26810 Fond Du Lac Road
Rancho Palos Verdes, CA 90275

Subject:  Report of Preliminary Soils Engineering Investigation
Proposed Residential Development
77 Portuguese Bend Road
Rolling Hills, California

Dear Mr. and Mrs. Shen:

In accordance with your request, we are pleased to submit this report of a soils engineering
investigation for the proposed residential development of the above referenced site.

The accompanying report has been substantiated by surface and subsurface exploration and
mathematical analysis made in accordance with generally accepted engineering practice,
including those field and laboratory tests considered necessary in the circumstances.

This report has been prepared for you and your design consultants to be used for evaluation of
the subsurface soil conditions for the proposed construction at the subject site. This report has
not been prepared for the use by other parties or for other purposes, and may not contain
sufficient information for other than the intended use.

Services performed by this facility at the subject site were conducted in a manner consistent
with that level of care and skill ordinarily exercised by members of the profession currently
practicing in the same locality under similar conditions. No other warranties are expressed

nor implied.

It is the professional opinion of the undersigned that this report presents fairly the information
requested by you.

Respectfully submitted,

SWN Soiltech Consultants; In

Stephen W. Ng
GE 637
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INTRODUCTION

This report presents the results of a soils engineering investigation for the proposed
development of the subject site located at 77 Portuguese Bend Road, in the City of
Rolling Hills, California. The purpose of this investigation was to obtain information
on the subsurface soils conditions at the areas of the proposed development at the
subject site and to provide recommendations pertinent to grading, foundation design,
temporary excavations and other relevant parameters for the design and construction
of the proposed development.

Our soils engineering investigation has been conducted in conjunction with an
engineering geologic investigation by Coast Geotechnical, whose report (W.O.
430412-01) dated May 5, 2012 should be reviewed in conjunction with this report.

PROPOSED CONSTRUCTION

Development plans are not available at the time of this report. We understand that the
proposed development will consist of a new single-family residence. The proposed
residence will likely be located at the ridge shown along Section A-A’ of the Coast
Geotechnical report. Proposed improvement could include creation of a level pad for
the proposed residence and an access driveway from Portuguese Bend Road to the
residence.

Specific construction plans have not been prepared and await the conclusions and
recommendations of this report. Specific construction plans shall be reviewed by this
facility, when available, so as to determine the need for further soils engineering study
and revised recommendations pertinent to the proposed development. Further
geotechnical study may include additional field exploration, laboratory testing and
engineering analysis.

SCOPE OF WORK

Our scope of work for this report included the following:

1. Review of available geotechnical data;

2. Subsurface exploration by means of 5 test borings excavated with truck-mounted
drill rig and a crawler-mounted drill rig;

3. Logging and sampling of the soils encountered in the exploratory test borings;
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4. Laboratory testing of the acquired samples to determine the pertinent soils
engineering properties of the subsurface soils;

5. Soils engineering analysis; and

6. Preparation of this report that summarizes the field and laboratory findings and
provides recommendations pertinent to the design and construction of the project.

The following attached Appendices complete this report:

Appendix | - Procedures and findings of field exploration
Appendix Il - Procedures and findings of laboratory testing
Appendix Il - Grading guidelines

Appendix IV - Stability analysis of existing slope
Appendix V -  Stability analysis of existing slope surface

Appendix VI -  Results of search for seismic design parameters from
National Seismic Hazard Mapping Project Web Site

SITE CONDITIONS

The subject site is comprised of about 20 acres of unimproved land located
southwesterly of the southern terminus of Portuguese Bend Road, and at a short
distance southwest of Crest Road, in the City of Rolling Hills. The location and
topographic features of the subject site are shown on the Geologic Maps and Cross
Sections included in the Coast Geotechnical report.

The subject site is accessed from the southern terminus of Portuguese Bend Road.
Unpaved access roads and paths provide access to parts of the site. The site includes
relatively gentle slopes descending to the southwest. Steeper slopes are present
adjacent to drainage ravines and landslide head scarps, as well as cuts for the access
roads.

No ground water was encountered in the exploratory test borings to the depths
explored and none is anticipated to be within depths pertinent to the proposed
development. It should be noted that fluctuations in the level of ground water might
occur due to variations in rainfall, temperature and other factors at the time
observations are made.
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SOIL CONDITIONS

Subsurface exploration for this phase of the investigation consisted of 5 test borings.
The approximate locations of the exploratory test borings are shown on the geology
map included in the Coast Geotechnical report. No significant amount of soil caving
was observed in the test borings. No ground water was encountered in the exploratory
test borings to the depths explored.

Fill

No significant amount of fill soils was found in the exploratory test borings. Minor
amount of fill soils are present along the edges of the existing access roads and paths.
These fill soils consist of loose mixtures of locally derived soils and rocks. It should
be noted that fill soils of unknown depths may be present at other locations of the site.

Soil/Colluvium

The subject site is generally mantled with a layer of soil/colluvium. Approximately
one to 6 feet of soil/colluvium were encountered in the exploratory test borings.
Where encountered, the soil/colluvium consists generally of dark-colored, slightly
moist to moist, soft to medium stiff, sandy to silty clay with varying amount of rock
fragments and roots.

Slide Debris

Landslides are present at parts of the subject site. The limits of the landslides are
shown on the geology map included in the Coast Geotechnical report. Approximately
35 feet of slide debris were encountered in the Boring 3. Approximately 18 feet of
possible slide debris were encountered in the Boring 5. Where encountered, the slide
debris consists generally of light to medium-colored, moist to very moist, stiff to hard,
siltstone and basalt. Clay seams are reportedly present within the slide debris.

Terrace Deposits

Up to approximately 30 feet of terrace deposits were found in Boring 1. The terrace
deposits consist generally of light to medium-colored, moist to very moist, dense, silty
to clayey sand with abundant rock fragments.

Bedrock

Bedrock underlying the subject site consists predominantly of siltstone and basalt, with

minor amount of sandstone and claystone. The bedrock is generally light to medium-
colored, moist to very moist, and stiff to very hard.
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CONCLUSIONS

The geologic investigation by Coast Geotechnical has found favorable geologic
conditions at the area of the proposed construction at the subject site. Gross failure of
the on-site soils and bedrock is unlikely under normal circumstances. The potential for
gross instability that may affect the proposed development is considered to be low if
the site is improved and maintained in accordance with our recommendations.

The following should be noted:

1.

The existing fill soils, natural soil/colluvium and slide debris are subject to local
soil movement. These materials should not be used to support any structure or
structural fill soils. It should be noted that the thicknesses of the existing fill soils,
natural soil/colluvium and slide debris might vary significantly at different
locations of the subject site.

The terrace deposits and bedrock underlying the site are suitable for structural
support. The proposed residence shall be supported in the terrace deposits or
bedrock.

New structural fill soils should be placed on terrace deposits or bedrock.

Samples of the on-site soils exhibit low to medium potentials for expansion.
These materials could swell significantly in the presence of moisture and shrink
when dried. Foundations and slabs supported on these soils should be designed
for expansive soil conditions. The subgrade soils shall be further tested for
expansion potential during construction to determine if revised slab design would
be necessary.

The existing fill soils, natural soil/colluvium and slide debris have potential for
caving in steep cuts. Temporary excavations may need to be supported or
trimmed back. Foundation excavations may need to be formed.

. A representative sample of the soils obtained from the subject site was delivered

to Anaheim Test Laboratory to determine the corrosivity potential of the soils.
Results are attached in Appendix II.

e A pH of 6.6 is considered to be within “normal” limits.
e A sulfate concentration of 1,235 ppm is considered to be moderately corrosive.
e A chloride concentration of 374 ppm is considered to be moderately corrosive.

e Aresistivity of 600 ohm-cm is considered to be severely corrosive.
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7.

10.

11.

Slabs and pavements supported by the existing fill soils, natural soil/colluvium or
slide debris will be subject to movements resulting in distress. Distress to the
slabs and pavements may be reduced by supporting the slabs on terrace deposits or
bedrock, or compacted fill placed on the terrace deposits or bedrock.
Alternatively the slabs may be structurally supported by foundations embedded in
terrace deposits or bedrock.

Typically, cracking of reinforced concrete can occur and iS a common process.
Reinforcement and crack control joints are intended to minimize this risk. In
addition, irregularities of new slabs are common. A completed slab is generally
not perfectly level and not free of some type of cracking.

Soil sloughing on the steep portions of the slopes is anticipated. The amount of
soil sloughing may be reduced by proper planting and drainage control.

Excavation may be difficult due to the presence of cobbles in the terrace deposits
and hardness of some of the bedrock.

There are certain hazards connected with owning a hillside property in Southern
California.  Property damage may result from flooding, debris flows, slope
erosion, brush fires and earthquakes of major magnitude.

STATEMENT OF COMPLIANCE WITH BUILDING CODE SECTION 111

It is our opinion, based upon tests conducted as described in this report, copies of test
results being available for review, that the proposed residence at the subject site will
not be affected by hazards from landslide, settlement, or slippage, and that the
proposed development will have no adverse effect on the geologic stability of
properties outside of the subject site, provided it is constructed and maintained in
accordance with recommendations presented in this report.

The nature and extent of tests conducted for purposes of this declaration are, in our
opinion, in conformance with generally accepted practice in the area. Test findings
and statements of professional opinion do not constitute a guarantee or warranty,
expressed or implied.
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RECOMMENDATIONS
Site Preparation

Vegetation and debris encountered during construction shall be removed from the area
of the proposed construction. Existing fill soils, natural soil/colluvium and slide debris
exposed at the proposed grade of slabs on-grade, or any area to receive fill soils, shall
be removed to terrace deposits or bedrock and wasted off-site or replaced as
compacted fill.

The excavated soils may be reused in the compacted fill, provided they are cleaned of
vegetation and debris. Fill placement shall be in accordance with Grading Guidelines
given in Appendix Il of this report.

The exploratory test borings were backfilled upon completion of the field exploration
using the excavated soils. Backfilling was performed to the extent possible with the
equipment on hand. However, the backfill was not compacted to the requirements of
“structural fill.” Structures, concrete flatwork, pavement, utilities or other
improvements placed in the vicinity of the test borings shall be designed to span over
the test borings.

Graded Slopes

Extensive grading that would result in high or steep cut or fill slopes is not
recommended. The stability of any fill or cut slope and its effect on the stability of the
site shall be evaluated during grading.

Fill slopes shall be made no steeper than 2:1 (Horizontal to Vertical). The toe of fill
slopes shall be provided with a keyway of no less than 12 feet wide and extending at
least 2 feet into terrace deposits or bedrock, measured from the downslope side of the
keyway. The fill soils shall be benched into terrace deposits or bedrock as filling
progresses.

Fill placement shall be in accordance with Grading Guidelines given in Appendix I11.

The need for subdrain behind any fill slope should be determined when grading plans
are available for review.

We recommend that any cut slopes be made no steeper than 2:1 (Horizontal to
Vertical). The Engineering Geologist shall evaluate any proposed cut slopes to
determine if any adverse conditions may be created by such cuts.
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Seismic Design Parameters

In accordance with Chapter 16 of the 2010 California Building Code, the following
seismic parameter values can be utilized in the design of the proposed structures:

Site Class: D for stiff soil profile
Mapped Acceleration Parameters: Ss =1.609 >1.25

S; =0.650>0.50
Site Coefficient: F, =1.0

F, =15
Maximum Spectral Response Acceleration: Sys= 1.609

SMl =0.976
Design Spectral Response Acceleration: Sps=1.073

SD]_ =0.650
Site Seismic Design Category: D

The mapped acceleration parameters were obtained from the National Seismic Hazard
Mapping Project Web Site. Results are presented in Appendix V1.

Corrosivity
The on-site soils have severe corrosive potential. We recommend the following:
1. Type Il cement should be used.

2. Buried metal pipes and utilities should be sleeved inside schedule 40 PVC pipes,
encased in at least 3 inches of concrete, wrapped with protective tape system or
coated with cathodic protection system.

3. Where metal pipes penetrate concrete slabs, plastic sleeves, rubber seals, or other
dielectric material should be used to prevent pipes from contacting concrete and
reinforcing steel.

4. In accordance with Section 1904.3 of the 2010 California Building Code, concrete
shall comply with the maximum water-cementitious materials ratios and/or
minimum specified compressive strength and be made with the appropriate type of
cement in accordance with the provisions of ACI 318, Section 4.3.
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Foundations

The proposed residence shall be supported by foundations embedded into terrace
deposits or bedrock.

Spread footings shall be embedded at least 18 inches into terrace deposits or bedrock,
measured from the lowest adjacent finished grade of the terrace deposits or bedrock.
Caissons, if necessary, shall be embedded at least 3 feet into firm terrace deposits or
bedrock.

All foundations shall be continuous or tied with grade beams. At least two #4 bars
shall be placed near the top and two #4 bars near the bottom of continuous footings.

Continuous footings shall be at least 12 inches wide. Square footings shall be at least
24 inches wide. Caissons shall be at least 24 inches in diameter.

Allowable Bearing Capacity
For preliminary design purposes, the allowable bearing value for foundations placed as

recommended may be calculated from the following. The allowable bearing value
should not exceed 4,000 pounds per square foot for the terrace deposits or bedrock.

Terrace Deposits Continuous Footings: g =800 + 800d + 400b
or Bedrock Square Footings: g =900 + 800d + 300b
Caissons: g =900 + 800d + 200b

where:

g = allowable soil bearing value, in pounds per square foot.
d = depth of foundation into the terrace deposits or bedrock, in feet.
b = smallest width of footing, or diameter of caissons, in feet.

The recommended values are for dead load plus frequently applied live load and may
be increased by one-third when considering total loads including short duration of
wind or seismic forces.

Settlement

Total and differential settlements of the proposed foundations, embedded in terrace
deposits or bedrock as recommended, are anticipated to be within tolerable limits.

Total settlement of each foundation is expected to be less than %2 inch, accompanied by
differential settlement of less than % inch.
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Lateral Design
Lateral loads may be resisted by passive earth pressure and friction.

Allowable Maximum Coefficient

Lateral Lateral of
Bearing Bearing Friction
Terrace Deposits 400 psf/tt. 4,000 psf 0.40

or Bedrock

The allowable bearing values may be used provided there is positive contact between
the bearing surface and the terrace deposits or bedrock.

If the frictional and lateral bearing resistances are combined, the lateral bearing
resistance should be reduced by one-third. The above values may be increased by one-
third for short duration of seismic and wind forces.

Concrete Slabs

Concrete slabs may be constructed with one of the following methods. It should be
noted that slabs not structurally supported in terrace deposits or bedrock might still be
subject to some distress. Some periodic maintenance may be required.

1. The slabs may be structurally supported by foundations embedded in the terrace
deposits or bedrock.

2. The slabs may be post-tensioned.

3. The slabs may be supported on terrace deposits or bedrock or compacted fill
placed on the terrace deposits or bedrock. The existing fill soils, natural
soil/colluvium or slide debris should be removed and recompacted.

The fill soils shall be compacted to a minimum of 90% relative compaction in
accordance with ASTM D 1557 method of compaction. Fill placement shall be in
accordance with Grading Guidelines given in Appendix I1l. Presoaking of 24 inches
of subgrade soils is recommended

It is recommended that slabs placed on grade be supported by a minimum of 4 inches
of base. These slabs shall be at least 5 inches thick and be reinforced with at least No.
4 bars at 18 inches, both ways. A moisture barrier, such as 6-mil visqueen, shall be
placed beneath the slabs where upward capillary of moisture is undesirable. The
visgqueen should be covered with one inch of sand to prevent puncture.
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The concrete slabs placed on-grade shall be structurally separate from the surrounding
footings. Exterior slabs should be provided with proper crack control joints. Typical
concrete shrinkage can result in cracks and gaps along the crack control joints and
where the slab connects to structures. The gaps will require periodic caulking to limit
infiltration of moisture.

Exterior slabs planned adjacent to descending slopes should be provided with a
thickened edge. The thickened edge should be at least 12 inches wide, 24 inches deep,
and reinforced with four #4 bars, two placed near the top and two near the bottom.

Preventive Slope Maintenance

We recommend that the homeowner maintain an adequate debris, erosion and fire
control program to protect the property.

Sloughing and slumping of the surface of any slope may be anticipated if the slope is
left unprotected over a period of time, especially during rainy seasons. It should be
noted that excessive landscape watering, rodent burrows and uncontrolled surface
runoff might cause instability of the slope surface. The following recommendations
are provided so as to minimize the potential for erosion of slopes at the subject site.

1. The slopes shall be planted and maintained with a suitable deep-rooted ground
cover as soon as possible. Additional protection may be provided by the use of
jute mesh or suitable geofabrics. If adequate ground cover is not established
before the rainy season, sloughing and slumping of the surficial soils may occur.
It is imperative that landscape watering be kept to the minimum required for
normal plant growth.

2. Any paved drainage swale and downdrain on the slopes and drain inlet should be
kept free of soils and debris.

3. Adequate site drainage shall be provided. All roof and surface drainage shall be
conducted away from foundation and slope areas via engineered non-erosive
devices to existing stormdrain facilities on the street or down the slopes in a
controlled manner. In no case shall water be allowed to pond within the site, drain
towards structures or flow in a concentrated and uncontrolled manner down the
slopes.
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Drainage Control

Drainage control is imperative for continued site stability. The risk of unusual
settlement or stability of structures can be reduced by proper drainage control and
maintenance of yards. It is the responsibility of the owner to maintain the drainage
facilities and correct any deficiency found during occupancy of the property.

1.

Roof gutters and area drains with proper gradient of the surrounding soils should
be provided. Pad and roof drainage should be positively collected and transferred
to the street or other approved disposal locations via non-erosive drainage devices.

. Water should not be allowed to pond on the pad, flow towards any foundation or

wall, or sheet-flow over any descending slopes.

Drainage from the street, ascending slopes and offsite properties should not be
permitted to flow onto the site, unless such runoff can be directed to the street or
other approved disposal locations via non-erosive drainage devices.

. Any crack in paved surfaces should be sealed to limit infiltration of surface water.

Slopes and yards should be provided with low maintenance, erosion control
vegetation. Care should be taken not to over-irrigate the site. Landscape watering
shall be kept to the minimum necessary for normal plant growth.

Planting around structures should be minimized. Planters located adjacent to the
structures should be sealed and properly drained. The feasibility of utilizing
contained planters should be considered.

. Water and sewer lines within the subject site shall be checked for leakage

periodically and repaired if necessary.

Construction Site Maintenance

It is the responsibility of the Contractor to maintain a safe construction site.

1.

2.

3.

When excavations exist on a site, the area should be fenced and warning signs
posted.

All deep excavations must be properly covered and secured.

Workers should not be allowed to enter any unshored trench excavations over five
feet deep.
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4. Earth materials generated from foundation and subgrade excavations should be
either removed from the site or properly compacted.

5. Fill temporarily stockpiled on the site should be placed in a stable area, away from
slopes, excavations and improvements. Earth materials must not be spilled over
any descending slope.

6. Temporary erosion control measures and protection of excavation from drainage
and erosion during the rainy season is required.

Excavation
Sequence of construction and method shall be determined by the Contractor.
1. Although no significant amount of soil caving was encountered in the exploratory
test borings, other excavations may experience caving. Construction methods
shall meet the requirements of the California Occupational Safety and Health

Association (CAL-OSHA), and other public agencies having jurisdiction.

2. We recommend that the cut slopes be inspected during excavation by personnel of
this facility, so that necessary modifications can be made.

3. Where necessary construction space is available, temporary unsurcharged
excavations may be considered to the depths and slope ratios tabulated below:

Maximum Depth Maximum Slope Ratio

of cut (Feet) (Horizontal to Vertical)
Fill/Soil/Slide Debris 0- 4 Vertical
4+ 1:1
Terrace Deposits/Bedrock 0-5 Vertical
5-10 Ya:l
10+ 1:1

4. Soils exposed in the cuts should be kept moist but not saturated, to reduce the
tendency for raveling and sloughing during construction.

5. The top of the cut slopes should be barricaded to keep vehicles and heavy storage
loads at least five feet away from the top of the slopes.

6. During the rainy season, berms should be constructed and maintained along the
top of the slopes and plastic sheets should be placed over the slopes to prevent
runoff water from eroding the slope faces.
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7. Where construction space is not available, the cuts shall be shored or made in
slots.

8. The shoring system shall be designed for an equivalent fluid pressure of no less
than 30 pounds per square foot per foot.

Soils Engineering Approval

A set of construction plans should be submitted to this office for review and approval
prior to initiation of construction.

As a necessary requisite to the use of this report, the following shall be observed by
personnel of this facility:

1. Temporary excavations and bracing.

2. Removal of unsuitable soils in areas of proposed slabs.

3. Bottom of excavation prior to placement of compacted fill.

4. Backfill placement and compaction.

5. Surface and subsurface drainage systems.

6. Foundation excavations.
It is advised that the client contact SWN Soiltech Consultants, Inc., at least 1 week in
advance of commencing construction to allow for contractual agreements for
geotechnical services during the construction phases of your project.
Please advise this office at least 48 hours prior to any required verification.
Representatives of SWN Soiltech Consultants, Inc. will observe work in progress,
perform tests on soils, and observe excavations and trenches. It should be understood
that the contractor or others shall supervise and direct the work and they shall be solely
responsible for all construction means, methods, techniques, sequences and
procedures, and shall be solely and completely responsible for the conditions of the job
site, including safety of all persons and property during the performance of the work.
Periodic observation by SWN Soiltech Consultants, Inc. is not intended to include

verification of dimensions or review of the adequacy of the contractor’s safety
measures in, on, or near the construction site.
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REMARKS

This report was prepared by SWN Soiltech Consultants, Inc. on the basis of our
understanding of the proposed development. In the event of any change in the design
or location of any structure, as outlined in this report, the conclusions and
recommendations contained herein may not be considered valid unless the changes are
reviewed by us and our conclusions and recommendations are modified or reaffirmed
after such review.

This report is intended to reduce risk associated with the proposed construction
project. The professional opinions and geotechnical advice presented in this report are
not intended to imply total performance of the project or guarantee that unusual
conditions will not be discovered during or after construction.

The conclusions and recommendations contained herein are based on the surface
examination and the findings and observations at the exploratory locations. It is
assumed that soil conditions at other locations of the subject site do not deviate
significantly from those disclosed at the exploratory locations. Conditions may be
concealed by earth materials or existing improvements. If conditions are encountered
during construction which appear to be different from those disclosed by the
exploratory work, we should be notified so as to consider the need for modifications.

This report has been compiled for the exclusive use of Wei-Min and Ying Sai Shen
and their authorized representatives. It shall not be transferred to, or used by, a third
party, to another project or applied to any other project on this site, other than
described herein, without consent and/or thorough review by this facility.

Should the project be delayed beyond the point of one-year after the date of this
report, the site should be observed and the report reviewed to consider possible
changed conditions.

This report is issued with the understanding that it is the responsibility of the owner, or
his representative, to assure that the information and recommendations contained
herein are called to the attention of the designers and builders for the project.

This report is subject to review by controlling public agencies having jurisdiction. It
should be noted that the agencies could dictate the manner in which the project proceeds.
No guarantee that the agencies will approve the project is intended, expressed or implied.
The agencies may ask questions regarding the information presented in this report and
may require additional fieldwork and/or additional evaluations.
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APPENDIX |

FIELD INVESTIGATION

Field investigation was performed using a truck-mounted drill rig and a crawler-
mounted drill rig. Five exploratory test borings were excavated to depths of
approximately 56 to 95 feet below the existing ground surface. The approximate
locations of the exploratory test borings are shown on the geology map included in the
Coast Geotechnical report.

Representative undisturbed and bulk samples of the subsurface soils encountered in
the test borings were obtained. The samples were returned to the laboratory for
subsequent testing.
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APPENDIX |1

LABORATORY TESTING

Laboratory testing was performed after review of the field data and in consideration of
the soils engineering conditions of the area of the proposed development to be
evaluated. Laboratory testing included determinations of moisture content, density,
shear strength, consolidation characteristics, maximum density, optimum moisture
content and expansion potential of representative samples of the on-site soils.

Moisture Density

The moisture-density information provides a summary of soil consistency for each
stratum. The dry unit weight and field moisture content were determined from
undisturbed samples, and the results are shown below:

Sample
Location

B1@ 5
B1@ 15
B.1 @20’
B.l @25
B.l @35
B.l @ 45°
B.l @55
B.l @75
B.l @ 88’

B2@ 2’
B2@ §
B2 @ 14’
B.2 @ 20’
B.2 @ 30’
B.2 @ 40’
B.2 @ 50’
B.2 @ 60’
B.2 @ 80’
B.2 @ 90’

Soil
Description

Terrace — silty-clayey sand
Terrace — silty-clayey sand
Terrace — silty-clayey sand
Terrace — silty-clayey sand
Bedrock — siltstone
Bedrock — siltstone
Bedrock — siltstone
Bedrock — siltstone
Bedrock — siltstone

Bedrock — sandstone
Bedrock — sandstone
Bedrock — sandstone
Bedrock — sandstone
Bedrock — sandstone
Bedrock — sandstone
Bedrock — basalt
Bedrock — basalt
Bedrock — basalt
Bedrock — basalt

In Situ
Dry
Density

95.4 pcf
91.2 pcf
93.7 pcf
97.2 pcf
93.3 pcf
91.3 pcf
82.4 pcf
80.3 pcf
86.0 pcf

105.1 pcf
105.6 pcf
114.0 pcf
123.2 pcf
116.8 pcf
104.1 pcf
103.2 pcf
112.5 pcf

99.3 pcf
113.7 pcf

In Situ
Moisture
Content

17.6%
24.5%
25.0%
14.6%
17.7%
20.1%
26.1%
26.4%
20.7%

15.5%
11.1%

9.9%

8.4%

9.6%
18.0%
20.2%
15.7%
19.9%
10.5%
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LABORATORY TESTING (Continued)
Moisture Density (Continued)

In Situ In Situ
Sample Soil Dry Moisture
Location Description Density Content
B3@ 3’ Colluvium — sandy-silty clay 94.7 pcf  15.9%
B3 @ 9  Slide debris - basalt 113.6 pcf  14.6%
B.3 @ 15>  Slide debris - basalt 103.0 pcf  17.3%
B.3 @22’  Slide debris - siltstone 100.2 pcf  16.3%
B.3 @ 32>  Slide debris - siltstone 90.0 pcf  26.2%
B.3 @ 42’ Bedrock - siltstone 104.6 pcf  17.5%
B.3 @ 52’ Bedrock - siltstone 1089 pcf  15.9%
B.3 @ 62’  Bedrock - basalt 105.0 pcf  15.9%
B.3 @ 72>  Bedrock - basalt 1145 pcf  14.7%
B.3 @ 95° Bedrock - basalt 110.8 pcf 7.4%
B4 @ 5°  Bedrock - clay 78.4pct  27.2%
B4 @ 10’ Bedrock - siltstone 829 pcf  23.8%
B4 @ 16’ Bedrock - siltstone 95.6 pcf  12.4%
B.4 @21’  Bedrock - siltstone 97.3pcf  23.5%
B4 @ 3% Bedrock - clay 74.4pcf  29.5%
B.5@ 5°  Terrace —silty-clayey sand 925pcf  17.6%
B.5@ 10>  Bedrock - siltstone 87.7pcf  27.0%
B5 @ 15° Bedrock - siltstone 82.8 pcf  29.2%
B.5 @20’  Bedrock - siltstone 93.3pcf  20.8%
B.5 @ 25>  Bedrock - claystone 75.9 pcf  29.3%
B.5 @30’  Bedrock - siltstone 100.4 pcf  22.9%
B.5 @35  Bedrock - siltstone 107.1 pcf 6.9%
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LABORATORY TESTING (Continued)

Shear

Shear tests were made with a direct shear machine at a constant rate of strain. The
machine is designed to test the soils without completely removing the samples from
the brass rings. A normal load was applied vertically on each sample and the soil
shear strength was determined at this load. Samples were also tested at higher and/or
lower normal loads in order to determine the cohesion and angle of internal friction.

The test results are plotted on "Direct Shear Test Plot," Plates C-1 to C-17.

Consolidation

The apparatus used for the consolidation test is designed to test the soils without
removing the sample from the brass ring. Loads were applied to the sample in several
increments, and the resulting deformations were recorded at selected time intervals.
Porous stones were placed in contact with the top and bottom of the sample to permit
the ready addition or release of water. The sample was tested at the field and
increased moisture contents.

The test results for this investigation are plotted on "Consolidation Test Plot,” Plates
D-1 to D-5.

Maximum Density - Optimum Moisture Content

A representative bulk sample of the on-site soils was tested in the laboratory to
determine the maximum dry density and optimum moisture content using the ASTM D
1557 compaction test method. This test procedure uses 25 blows of a 10-pound
hammer, falling a height of 18 inches on each of five layers into a 1/30 cubic foot
cylinder. The results of the tests are presented below:

Optimum
Maximum Moisture
Sample Soil Dry Content
Location Description Density (% Dry Wt.)

B.l @2’ Sand, silty-clayey 1150 pcf  15.0%
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LABORATORY TESTING (Continued)

Expansion Potential

To determine the expansion potential of the on-site soils, representative samples were
remolded at near 50% saturation and then allowed to absorb moisture under a
surcharge of 144 psf in accordance with UBC Standard No. 18-1. The results are
shown below:

Sample Soil Expansion Potential
Location Description Index Expansion
B2 @2 Sand, silty-clayey 37 Low

B3 @2 Clay, sandy-silty 53 Medium

Corrosivity Test

A representative sample of the on-site soils was delivered to Anaheim Test Laboratory
to determine the corrosivity potential of the soils.

Results are attached on Plate E-1.
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BORING /SAMPLE :B.3/5.1 DEPTH (ft) : 3
DESCRIPTION : Colluvium — sand—silty clay
STRENGTH INTERCEPT (C) 1 453 KSF
B (RESIDUAL STRENGTH)
FRICTION ANGLE (PHI) : 18.5 DEG
MOISTURE DRY DENSITY VQOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pct) RATIO  STRESS (ksf) SHEAR (ksf)  SHEAR (ksf)
o 28.9 94.7 211 .85 .90 .64
a 28.9 94.7 811 1.10 1.01 .81
A 28.9 347 811 2.20 1.55 1.20
O 23.9 g4.7 8711 4.40 2.38 2.03
Remark : Undisturbed samples, soaked
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v AL x
FRICTION ANGLE (PHI) : 276 DEG 4
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pet) RATIO  STRESS (ksf) SHEAR (ksf) SHEAR (ksf)
o 28.6 35.4 799 .55 1.04 .81
O 28.6 95.4 <99 1.10 1.50 1.07
Fay 28.8 85.4 789 220 202 1.68
O 28.6 95.4 #399 4.40 DT 2.81
Remark : Undisturbed samples, soaked
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(RESIDUAL STRENGTH)
FRICTION ANGLE (PHI) : 28.6 DEG
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pct) RATIO  STRESS (ksf) SHEAR (ksf)  SHEAR (ksf)
O 29.2 93.7 .B831 B9 B85 70
a 29.2 93,7 .831 1.10 1.27 B
A 29.2 43.4 .831 2.20 2.08 1.59
O 792 93.7 .831 4.40 Sy 2.79
REemark : Undisturbed samples, soaked
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STRENGTH INTERCEPT (C) : 642 KSK ; .
{PEAK STRENGTH)
FRICTION ANGLE (PHI) : 31.2 DEG ’
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O 29.2 93.7 B31 bty .95 .70
O 29,2 93,7 B3] 110 1.27 =7
A 29.2 93.7 831 2.20 2.08 1.59
& 28,2 33.7 831 4.40 SET 2.79
Remark : Undisturbed samples, scaked
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MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pct) RATIO  STRESS (ksf) SHEAR (ksf)  SHEAR (ksf)
O 40.8 80.3 1.138 55 1.65 1.16
O 40.8 30.3 1.138 1.10 2,27 1.56
A 40.8 30.3 1.138 2.20 3.42 2.79
O 40.6 30.3 1.138 4.40 5.20 3.98
Remark : Undisturbed samples, soaked
Project 4868-12 Shen — Portuguese Bend Read
SWN
Soiltech DIRECT SHEAR TEST  Plate No. ¢-6
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HORIZONTAL DEFORMATION IN INCH
BORING/SAMPLE : B,1/8.8 DEPTH (ft) : 75
DESCRIPTION : Bedrock — siltstone
STRENGTH INTERCEPT (C) ! 1.250 KSF : 2
(PEAK STRENGTH}
FRICTION ANGLE (PHI) : 42.5 DEG
MOISTURE DRY DEMSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pet) RATIO  STRESS (ksf) SHEAR (ksf) SHEAR (ksf)
0 40.6 80.3 1.138 55 1.65 1.16
0 40.8 80.3 1.138 1.10 2.27 1.56
A 40.6 80.3 1.138 2.20 342 2.79
O 40.6 80.3 1.138 4.40 5.20 3.98
Remark : Undisturbed samples, socaked
Project 4868-12 Shen — Portuguese Bend Rocad
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HORIZONTAL DEFORMATION IN INCH
BORING /SAMPLE C B4/5.4 DEFTH (ft} : 21
DESCRIFTION ¢ Bedrock — siltstone
STRENGTH INTERCEPT (C) : 830 KSF
(RESIDUAL STRENGTH)
FRICTION ANGLE (PHI) © 392 DEG
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pef) RATIO  STRESS (ksf) SHEAR (ksf}  SHEAR (ksf)
O 26.6 97.3 763 55 1.67 1.13
O 26.6 97.3 763 1.10 248 .87
A 26.6 9723 763 Z 20 3.04 2.66
O 26.6 97.3 ABD 4.40 5.49 4.38
Remark : Undisturbed samples, soaked
Project 4868-12 Shen — Portuguese Bend Road
SWN
Soiltech DIRECT SHEAR TEST  Plate No. c-8
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HORIZONTAL DEFORMATION IN INCH

BORING,»’SAMPLE :B.4/5.4 DEPTH (ft) ;B
DESCRIPTION ¢ Bedrock — siltstone
STRENGTH INTERCEPT (C) ¢ 1.285 KSF

PEAK STRENGTH
FRICTION ANGLE (FHI) ; 44.1 DEG ( )

MOISTURE DRY DENSITY VOID NORMAL PEAE RESIDUAL

SYMBOL CONTENT (%) (pet) RATIO STRESE (ksf) SHEAR (ksf) SHEAR (ksf)

O
O
b4

¢

(]

1.87
2.46
3.04
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26.6 87.3 A BD
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Eemark : Undisturbed samples, soaked
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HORIZONTAL DEFORMATION IN INCH
BORING /SAMPLE : B.2/S.7 DEFTH (ft) 50
DESCRIPTION : Bedrock — basalt
STRENGTH INTERCEPT (C) ] 666 KSF ‘ .
‘ (RESIDUAL STRENGTH)
FRICTION ANGLE (PHI) . 41.8 DEG
MOISTURE DRY DENZITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pef) RATIO  STRESS (ksf) SHEAR (ksf) SHEAR (ksf)
) 23,4 103.2 B63 Ao 1.68 1,63
0 254 103.2 663 1.10 2.54 1.70
A 234 103.2 663 220 3.88 2,78
O 234 103.2 863 4.40 508 4.53
Remark : Undisturbed samples, socaked
Project 4868-12 Shen — Portuguese Bend Road
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HORIZONTAL DEFORMATION IN INCH
BORING /SAMPLE : B.2/S.7 DEPTH (ft) : 50
DESCRIPTION ¢ Bedrock — basalt
STRENGTH INTERCEPT (C) 1.307 KSF ) o
. (PEAK STRENGTH)
FRICTION ANGLE (PHI) : 45.3 DEG
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pct) RATIO  STRESS (ksf) SHEAR (ksf) SHEAR (ksf)
O 23.4 103.2 663 55 1.68 1.03
] 234 103.2 8863 1.10 2.54 1.70
A 23.4 103.2 663 2.20 3.68 2.78
O 23.4 103.2 663 4.40 5.68 4.53
Remarl : Undisturbed samples, soaked
Project 4868-12 Shen — Portuguese Bend Recad
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HORIZONTAL DEFORMATION IN INCH

BORING /SAMPLE ¢ B350 DEFTH (ft) : g5

DESCRIPTION ¢ Bedrock — basalt

STRENGTH INTERCEPT (C) : 237 KSF i ~

, (RESIDUAL STRENGTH)
FRICTION ANGLE (PHI) : 40.0 DEG
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pef) RATIO  STRESS (ksf) SHEAR (ksf)  SHEAR (ksf)
O 19.4 110.8 549 .55 1.58 1.5
a0 19.4 110.8 549 1.10 2.66 2.02
Fal 19.4 110.8 549 2.20 3.68 2.99
& 19.4 110.8 548 4.40 5.83 4.52
Remarlk : Undisturbed samples, soaked
Project 4868-12 Shen — Portuguese Bend Recad
SWN
Soiltech DIRECT SHEAR TEST  Plate No. c—12
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HORIZONTAL DEFORMATION IN INCH
BORING,/SAMPLE $BLESAD DEPTH (ft) : 95
DESCRIPTION : Bedrock — basalt
STRENGTH INTERCEPT (C) 1269  KSF ) .
) (PEAK STRENGTH)
FRICTION ANGLE (PHI) : 48.5 DEG
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pet) RATIO  STRESS (ksf) SHEAR (ksf)  SHEAR (ksf)
O 19.4 110.8 .549 5B 1.59 1.8
0 19.4 110.8 548 1.10 2.68 2.02
A 19.4 110.8 .549 2.20 3.68 2.99
O 19.4 110.8 548 4.40 5.83 4.52
Remark : Undisturbed samples, soaked
Project 4868-12 Shen — Portuguese Bend Rcad
SWN
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HORIZONTAL DEFORMATION IN INCH
BORING /SAMPLE : B.4/S.1 DEPTH (ft) : 5
DESCRIFTION : Bedrock — clay
STRENGTH INTERCEPT (C) 680 KSF RESIDUAL STRENETH
v AL O 2
FRICTION ANGLE (PHI) . 217  DEG . /
MOISTURE DRY DENSITY VOQID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pct) RATIO  STRESS (ksf) SHEAR (ksf)  SHEAR (ksf)
O 42.3 78.4 1.180 .50 1.47 92
O 42.3 78.4 1.180 1.10 1.83 1.07
¥a 42.3 78.4 1.180 2.20 2.8 1.59
O 42.3 73.4 1,190 4,40 03 2.47
Remark : Undisturbed samples, socaked
Project 4868-12 Shen — Portuguese Bend Road

SWIN
Soiltech
Consultants

DIRECT SHEAR TEST

Plate No. C—-14




4.0

- I
(7D
o D
. =
e8! /
% 2.0
& -
o /O/
-
<
=]
=
N 0
0 2.0 4.9 6.0 B.O 10.0
NORMAL STRESS IN KSF

4.0
£
v
% :/A Ax‘i?"“{'\ A A

Dy v N 5

: R
& e RS 2
g ;@ %&&R—g
]
um
)]

24 30

e
()]

12

CQ

HORIZONTAL DEFORMATION IN INCH

BORING /SAMPLE . B.4/S1 DEPTH (ft) : 5
DESCRIPTION . Bedrock — clay
STRENGTH INTERCEPT (C} : 1.179 KSF ) _
{PEAK bTRENGTH}
FRICTION ANGLE (PHI) : 23.0 DEG
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pet) RATIO  STRESS (ksf) SHEAR (ksf) SHEAR (ksf)
O 423 78.4 1.190 55 1.47 .82
m] 42.3 78.4 1.190 1.10 1.53 1.07
A 423 78.4 1.190 2.20 2.18 1.59
¢ 42.3 78.4 1.190 4.40 3.03 2.42
REemark : Undisturbed samples, soaked
Project 4868-12 Shen — Portuguese Bend Road
SWN
Soiltech DIRECT SHEAR TEST  Plate No. ¢-15
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HORIZONTAL DEFORMATION IN INCH
BORING /SAMPLE t B.3/5.5 DEPTH (ft) : 32
DESCRIFPTION . Slide Debris — siltstone
STRENGTH INTERCEPT (C) : 576 KSF
L (RESIDUAL STRENGTH)
FRICTION ANGLE (PHI) 32.8 DEG
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pet) RATIO  STRESS (ksf) SHEAR (ksf) SHEAR (ksf)
O 31.8 90.0 807 55 1.42 .88
O 31.8 90.0 .9a7 1.10 1.92 1.31
A 31.8 90.0 807 2.20 2.69 2.85
O 31.8 90.0 807 4,40 4.32 3.38
Eemark : Undisturbed samples, soaked
Project 4868-12 Shen — Portuguese Bend Road
SWN
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HORIZONTAL DEFORMATION IN INCH
BORING/SAMPLE | B3/8.5 DEFPTH (ft) P32
DESCRIPTION . Slide Debris — siltstone
STRENGTH INTERCEPT (C) 1.050 KSF . ) .
- (PEAK STRENGTH)
FRICTION ANGLE (PHI) . 367 DEG
MOISTURE DRY DENSITY VOID NORMAL PEAK RESIDUAL
SYMBOL  CONTENT (%) (pect) RATIO  STRESS (ksf) SHEAR (ksf) SHEAR (ksf)
O 31.8 90.0 907 20 1.42 B8
O 318 90.0 907 1.10 1.92 1.51
& 31.8 90.0 807 2.20 2.69 205
O 31.8 90.0 807 4.40 A5 308
Eemark : Undisturbed samples, soaked
Project 4868-12 Shen — Portuguese Bend Road
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Soiltech DIRECT SHEAR TEST  prlate No. ¢—17
Consultants




COMPRESSIVE STRESS IN KSF
10! 1 10 107
0 174
}-—:‘::: — ﬁﬁ\%
e
k< -
- ) 738
B S
a G-ad L )
9 ‘k ~~~~~ L \»\‘
=] =~ N
= TN
L
Z I 703
& 2
=
'<Zr‘: <
T ~
- =
- o
é 8 887 >
[
o
=
(s
8 63z
10 596
BOERING B.1/S.1 DESCRIPTION Terrace — silty—claoyey sand
DEPTH (ft) 5 LIQUID LIMIT
SPEC. GRAVITY : 2.71 PLASTIC LIMIT :
MOISTURE DRY DENSITY PERCENT VOID
CONTENT (%) {pet) SATURATION RATIO
INITIAL 17.8 854 g2 774
FINAL 272 97.3 100 738
Remark : Undisturbed sample, water added at 1.60 ksf
Project 4868-12 Shen — Portuguese Bend Road
SWN
Soiltech CONSOLIDATION TEST Plate No. D—1
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COMPRESSIVE STRESS IN KSF
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BORING i BIss2 DESCRIPTION : Terrace — silty—clayey sand
DEPTH (ft) s A5 LIQUID LIMIT
SPEC. GRAVITY : 2.71 PLASTIC LIMIT :
MOISTURE DRY DENSITY PERCENT
CONTENT (%) {pef) SATURATION
INITIAL 245 91.2 78
FINAL 29.5 94.0 100
Remark : Undisturbed sample, water added at 1.60 ksf

Project 4868-12 Shen — Portuguese Bend Reoad
SWN
Soiltech CONSOLIDATION TEST Plate No.
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BCRING : B.3/S4 DESCRIPTION : Colluvium — sondy—silty clay
DEPTH (ft) B LIQUID LIMIT
SPEC. GRAVITY : 2.72 PLASTIC LIMIT :
MOISTURE DREY DENSITY PERCENT VOID
CONTENT (%) (pef) SATURATION RATIO
INITIAL 15.8 94.7 55 795
FINAL 285 8B.7 100 723
Remark : Undisturbed sample, water added at 1.680 ksf
Project 4868-12 Shen — Portuguese Bend Road
SWN
soiltech CONSOLIDATION TEST Plate No. D—3
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BORING » B.A/82 DESCRIPTION : Slide debris — basalt
DEPTH (ft) : g LIQUID LIMIT
SPEC. GRAVITY : 2.73 PLASTIC LIMIT :
MOISTURE DRY DENSITY PERCENT VOID
CONTENT (%) (pet) SATURATION RATIO
INITIAL 14.8 113.6 80 D0
FINAL 16.7 1171 100 457
Remark : Undisturbed sample, water added at 1.60 ksf
Project 4868-12 Shen — Portuguese Bend Road
SWN
Soiltech CONSOLIDATION TEST Plate No. D—4
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BORING © B.4/54 DESCRIFTION : Bedrock — cloy
DEPTH (ft) : B LIQUID LIMIT
SPEC. GRAVITY : 2.71 PLASTIC LIMIT :
MOISTURE DRY DENRSITY PERCENT VOID
CONTENT (%) (pef) SATURATION RATIO
INITIAL 27.2 78.4 4 1067
FINAL 40.3 80.8 100 1.093
REemark : Undisturbed sample, water added at 1.60 ksf
Project 4868-12 Shen — Portuguese Bend Road
SWN
oLl Bl CONSOLIDATION TEST Plate No. D-5
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ANAHEIM TEST LABORATORY

3008 S. ORANGE AVENUE
SANTA ANA, CALIFORNIA 92707
PHONE (714) 549-7267

T0:

DATE: 3/8/12
SWN SOILTECH CONSULTANTS, INC.
3140 WEST MAIN STREET P.O. NO.: TRANSMITTAL
ALHAMBRA, CA 21801

LAB NO.; B-5534

SPECIFICATION: CA-417/422/643

PROJECT# 4860-11 MATERIAL: Soil

Shen
77 Portuguese Bend Rood
Rolling Hills, CA 90274

ANALYTICAL REPORT

CORROSION SERIES
SUMMARY OF DATA

PH SOLUBLE SULFATES SOLUBLE CHLORIDES MIN. RESISTIVITY
per CA. 417 per CA. 422 per CA. 643
ppm ppm ohm-cm
Terrace deposits
B-1@10-15 6.6 1,235 374 600 MAX

RESPECTFULLY SUBMITTED

= EMIST

" WES BRI

Plate E-1
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APPENDIX Il

GRADING GUIDELINES

1. The grading specifications should be part of the project specifications. The Soils
Engineer shall review the grading plan prior to grading.

2. Prior to placement of compacted fill, the site shall be cleared of all vegetation,
existing fill, loose topsoil, debris, and any other deleterious materials.

3. Import soils shall be tested and approved by the Soils Engineer prior to import.

4. Surfaces receiving fill soils shall be scarified, aerated, or moistened to moisture
content acceptable to the soils engineer, then compacted to a compaction of not
less than 90% of the maximum density. Granular soils such as gravels and sand
having less than 15 percent finer than 0.005 millimeters shall be compacted to a
minimum of 95% of the maximum density.

5. If the moisture content of the fill soils is below the limits specified by the Soils
Engineer, water shall be added until the moisture content is as required.

6. If the moisture content of the fill soils is above the limits specified by the Soils
Engineer, the fill soils shall be aerated by blading or other satisfactory methods
until the moisture content is as required. If drying of soils is not desired, the wet
soils shall be mixed with drier materials to achieve an acceptable moisture
content.

7. The fill soils shall be placed in lifts of no more than eight (8) inches in thickness
and compacted until field density tests indicate that a compaction of not less than
90% of the maximum density as determined by ASTM D 1557 has been obtained.
Granular soils such as gravels and sand having less than 15 percent finer than
0.005 millimeters shall be compacted to a minimum of 95% of the maximum
density.

8. Compaction shall be accomplished by sheep’s-foot roller or other types of
acceptable compaction equipment of such design that they would be able to
compact the fill materials to the specified density.
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GRADING GUIDELINES (Continued)

9.

10.

11.

12.

13.

14.

The final surface of the areas to receive slabs-on-grade should be rolled to a dense
smooth surface.

Rocks less than 6 inches in greatest dimension may be placed in the fill, provided:

a. They are not placed in concentrated pockets; and
b. The fine-grained materials surrounding the rocks are sufficiently compacted.

Field density tests shall be made in accordance with ASTM D 1556. Field density
tests shall be made every 2-foot intervals and not less than one test per 500 cubic
yards of fill placed.

Rocks larger than 6 inches in greatest dimension shall be removed from the site or
placed in accordance with specific recommendations of the Soils Engineer.

No fill soils shall be placed during unfavorable weather conditions. When work is
interrupted by rains, fill operations shall not be resumed until the field tests by the
Soils Engineer indicate that the moisture content and density of the fill are as
previously specified.

Planting and irrigation of slopes and installation of erosion control and drainage
devices shall comply with the requirements of the Grading Codes of controlling
agencies.
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APPENDIX IV

SLOPE STABILITY ANALYSIS

Stability of the existing slope below the area of the proposed residence, as shown
along Section C-C’ of the Coast Geotechnical report, has been analyzed by Bishop’s
Simplified Method. Searches have been made to determine the most critical failure
surfaces.

Both static and seismic loading conditions have been considered. In the seismic
analysis, the seismic force is represented by a pseudostatic horizontal inertial force
equal to 0.15 times the total weight of the potential sliding mass acting out of the
slope.

The shear strength parameters adopted in the analyses are based on direct shear tests
on representative undisturbed samples of the terrace deposits and bedrock under
soaked conditions. The residual shear strengths of the samples of the terrace deposits
and bedrock have been used in the static loading conditions, while the peak shear
strengths have been used in the seismic loading conditions. It is our professional
opinion that the peak shear strengths of the terrace deposits and bedrock are likely to
be available during an earthquake.

Density Cohesion Friction Angle Plate

Terrace Deposits, Static 125 pcf 450 psf 28 degrees C-24
Seismic 125 pcf 700 psf 30 degrees C-35

Bedrock - Basalt,  Static 125 pcf 800 psf 41 degrees C-10,12
Seismic 125 pcf 990 psf 46 degrees C-11,13

Bedrock - Siltstone, Static 125 pcf 840 psf 38 degrees C-6,8
Seismic 125 pcf 990 psf 43 degrees C-7,9

Calculations are included on Plates IV-1 through IV-6. Factors-of-safety in excess of
1.50 and 1.10 have been obtained for static and seismic loading conditions,
respectively.



Slope stability Analysis

Section C-C’
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ANALYSIS BY BISHOP'S SIMPLIFIED METHOD
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INPUT DATA
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CONTROL DATA,

AUTOMATIC SEARCH FOR CRITICAL CIRCLE

NUMBER OF DEPTH LIMITING TANGENTS 0

NUMBER OF VERTICAL SECTIONS 13

NUMBER OF SOIL LAYER BOUNDARIES 4

NUMBER OF POINTS DEFINING COHESION PROFILE 0

NUMBER OF CURVES DEFINING COHESION ANISOTROPY 0

NUMBER OF BOUNDARY LINE LOADS 5

NUMBER OF BOUNDARY PRESSURE LOADS 0

SEISMIC COEFFICIENT = .000

ATMOSPHERIC PRESSURE = .000

UNIT WEIGHT OF WATER = 62.400

UNIT WEIGHT OF WATER IN TENSION CRACK = 62.400
Project: Shen - 77 Portuguese Bend Road By: SN Sheet 2 of 6
Project Ref.4868-12 Date: 5/10/12 Plate IV-2
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SEARCH STARTS AT CENTER

( 700.0,-200.0) ,WITH FINAL GRID OF 10.0

ALL CIRCLES PASS THROUGH THE POINT ( 610.0, 290.0)
GEOMETRY
SECTIONS .00 250.00 280.00 310.00 325.00 420.00 440.00 470.00
T. CRACKS 50.00 50.00 6500 70.00 80.00 150,00 160.00 180.00
W IN CRACK 50.00 50.00 65«00 70.00 80.00 150.00 160.00 180.00
BOUNDARY 1 50500 50.00 65.00 70.00 80.00 150.00 160.00 180.00
BOUNDARY 2 80.00 80.00 80.00 80.00 80.00 150 .00 160.00 180.00
BOUNDARY 3 80.00 80.00 80.00 80.00 80.00 150,00 160,00 220,00
BOUNDARY 4 400.00 400.00 400.00 400.00 400.00 400.00 400.00 400.00
SECTIONS 500.00 530.00 590.00 610.00 1500.00
T. CRACKS 210.00 230.00 280.00 290.00 2%90.00
W IN CRACK 210 .00 230.00 280.00 290.00 2590.00
BOUNDARY 1 210.00 230.00 280.00 290.00 290.00
BOUNDARY 2 210.00 230.00 280.00 290.00 290.00
BOUNDARY 3 270.00 300.00 345.00 36000 360 .00
BOUNDARY 4 400.00 400.00 400.00 400.00 400.00
SOIL PROPERTIES
LAYER DENSITY COHESION FRICTION ANGLE DELTA PHI
1 125.00 450.00 28.00 .00
2 125.00 800.00 41.00 .00
3 125.00 840.00 38.00 .00
BOUNDARY FORCES AND PRESSURES
LINE LOADS
X COORDINATE MAGNITUDE INCLINATION WITH VERT - DEG
200.00 2000.000 .00
210.00 2000.000 .00
220.00 2000.000 00
2380.00 2000.000 .00
240.00 2000.000 .00
Project: Shen - 77 Portuguese Bend Road By: SN Sheet 3 of 6
Project Ref.4868-12 Date: 5/10/12 Plate IV-3
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L e e b e

RESULTS

Xk AhkExhhkhkhkk k%

NUMBER TANGENT

i 298.
2 295,
3 297.
4 302
5 298.
6 296,
7 298 .
8 300.
9 298.
10 2986 .
11 295.
12 300.
13 296.

F.S. MINIMUM= 1.591 FOR THE CIRCLE OF CENTER

Y W W i i = O U U WO N

RADIUS (X) CENTER
498.2 700.0
495.0 680.0
517:9 700.0
502.2 120.0
478.5 700.0
496.5 690.0
508.0 700.0
500.1 710.0
488.4 700.0
506.4 690.0
509. 89 710.0
490.3 710.0
486.6 690.0

(Y)

CENTER F.85.
-200.0 1591
-200.0 1.596
=228 0 1.581
—2064..0 1.607
—180.0 1.597
-200.0 1.592
-210.0 1.591
=200.0 1..595
=190.0 1.592
=210 .06 1.593
~210.0 L.591
-190.0 1.601
=190.0 1.592

( 700.0,-200.0)

Project: Shen - 77 Portuguese Bend Road By: SN Sheet 4 of ©
Project Ref.4868-12 Date: 5/10/12 Plate IV-4
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Shen - Portuguese Bend Rd (4868), Section C-C', Seismic

LR R R R R e e R R e i e R T o i R e e i

Ahkhkhhkkhkhkhkhkhhkhkhhkrbrhkdhhdhhkdhkhkrrhhhkhhrdhhhhkkx

ANALYSIS BY BISHOP'S SIMPLIFIED METHOD

R R e e R R R R R R R R S R R R R e

R e i e i i

INPUT DATA

KhkKkkkhkhkrhkkhkk

CONTROL DATA
AUTOMAT
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

*

*

4

IC
OF
OF
OF
OF
QF
QF
oF

SEARCH FOR CRITICAL CIRCLE

DEPTH LIMITING TANGENTS

VERTICAL SECTIONS

SOIL LAYER BOUNDARIES

POINTS DEFINING COHESION PROFILE
CURVES DEFINING COHESION ANISOTROPY
BOUNDARY LINE LOADS

BOUNDARY PRESSURE LOADS

SEISMIC COEFFICIENT =

ATMOSPHERIC PRESSURE
UNIT WEIGHT OF WATER = 62.
UNIT WEIGHT OF WATER IN TENSION CRACK

62.

O U1 O O P WO

.150
.000
400
400

SEARCH STARTS AT CENTER ( 720.0,-280.0),WITH FINAL GRID OF 10.0

ALL CIRCLES PASS THROUGH THE POINT ( 610.0, 290.0)

GEOMETRY
SECTIONS .00 250.00 280.00 310.00 325.00 420.00 440.00 470.00
T. CRACKS 50,00 50.00 65.00 70.00 80.00 150.00 160.00 180.00
W IN CRACK 50.00 50,00 65 .00 70.00 80.00 150,00 160.00 180.00
BOUNDARY 1 50.00 50 .00 6500 7000 80.00 150.00 160.00 180.00
BOUNDARY 2 80.00 80.00 80.00 80.00 80.00 150.00 160.00 180.00
BOUNDARY 3 80.00 80.00 80.00 80.00 80.00 150.00 160.00 220.00
BOUNDARY 4 400.00 400.00 400.00 400.00 400.00 400.00 400.00 400.00
SECTIONS 500.00 530 - 00 580.00 610,00 1500,00
T. CRACKS 210.00 230.00 280.00 290.00 290.00
W IN CRACK 210.00 230.00 280.00 290.00 290.00
BOUNDARY 1 210.00 230.00 280.00 290.00 290.00
BOUNDARY 2 210.00 230.00 280.00 290.00 290.00
BOUNDARY 3 270.00 300.00 345.00 360.00 360 .00
BOUNDARY 4 400.00 400.00 400.00 400.00 400.00
Project: Shen - 77 Portuguese Bend Road By: SN Sheet 5 of 6
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SOIL PROPERTIES

LAYER
1
2
3

DENSITY
425.00
125.00
125.00

COHESION
700.00
990.00
990,00

BOUNDARY FORCES AND PRESSURES

LINE LOADS

kkkkkkkkAKkKk

RESULTS

kkhkkKXkkk*kKk*k

NUMBER TANGENT

1 300.
2 297
3 300.
4 304.
5 300.
6 298.
7 300.
8 302.
9 300.
10 298.
9k 8 302.
12 300.
13 298 .
14 302 «
15 302 .
16 298.

F.S. MINIMUM=

X COORDINATE

200.
210.
220 .
230.
240.

NSO WOWR O OONRE O

580.
S
600.
584.
560.
598.
610.
602.
5980,
588 .
592.
580.
598.
602.
582
578.

00
00
00
00
00

RADIUS

NP> WO WERE O OONRFE O

MAGNITUDE

2000.
2000.
2000.
2000.
2000.

000
000
000
000
000

(X) CENTER

720
700.
720.
740.
720.
710.
720,
730.
720.
710.
430 .
120 .
710
7304
7130.
7210«

e alofelsRollslolelalalleleolelel]

(Y)

30.00
46.00
43.00

INCLINATION WITH VERT - DEG

—-280,
=280.
=300 .
-280.
-260.
~300.
=310
-300.
=290,
=2.9 0.
~280..
—28 s,
=300
=300
=280.
=280

1.454 FOR THE CIRCLE OF CENTER

FRICTION ANGLE

CENTER

COOOO O QOO0 00 0 O

DELTA PHI
- 00
.00
.00

.00
.00
.00
.00
.00

F.S.

.455
.462
455
.463
.459
.461
.456
.454
.454
.457
.455
.455
.461
.454
.458
.456

el e T o = Y S Gy G

( 720.0,-290.0)

Project:

Shen - 77 Portuguese Bend Road

Project Ref.4868-12

By:
Date:

SN

Sheet 6 of ©

5/10/12 Plate IV-6

SWN Soiltech Consultants,

Inc.




SWN Soiltech Consultants, Inc. Page 23 of 24
Project Ref. 4868-12
May 10, 2012

APPENDIX V

SLOPE SURFACE STABILITY ANALYSIS

Stability of the surface of the existing slope below the area of the proposed residence,
as shown along Section C-C’ of the Coast Geotechnical report, has been analyzed.
The existing natural slope is as steep as 1%:1 (Horizontal to Vertical) and exposes
soil/colluvium,

The shear strength parameters adopted in the analysis of the existing natural slope are
based on direct shear tests on representative undisturbed samples of the colluvium
under soaked conditions. The residual shear strength has been used.
Density Cohesion Friction Angle Plate
Colluvium 125 pcf 450 psf 19 degrees C-1

Calculations are included on Plate V-1. A factor-of-safety in excess of 1.50 has been
obtained for a 1%:1 slope that has colluvium within 4 feet of the slope surface.



Slope Surface Stability Analysis

Existing Natural Slope

135:1 (34°)

Calculate the surficial stability of the soil/colluvium using the Infinite
Slope Analysis with parallel seepage.

This method was recommended by the A.S.C.E. and the Building and Safety
Advisory Committee (8/16/78).

Soil properties (all saturated) reference: Plate C-1

Cohesion 450 pst
Phi angle 18 degrees
Saturated density 125 pet
Slope angle 34 degrees
Water density 62.4 pct
Depth of saturation 4 feet
Factor of Safety = 450 + (125 - 62.4)4(cos 34°)? tan 19°

125 {4) ecos 34° sin 34°

The calculated Factor of Safety is 2.20

Conclusions:

Calculations indicate the natural slope has a Factor of Safety of 2.20
and is considered surficially stable.

Project: Shen — 77 Portuguese Bend Road By: SN Sheet 1 of 1
Project Ref.4868-12 Date: 5/10/12 Plate V-1
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APPENDIX VI

SEISMIC DESIGN PARAMETERS

The seismic design parameters for the proposed structures were determined in
accordance with Chapter 16 of the 2010 California Building Code.

The mapped acceleration parameters were obtained from the National Seismic Hazard
Mapping Project Web Site (http://eghazmaps.usgs.gov/). The output for the subject
site is included in the attached Plate VI-1.



http://eqhazmaps.usgs.gov/

Seismic Factors

From: National Seismic Hazard Mapping Project Web Site
(http://eghazmaps.usgs.gov/)

Conterminous 48 States
2005 ASCE 7 Standard
Latitude = 33.74573
Longitude = -118.35570000000001
Spectral Response Accelerations Ss and S1
Ss and S1 = Mapped Spectral Acceleration Values
Site Class B- Fa=1.0 . Fv=1.0
Data are based on a 0.01 deg grid spacing

Period Sa

(sec) (g)

0.2 1.609 (Ss, Site Class B)

1.0 0.650 (S1, Site Class B)

Conterminous 48 States

2005 ASCE 7 Standard

Latitude = 33.74573

Longitude = -118.35570000000001

Spectral Response Accelerations SMs and SM1
SMs = Fa x Ss and SM1 =Fv x S1

Site Class D - Fa=1.0 Fv=1.5

Period Sa
(sec) (g

0.2 1.609 (SMs, Site Class D)
1.0 0.976 (SM1, Site Class D)

Conterminous 48 States

2005 ASCE 7 Standard

Latitude = 33.74573

Longitude = -118.35570000000001

Design Spectral Response Accelerations SDs and SD1
SDs =2/3 x SMs and SD1 =2/3 x SM1

Site Class D - Fa=1.0 ,Fv=1.5

Period Sa

(sec) (g)

0.2 1.073 (SDs, Site Class D)
1.0 0.650 (SD1, Site Class D)

Project: Shen — 77 Portuguese Bend Road, Rolling Hills Date: 3/15/12
Project Ref. 4868-12 Plate: VI-1

SWN Soiltech Consultants, Inc.




CoAST GEOTECHNICAL, INC.

1200 W, Commonwealth Avenue, Fullerton, CA 92833  Ph; (714) 870-1211 _ Fax: (714) 870-1222 E-mail: coastgeotec@sbeglobal. net

October 31, 2013 _ ' W.0. 430412-03

Mr. and Mrs. Shen
26810 Fond du Lac Road
Rancho Palos Verdes, CA 90275

Subject: Report of Percolation Feasibility for New Residence, 77
Portuguese Bend Road, Rolling Hills, County of Los
Angeles, California

Mr. Shen;

Submitted herewith is the percolation feasibility study performed for 77 Portuguese Bend Road found in
the City of Rolling Hills. This report completes our work scope for the project outlined in our proposal
dated June 18, 2013.

PURPOSE

The purpose of the percolation study is to determine if the subject site has sufficient area with suitable
percolation, physiographic and geologic characteristics for construction of a leach field onsite absorption
system, in general accordance with County of Los Angeles guidelines.

The proposed system is to service a new residence.
WORK SCOPE
The project work scope consisted of the following.;
1. Location and excavation of six exploratory test pits and boring.
2. Geologic logging of the pits and boring.
3. Pre-saturation and percolation testing for a leach field.
4. Analysis of data.

5. Preparation of this report.

To facilitate compliance with the County of Los Angeles Guidelines, each County requirement is stated
below followed by our statement.

Item 1

Item 1 requests the location of the property including the legal description.



CoAST GEOTECHNICAL, INC

Mr.Shen ' 2 W.0. 430412-03
Report of Percolation Feasibility October 31,2013

» The site is identified as 77 Portuguese Bend Road in the City of Rolling Hills, County of Los
Angeles, California. The APN for the property is 7567-013-005.

» The site is shown on a Vicinity Map appended as Figure 1.
Item 2

Item 2 request the owner’s name, address, and phone number.

» The owners’ name is Mr. and Mrs. Shen with the mailing address as shown on the cover page of
this report.

» A phone number for the owner is 310-373-3833(H) or 310-923-0474(C).
Item 3

Item 3 requests the type of proposed sewage system,

= Based on our understanding of the project the proposed disposal system will service a new
residence. The primary and secondary systems will consist of a septic tank with leach lines. The
system will service a residence with three true bedrooms and one bedroom equivalent (detached

* office/studio) for a bedroom count of four. '

» The proposed septic tank and leach trenches will be located west of the proposed studio/office in a
landscape area. The area is a ridgeline with gencral level topography in north-south direction and a
gentle downward gradient to the west.

Ttem 4

Item 4 requests description of the on-site materials.

= Earth material at the location of the leach trenches is composed of native sandy to silty clays and
silty clayey sands. Percolation waters will be disposed of into native soils and terrace materials.
Geologic logs of the exploratory pits are presented on Plates A through F. A geologic log of a
nearby deep boring, excavated for site geologic work, is presented on Plate G. The pit locations
and boring location are presented on Figure 2. A geologic section, A-A’, is presented on Figure 3.

Item 5

Item 5 requests a scaled grading plan.

a. Figure 2 is a site/grading plan that shows the property lines and proposed site improvements at a
reduced scale of 1”= 40ft. An enlarged portion of the plan for the leach field area is attached as
Figure 2.1

b. Figure 2 includes topography that indicates slopes in the area.
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Report of Percolation Feasibility October 31, 2013

C.

d.

F R e

Ttem 6

No hydrophytic plants or oak trees were observed in the vicinity of the leach field.

No wells, abandoned wells, or springs are present on the site. Drinking waters will be from
metered City service,

The pit and boring locations are indicated on Figure 2 and 2.1.
Rock outcrops were not observed in the vicinity of the leach field.
The proposed residence and appurtenances are shown on Figure 2.

'The dimensions of the proposed septic tank and leach field are shown on Figure 2.1. Section A-A’,
Figure 3, is a geologic cross-section that indicates typical leach field construction. Typical leach
trench construction is depicted on Figure 6.

The proposed septic tank will be located west of the office/studio as shown on Figure 2 and 2.1.
The residence shows three true bedrooms and one bedroom equivalent (office/studio) for a
bedroom count of four. Based on a bedroom count of four and table K2 a septic tank size of 1200
gallons shall be utilized. The determined percolation rate does not exceed 5 minutes 20 seconds, as
such; a conventional septic tank such as a Jenson JS-1200 or equivalent may be utilized.

A cross-section view of the septic tank, risers and system dimensions is attached as Figure 5.

The primary and expansion leach trenches are shown on Figure 2.1. Each system shall consist of
three leach lines each 45 feet in length, by three feet in width with two feet of gravel beneath the

- pipe. A distribution box will be needed for the system.

The project contractor shall provide documentation of washing of any filler material (if used) by
the supplier.

Pertinent setback distances are indicated on Figure 2.1. Setbacks from property lines, buildings,
leach lines and septic tanks are per Table K-1.

Item 6 requests a copy of the approved grading plan.

Item 7

Figure 2 is a copy of the site/grading plan.

Item 7 requests a historic high groundwater level determination.

Item 8

There are no historic water level readings for this area. Consequently, a test boring was advanced
to a minimum depth of ten feet below the bottom of the proposed leach line. No waters were
encountered.

Item 8 requests a floor plan of the building.
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» The proposed house floor plan showing room use is shown on Figure 4, Our interpretation of the
proposed residence shows a true bedroom count of three with one bedroom equivalent
(office/studio) for a total bedroom count of four.

Item 9
Item 9 requests a final county geologic review sheet required by Building and Safety.

» Project geologic reports prepared by Coast Geotechnical, Inc. found acceptable conditions for
construction of the proposed site improvements. The reports were processed through an outside
reviewer for the City of Rolling Hills. To our knowledge the report has been approved.

Item 10
Item 10 requests percolation test data

a. Todd Houseal, a Certified Engineering Geologist, performed the percolation testing,

b. The test pits had a one-foot square pit excavated at the bottom in which to perform the Ryon test.
These pits were presoaked in accordance with County guidelines on August 13 2013 between
7:45am and 7:51am.

c. Percolation testing was performed on August 14, 2013. The test holes were observed to be free of
standing water prior to percolation testing.

Testing was performed by filling each test hole with clear waters from a water barrel. Waters were
allowed to stabilize then timed readings were taken for each water drop of one inch. The timed
drop between the fifth and sixth inch was utilized in determining the needed length of leach field.

Field data and calculations for each test hole are presented on Plates H through M.

Our field data and calculations show favorable conditions for an onsite effluent system. The
calculated percolation rates for each test hole exceeds the County of Los Angeles Department of
Health minimum rate of 63.5 minutes needed to issue a permit for a leach field private sewage
disposal system. An advanced treatment system for effluent will not be required due to percolation
rates being slower than the County limit of 5 minutes 20 seconds.

Design of the leach field system is based on the slowest percolation rate obtained from the testing
performed. Based on the results obtained from test pit 6 the leach field must be 134 feet in length
and utilize two feet of gravels beneath the leach pipe. To accommodate this length of line and to
comply with the requirements that individual lines must be of equal length and be on near level
ground we recommend that three individual lines each 45 feet in length be used. for a total of
length of 135 feet.

Item 11
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Item 11 requests a conclusion on the suitability of the site for the proposed system.

» Information obtained from the percolation testing indicates that the proposed on-site sewage
disposal system is suitable from a geologic standpoint, '

= Effluent will migrate through structure of the native soils. Effluents will not daylight.
Item 12

Item 12 requests a signed statement that this report presents an accurate and complete disclosure of all
facts known relating to the proposed on-site sewage disposal system.

» It is our opinion that this report presents an accurate and complete disclosure of all facts that are
known and relate to the proposed on-site sewage disposal system.

» The client is advised that an onsite sewage disposal system is considered temporary only with
eventual failure and requirement for replacement with a new system. Life expectancy of a system
varies widely dependent on usage, construction and maintenance. Coast Geotechnical, Inc. makes
no warranty or guarantee of the system or length of effectiveness.

» COAST GEOTECHNICAL, INC. shall be consulted if the system loads change from those
anticipated; if the trench locations change significantly; if an alternate advanced treatment system
is utilized and during construction so the trenches may be observed.

We appreciate this opportunity to be of service to you.

Respectfully submitted:
COAST GEOTECHNICAL, INC.

Todd D. Houseal
CEG 1914 Exp 4/14



SITE VICINITY MAP

San Pedro USGS Topographic Map

COAST GEOTECHNICAL, INC.
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GEOLOGIC CROSS SECTION
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SEPTIC TANK SECTION

1200 GALLON

RESIDENTIAL SEPTIC TANK
MODEL JS1200
NON—TRAFFIC ACCEPTED BY UPCO

OPTIONAL 24" DIA. CONCRETE

SIDE VIEW ACCESS COVER OR PARKWAY
CUTAWAY CAST IRON R & C. 4"PVC INLET
o & OUTLET
DAL, OPTIONAL 8" OR I PIPE AND
/ 12" RISERS . FITTINGS
] ?ANDARD
— a" '\ — |
_‘. N A e e T, T e KT g
INLET T /
HINVERT| i S A f_ s
[ CONCRETE LID :
STANDARD i
Q’: 5."'8"
4'-10" ’1 a-7"
r ' —
| 8!_6” |
R —————————— - ———— -
i OPTIONAL SIDE LOCATION] |
| FOR INLET T I
| 1 I
I ] |
mﬂ 5:_911
I Il )
I | |
i I |
| 1 _J
b e e I, I
TOP VIEW bl
m LIQUID CAPACITY: 1200 GALLONS
TANK DESIGNED FOR NON—TRAFFIC USE WITH A MAXIMUM
LOAD OF 500 PSF AND DRY SOIL CONDITIONS (WATER TABLE
BELOW TANK). EARTH COVER OVER TANK NOT TO EXCEED 3'.
| m THE PRECAST CONCRETE TANK SHALL BE PLACED ON LEVEL, -
UNDISTURBED SOIL OR APPROVED COMPACTED FILL.
® EFFLUENT FILTERS ARE AVAILABLE UPON REQUEST. COAST GEOTECHNICAL, INC.

m FOR COMPLETE DESIGN AND PRODUCT

IN RECAST.
FORMATION CONTACT JENSEN P | wo. 430412 Figure 5




TYPICAL LEACH LINE TRENCH

12” minimum earth cover abgve lines
4” perforated pip_e ~—

Filter fabric between earth cover and fil

ter material
Min. 2”of filter material above pipe

24" of filter material (3/4” gravels or approved material)

-

|

|

T—]L.

rench bottom raked and cleaned
Trench width 36”

COAST GEOTECHNICAL, INC.

W.0. 430412 Figure 6




SUMMARY OF TEST PIT NO. 1

Date: 8/13/2013
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77 Portuguese Bend Road
Rolling Hills, CA Plate No. A
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Date: 8/13/2013

SUMMARY OF TEST PIT NO. 2
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Date: 8/13/2013

SUMMARY OF TEST PIT NO. 3
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SUMMARY OF TEST PIT NO. 4
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SUMMARY OF TEST PIT NO. 5
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SUMMARY OF TEST PIT NO. 6
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FIELD LOG OF BORING NO. 1
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FIELD LOG OF BORING NO. 1
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PERCOLATION TEST PIT 1

PRESOAK

Date — August 13, 2013 Time — 7:45am

TESTING

Date — August 14, 2013

Each test hole was observed to be free of water prior to testing

Interval (inch drop) Clock Time Minutes

0-1 7:45-7:54 9
1-2 7:54-8:07 13
2-3 8:07-8:21 14
3-4 8:21-8:39 18
4-5 8:39-8:57 18
5-6 8:57-9:16 19

CALCULATION FOR 1200gal TANK

Ryon formula: A =(T +6.24/29)x (C/2)

A = Square feet of three foot wide trench

T = Time in minutes for the sixth inch of water to drain — 19 minutes

C = Proposed septic tank capacity — 1200gallons

A=(19+6.24)/29) x (1200/2)

=522

The value (A) is divided by five for lineal feet of trench, for two feet of rock beneath the _? |

perforated pipe

522/5 = 105 feet of trench

COAST GEOTECHNICAL, INC.

W.0. 430412 Plate H




PERCOLATION TEST PIT 2

PRESOAK

Date — August 13, 2013 Time — 7:47am

TESTING
Date — August 14, 2013

Each test hole was observed to be free of water prior to testing

Interval (inch drop) Clock Time Minutes
0-1 7:52-7:53 1
1-2 : 7:53-7:55 2
2-3 7:55-7:58 3
3-4 7:58-8:04 6
4-5 8:04-8:14 10
5-6 8:14-8:24 10

CALCULATION FOR 1200gal TANK

Ryon formula: A = (T + 6.24/29)x (C/2)
A = Square feet of three foot wide trench
T = Time in minutes for the sixth inch of water to drain - 10 minutes

C = Proposed septic tank capacity — 1200gallons

A=(10+6.24)/29)x (1200/ 2)
=336
The value (A) is divided by five for lineal feet of trench, for two feet of rock beneath the

perforated pipe

336/5 = 68 feet of trench

COAST GEOTECHNICAL, INC.

W.0. 430412 Plate |




PERCOLATION TESTPIT 3

PRESOAK

Date — August 13, 2013 Time — 7:47am

TESTING
Date — August 14, 2013

Each test hole was observed to be free of water prior to testing

Interval (inch drop) Clock Time Minutes
0-1 8:02-8:04 2
1-2 8:04-8:20 16
2-3 8:20-8:38 18
34 8:38-8:58 20
4-5 8:58-9:18 20
5-6 9:18-9:40 20

CALCULATION FOR 1200gal TANK
Ryon formula: A =(T + 6.24 /29) x (C/ 2)

A = Square feet of three foot wide trench
T = Time in minutes for the sixth inch of water to drain — 20 minutes

C = Proposed septic tank capacity — 1200gallons

A=(20+6.24)/29)x(1200/2)
=543
The value (A) is divided by five for lineal feet of trench, for two feet of rock beneath the

perforated pipe

543/5 = 109 feet of trench

COAST GEOTECHNICAL, INC.
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PERCOLATION TEST PIT 4

PRESOAK

Date — August 13, 2013 Time — 7:47am

TESTING

Date — August 14, 2013

Each test hole was observed to be free of water prior to testing

Interval (inch drop) Clock Time Minutes

0-1 8:04-8:07 3
1-2 8:07-8:12 5
2-3 8:12-8:19 7
3-4 8:19-8:27 8
4-5 8:27-8:39 12
5-6 8:39-8:54 15

CALCULATION FOR 1200gal TANK
Ryon formula: A = (T + 6.24 /29 x (C/2)

A = Square feet of three foot wide trench

T = Time in minutes for the sixth inch of water to drain — 15 minutes

C = Proposed septic tank capacity — 1200gallons

A=(15+6.24)/29) x (1200 /2)

= 440

The value (A) is divided by five for lineal feet of trench, for two feet of rock beneath the

perforated pipe

440/5 = 88 feet of trench

COAST GEOTECHNICAL, INC.
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PERCOLATION TEST PIT 5

PRESOAK

Date — August 13, 2013 Time — 7:50am

TESTING

Date — August 14, 2013

Each test hole was observed to be free of water prior to testing

Interval (inch drop) Clock Time Minutes

0-1 8:21-8:25 4
1-2 8:25-8:33 8
2-3 8:33-8:40 7
3-4 8:40-8:52 8
4-5 8:52-9.04 12
5-6 9:04-9:20 16

CALCULATION FOR 1200gal TANK

Ryon formula: A = (T + 6.24 /29) x (C/2)

A = Square feet of three foot wide trench

T = Time in minutes for the sixth inch of water to drain — 16 mihutes

C = Proposed septic tank capacity — 1200gallons

A =(16+6.24)/29) x (1200 / 2)

=461

The value (A) is divided by five for lineal feet of trench, for two feet of rock beneath the

perforated pipe

461/5 = 93 feet of trench

COAST GEOTECHNICAL, INC.
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PERCOLATION TEST PIT 6

PRESOAK

Date — August 13, 2013 _ Time — 7:51am

TESTING
Date — August 14, 2013

Each test hole was observed to be free of water prior to testing

Interval (inch drop) Clock Time Minutes
0-1 7:35-7:45 10
1-2 7:45-8:04 19
2-3 8:04-8:23 19
3-4 8:23-8:43 20
4-5 8:43-9:01 20
5-6 ~ . 9:01-929 26

CALCULATION FOR 1200gal TANK

Ryon formula: A =(T +6.24 /29 x (C/2)
A = Square feet of three foot wide trench
T = Time in minutes for the sixth inch of water to drain — 26 minutes

C = Proposed septic tank capacity — 1200gallons

A= (26+6.24)/29) x (1200 /2)
=667
The value (A) is divided by five for lineal feet of trench, for two feet of rock beneath the

perforated pipe

667/5 = 134 feet of trench

COAST GEOTECHNICAL, INC.

W.0. 430412 Plate M














































COAST GEOTECHNICAL, INC.

1200 West Commonwealth, Fullerton, CA 92833 =Ph:(714) 870-1211 = Fax: {714) 8§70-1222 = email: coasteeotec@sbeglobal.net

June 10, 2015 W.0. 430412-05

Mr. and Mrs. Shen
26810 Fond du Lac Road
Rancho Palos Verdes, CA 90274

Subject: Geotechnical Review of Proposed Grading Plan
and Acceptance of Geotechnical Responsibility
for 77 Portuguese Bend Road, Rolling Hills,
California

References:
1. Preliminary Geologic Investigation of Proposed Residence, 77 Portuguese Bend Road, Rolling
Hills, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-01, dated May 5, 2012

2. Geologic Response to Geotechnical Review for 77 Portuguese Bend Road, Rolling Hills,
California; by COAST GEOTECHNICAL, Inc., W.0. 430412-02, dated February 28, 2013,

Dear Mr. Shen:

This geotechnical review of the proposed grading plan has been prepared at your request. The
proposed grading plan is appended. Superimposed on the grading plan is the general geology of
the building area. Our understanding of construction is as follows:

¢ The plan indicates a single family single story residence, a detached office, swimming pool, fire
truck hammerhead, hardscape and landscape.

e The habitable buildings will have foundations placed into bedrock or tetrace deposits per project
reports. Interior floors will be raised wood.

s Minor retaining walls may be required in some areas to accommodate needed topographic
changes.

e Across the building pad minimal cut and fills are proposed to achicve designed pad grades.

o A fill slope is planned along the western side of the residence.

ACCEPTANCE OF RESPONSIBILITY

The soils engineer of record, Mr. Steve Ng, of SWN Soiltech has retired. Coast Geotechnical has
agreed to assume this responsibility.

COAST GEOTECHNICAL, Inc. has reviewed the report issued by SWN Soiltech dated May 10,
2012 for the project and is in substantial agreement with the findings and conclusion of the
referenced reports and accepts geotechnical responsibility for information therein, unless modified
herein.
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Findings and conclusions presented by COAST GEOTECHNICAL, Inc. in this report shall
supersede all previous project recommendations.

Based on our understanding of construction the referenced reports are still applicable with the
following added comments.

¢ The proposed fill slope will require a keyway and benching in accordance with the referenced
report by SWN Soiltech. A keyway and midslope subdrain will be required. This is depicted on
appended cross section A-A', Figure 2. Qutlet pipes shall be placed every 50 fect,

o Pad drainage shall be in accordance with applicable codes. Site waters shall not be allowed to
flow off the graded pad onto descending slopes.

o The proposed driveway will be graded to direct drainage to the inside edge of the driveway,
where surface drainage is to be collected and directed to a disposal area via non erodible design.

¢ Along the toe of existing oversteepened driveway cuts a three foot high slough wall shall be
constructed to protect the driveway from potential isolated rock falls and slumps.

e Portions of the driveway are within or are near the margin of an active landslide and will require
periodic maintenance to retain usability.

e It is recommended that utilities that service the residence and are within an active landslide area,
be constructed above grade and with some flexibility to accommodate future land movements.
Water and gas utilities should be outfitted with some type of automatic shutoff if breakage occurs.

* The proposed pool/spa shall be designed as free standing and shall be supported by bedrock or
terrace. Pool walls shall be designed to support the water, having a density of 62.4 pounds per
cubic foot without bearing from adjacent soil. The walls should be able to support the adjacent soil
when the pool is empty. The earth pressure may be calculated as an equivalent fluid pressure of 100
pounds per cubic foot for level backfill, plus the lateral pressure due to any superimposed surcharge
when the pool is empty. Expansion joints shall be placed between the pool and deck. All pool utility
lines shall be backfilled with soils compacted to a mininmum of 90% relative compaction. Where
pool lines are sensitive to the use of compaction equipment the trenches shall be backfilled with one
sack slurry. COAST GEOTECHNICAL, Inc. shall verify the backfill of all trenches. Pool decking
shall be cast free of the swimming pool structure and access openings. The free space shall be filled
with flexible water stop materials. The client is advised that due to the expansive nature of site soils
that some horizontal and vertical movement between the pool and pool decking will occur over
time. The pool foundation excavation shall be observed and approved by COAST
GEOTECHNICAL, Inc, prior to the placement of reinforcement. These recommendations are
subject to change based on the review of pool plans.

* Reinforcement of foundations shall be with four #5 bars two top and two bottom.

o Foundations shall have a minimum embedment of 24 inches below lowest adjacent grade and a
minimum of 18 inches of embedment into competent terrace or bedrock, whichever is deeper.
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All proposed foundations and the pool shail comply with a setback of H/3, where H is the slope
height. The setback is measured from the bottom outside footing edge horizontally fo the slope
face. Deepened foundations should be anticipated for portions of the project.

Based on the current CBC the following seismic design parameters are provided. These seismic
design values were determined utilizing latitude 33.74498 and longitude -118.355000 for the site,
and calculations from the USGS seismic tool application. A printout from the USGS site is
appended. A conservative site class D was assigned to site carth materials.

Site Class =D

Mapped 0.2 Second Spectral Response Acceleration, Ss = 1.445g

Mapped One Second Speciral Response Acceleration $1 = 0.546g

Site Coefficient from Table 1613A5.3(1), Fa=1.0

Site Coefficient from Table 1613A5.3(2), Fv=1.5

Maximum Design Spectral Response Acceleration for short period, Sy = 1.445g
Maximum Design Spectral Response Acceleration for one-second period, Sy = 0.819g
5% Design Spectral Response Acceleration for short period, Spg =0.963g

5% Design Spectral Response Acceleration for one-second period, Sp) = 0.546g

A chemical analysis of typical sub-surface earth material showed a sulfate content of 1,258ppm.
Based on the CBC and Table 4.3.1 of ACI 318-05 this is a moderate exposure to sulfate corrosion.
Type II 4,000 psi concrete with a maximum water cement ratio of 0.50 shall be utilized for the
foundation system. Structural requirements may dictate a higher concrete strength.

Where a slab on grade is proposed the slab shall be a minimum of five inches actual thickness
with #4 bars 12 inches on center each way. Structural design may require additional reinforcement
and slab thickness or use of alternate foundation and slab systems.

If the soils at grade become disturbed during construction, they shall be brought to 3-4% over
optimum moisture content and compacted to a minimum of 90% relative compaction prior to
placing concrete. COAST GEOTECIHNICAL, Inc. will need to verify adequate mitigation.

A capillary break shall underlie all slab on grades, shall comply with the requirements of the local
Jurisdiction, and shall be a minimum of four inches in thickness. Geotechnically coarse clean sand is
acceptable; however, some localities require the use of Y-inch or larger clean aggregate gravel. If
gravels are used a heavy filter fabric shall be placed over the gravels prior to placement of the vapor
barrier to minimize puncturing of the vapor barrier. The gravel shall be compacted with a vibratory
plate to consolidated and level condition.

Between the capiliary break and bottom of slab a vapor barrier consisting of a plastic film
(minimum 15 mil polyvinyl chloride or equivalent) should be used. The vapor barrier should be
properly lapped and sealed in accordance with code. The vapor barrier shall be in contact with the
slab bottom. The vapor barrier shall underlay all slab on grades.

Prior to placement of the capillary break or vapor barrier, COAST GEOTECHNICAL, Ine., shall
test the slab subgrade soils for moisture content.

Hardscape slab subgrade areas shall exhibit a minimum of 90% relative compaction and a moisture
content of 3-4% over optimum, to a depth of at least two feet. Deeper removal, moisture
conditioning and compaction may be required if unacceptable conditions are encountered. These
areas require testing just prior to placing concrete.
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Exterior hardscape slabs will be subject to stress from volume changes in subgrade soils, which may
lead to cracking. The followings recommendations will minimize cracking and offsets, but will not
eliminate concrete cracks.

Minimum recommendations for exterior concrete slabs are four inches actual thickness with #4 bars
at 12-inches on center each way. The proposed driveway shall be six inches actual thickness with
#4 bars at 12-inches on center each way. These recommendations supersede any provided on Plate
A.

Doweling slabs to perimeter footings can mitigate movement of slabs adjacent to structures and
should consist of No. 4 bars bent around exterior slabs. Doweling should be spaced no farther than
36 inches on centers. As an option to doweling, an architectural separation could be provided
between the main structure and abuiting appurtenance improvements, Presaturation of exterior slab
areas is also desirable. At exterior edges of patios and other flatwork, a cut-off wall to the same
depth and containing the same reinforcement as exterior footings is highly recommended. If no
significant load is associated with the edge of the slab, the width of the cut-off wall may be limited
to eight inches. Reinforcement adopted for the main structure may be applied to the appurtenances.
Proper control joints, jointing, expansion joints, saw cutting and other measures shall be utilized to
control cracking of hardscape.

As an alternative to rigid hardscape or brickwork, flexible pavers may be utilized.

All utility line, area drains, and other trench backfills shall be compacted to a minimum of 90%
relative compaction and shall require testing at a minimum of two-foot vertical intervals.

Utility lines shalt be located outside a 45° degree line projected downward from a foundation’s
bottom edge.

Where below grade utility lines enter a building footprint, a significant section of the trench shall
contain a compacted cohesive fill or slurry backfill plug to mitigate the migration of waters through
permeable backfill soils into interior building areas.

Creep loads may impact proposed site improvements. Proposed foundations and site improvements
located within twenty feet of a top of slope or located on a slope shall incorporate a creep value of
1,000 pounds per foot of depth for the upper three feet of earth material. Where creep forces are
found passive pressure shall be ignored fo the depth of the creep zone.

Regardless of the current condition of site the client is advised that there is an undefined inherent
risk of some type of slope failure with all hillside property. Placing a level on this risk is not
possible due to influences beyond the control of this consultant and individual property owners, and
the lack of offsite subsurface knowledge. Some influences that can affect future slope stability are
rainfall, neighbor and site irrigation practices, runoff waters, seismic activity, improper grading
activities, improper building activities, poor site drainage, leakage of underground utilities, poor
landscaping practices, failure to clear out terrace drains and inlets of debris, uncontrolled rodent
burrowing, and other factors. To assist the client in controlling some of these influences Slope
Maintenances Guidelines are appended.

All project recommendations are subject to change based on field conditions encountered.
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SECTION 111 COMPLIANCE STATEMENT

It is the opinion of the undersigned, a duly certified engineering geologist and soils engineer,
based upon our work as outlined in the referenced reports and in those referenced by it, that if the
proposed improvements as we understand them are constructed in accordance with our and other
design consultants recommendations, applicable codes, standard care of the industry, and with
proper geotechnical and geologic observations (1) the proposed structure(s) will be safe against
hazard from local landslide or slippage, and that (2) the proposed building or grading
construction will have no adverse effect on the geologic stability of property outside of the
building site. The nature and extent of tests conducted for purposes of this declaration are, in the
opinion of the undersigned, in conformance with generally accepted practice in the area. Test
findings and statements of professional opinion do not constitute a guarantee or warranty,
expressed or implied

We appreciate this opportunity to be of service to you.

Respectfully submitted:
COAST GEOTECHNICAL, Inc.

Ming-Tarng Chen Todd D. Houseal
RCE 34011 CEG 1914, Exp 04/16
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Maintenance of Hillside Home Sites
Recommendations

During the wet weather season, homeowners become concerned about the stability of their building sites.
In general, modern design and construction practice minimizes the probability of serious slope failure.
The grading codes of the local jurisdiction (cities and counties) in California concerning filled land,
excavation, terracing and slope construction are among the most stringent in the country and if followed,
are adequate to meet most natural occurrences. Therefore, the concern of the homeowner should be
directed toward maintaining slopes, drainage provisions and facilities so that they will perform as
designed.

The following discussion, general recommendations and simple precautions are presented herein to help
the homeowner maintain his hillside-building site.

The general public often regards the natural terrain as stable - “terra firma™. This, of course, is an
erroneous concept, Nature is always at work altering the landscape. Hills and mountains are worn down
by mass wasting (erosion, sliding, creeping) and the valleys and lowlands collect these products. Thus the
natural process is toward leveling the terrain. Periodically (over tens of millions of years) major land
movements build mountains and erosion tends to level the terrain. In some areas these processes are very
slow and in others they are more rapid.

Development of hillsides for residential use is carried out, in as far as possible, to enhance the natural
stability of the site and to minimize the probability of instability resulting from the grading necessary to
provide home sites, streets, and yards. This has been done by the developers and designers on the basis of
geologic and soil mechanics investigations, In order to reduce the risk of slope failures, the slope and
drainage provisions and facilities must be maintained by the homeowner.

Homeowrners are accustomed to maintaining their homes. They expect to paint their houses periodically,
replace wiring, clean out clogged plumbing, repair roofs, etc. Maintenance of the home site, particularly
on hillsides should be considered on an even more serious basis. In most cases lot and site maintenance
can be taken care of along with landscaping and can be carried out less expensively to the homeowner
than repair after neglect,

Most hillside lot problems are associated with water. Uncontrolled water from poor drainage, over
irrigation, a broken pipe, cesspool or wet weather causes most damage. Wet weather is the largest cause
of slope problems, particularly in California where rain is intermittent, but may be torrential. Therefore,
drainage and erosion control are the most important aspects of home site stability. These provisions must
not be altered without competent professional advice and maintenance must be carried out to assure their
continued operations,

We offer these procedures as a checklist to homeowners:

1. Check roof drains, gutters and down spouts to be sure they are clear. Depending on your
location, if you do not have roof gutters and down spouts, you may wish to install them, Without
gutters or other adequate drainage, water falls from the roof eaves and collects against foundation
and basement walls, which can be undesirable.

2. Clear surface and terrace drainage ditches and check them frequently during the rainy seasom,
with a shovel, if necessary. Ask your neighbors to do likewise.
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11.
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13.

14.
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Be sure that all drainage ditches and sub-drains have outlet drains that are opern. This should be
tested during dry weather. Usually this can be done simply with a hose. If blockage is evident,
you may have to clear the drain mechanically.

Check all drains at the top of slopes to be sure that they are clear and that water will not overflow
the slope itself, causing erosion.

Keep subsurface drain openings (weep-holes) clear of debris and other material, which could
block them in a storm.

Check for loose fill above and below your property if you live on a slope or terrace.

Watch hoses and sprinklers. During the rainy season, little, if any, irtigation is required. Ovet-
saturation of the ground is not only unnecessary and expensive, but can cause subsurface damage.

Watch for water backup of drains inside the house and toilets during a rainy season since this may
indicate drain or sewage blockage.

Exercise ordinary precaution. Your house and building site was constructed to meet certain
standards, which should protect against any natural oceurrence, if you do your part in maintaining
them.

Care and maintenance of hillside homes includes being sure that terrace drains and brow ditches
on slopes or at the top of cuts, or fill slopes are not blocked. They are designed to carry away
runoff to a place where it can be safely distributed. Generally, a little shovel work will remove
any accumulation of dirt and other debris, which may clog the drain. If several homes are located
on the same terrace, it is a good idea to check with your neighbors. Water backed up on their
properties may eventually reach yours. Water backed up in surface drains will tend to overflow
and seep into the terraces, creating less stable slopes.

Water should not be permitted to collect or pond on your home site. Ponded water will tend to
either seep into the ground loosening fill or natural ground, or will overflow onto the slope and
cause erosion. Once erosion is started, it is difficult to control and severe damage may result
rather quickly.

Roof drains and guiters or down spouts should not be connected to subsurface drains. Rather,
arrange them so that water cither flows off your property in a specially designed pipe or it flows
out onto a paved driveway or the street. The water then may be dissipated over a wide surface or
preferably be carried away in a paved gutter or storm drain, Subdrains are constructed to take care
of ordinary subsurface water and cannot handle the overload from roofs during a heavy rain.

Water should not be allowed to spill over slopes, even where this may seem to be a good way to
prevent ponding. This trends to cause erosion and, in the case of fill slopes, can cut away
carefully designed and constructed sites.

Loose soil or debris should not be left on or tossed over slopes. Loose soil soaks up water more
rapidly than compacted fill. In addition, it is not compacted to the same strength as the slope itself
and will tend to slide when laden with water and may even affect the soil beneath it. The sliding
may clog terrace drains below or may cause additional damage in weakening the slope. If you
live below a slope, try to be sure that loose fill is not dumped above your property.
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Water should not be discharged into subsurface blanket drains close to slopes. French drains are
sometimes used to get rid of excess water when other ways of disposing of water are not readily
available. Overloading these drains saturates the ground and, if located close to slopes, may
cause slope failure.

Surface water should not discharged into septic tanks or leaching fields. Not only are septic tanks
constructed for a different purpose, but they will tend, because of their construction, fo
accumulate additional water naturally from the ground during a heavy rain. Overloading them
artificially during the rainy scason is bad for the same reason as subsurface subdrains, and is
doubly dangerous since their overflow can pose a serious health hazard. In many areas the use of
septic tanks should be discontinucs as soon as sewers can be made available.

Slopes should not be over-irrigated. In some areas ice plant and other heavy ground cover can
cause surface sloughing when saturated due to the increase in weight and weakening of the near
surface soil. Planted slopes should be located, where possible, in areas where they will be
adequately irrigated by rainfall. A landscape architect familiar with hillside work should design
slope planting.

Water should not be allowed to gather against foundation, retaining walls and basement walls.
These walls are built to withstand the ordinary moisture in the ground and are, where necessary,
accompanied by subdrains to carry of the excess moisture. If water is permitted to pond against
them, it may seep through the wall causing dampness and leakage inside the basement, It also
may cause the soil adjacent to the foundation to swell resulting in structural damage to walls and
footings.

New fill placed behind walls or in trenches should not be compacted by flooding with water. Not
only is flooding the least efficient way of compacting fine grained soil, but could damage the wall
foundation.

Hoses and sprinklers should not be left running on or near a slope, particularly during the rainy
season., This will enhance ground saturation, which may cause damage.

Ditches that have been graded around your house or the lot pad should not be blocked. These
shallow ditches have been put there for the purpose of quickly removing water toward the
driveway, street or other positive outlet, By all means, do not let water become ponded above
slopes by blocked ditches,

Rodent activity should be controlled to mitigate burrowing and or loosening of surficial soils.
Rodent burrows should be filled with compacted cohesive soils to mitigate infiltration of waters
that could cause slope instability.
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2 USGGS Design Maps Summary Report
User~Specified Input

Report Title 77 Portuguese Bend Road, Rolling Hills
Wed June 10, 2015 14:25:30 UTC

Building Code Reference Document ASCE 7-10 Standard
{which utilizes USGS hazard data

Site Coordinates 33.74498°N, 118.355°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/1II

LsZcomed View

USGS-Provided Output

&)
n
1l

1.445 g Sus= 1.445¢ Sos
0.546 g Sy, = 0.819g S,

0.963 4
0.546 g

]
il

5,

For information on how the SS and 51 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document,

MCLE, Response Spectrum ~ Design Response Spectrum
L] -
=] =]
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oHD E20 049 BED BRI 1.80 1.20 1.40 160 1.90 200 DY WU o480 060 0AD 1.0 1,20 140 LeD LBO 200
Paried, T §secl Period, T {sac}

For PGA,, T, €ps and C,, values, please view the detailed report.

Although this informaticn is a product of the U.5. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge,

htip:/fehpd-earthquake.cr.usgs.govidesignmaps/us/summary phpAemplates minimal Slafitude=33,744983&longitude=- 118.3558s iteclass= 3&riskeategory=08ed. .
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ASCE 7-10 Standard (33.74498°N, 118.355°W)

Site Class D - “Stiff Soil”, Risk Category I/11/11I

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain S;) and
1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

From Figure 22-1 1] Ss=1.445¢
From Figure 22-2 2] S, =0.546 ¢

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the
default has classified the site as Site Class D, based on the site soil properties in accordance
with Chapter 20.

Table 20.3~1 Site Classification

Site Class A NorN, S,

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D, Stiff Soil 600 to 1,200 fifs 15to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the
characteristics:

» Plasticity index PI > 20,

» Moisture content w = 40%, and

» Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 KN/m?=

http:fehpd-earthquake.cr usgs.govidesignmaps/usireport.php?termplaie=rnirimal 8latitude=33.7449838 ongitude=-118.3658s eclass= 38riskeategory=08edifion. ..

6
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Section 11.4.3 — Site Coefficients and Risk-Targeted Maximum Considered Earthquake

Table 11.4-1: Site Coefficient F,

Site Class Mapped MCE  Spectral Response Acceleration Parameter at Short Period

S, < 0.25 S, = 0.50 S, = 0.75 S. = 1.00 S = 1.25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
k& 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Sg

For Site Class = D and S; = 1.445 g, F, = 1.000

Table 11.4-2: Site Coafficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at 1-s Period

S, <010 S, =020 S, = 0.30 S, = 0.40 S, = 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class = D and 8, = 0.546 g, F, = 1.500

htip:ffebpd-earthquake. cr.usgs.govidesignmaps/us/report php?lemiplate= minimat§latitude= 33.7449838longitude=-118.3558siteclass= 38riskeategory=08edition...

216
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Equation (11.4-1): Sws = F.5s = 1.000x 1.445 = 1,445 g

Equation (11.4~2): Swi = F,5; = 1.500 x 0.546 = 0.819 g

1l

Section 11.4.4 — Design Spectral Acceleration Parameters

% x 1.445 = 0.963 g

1l

Equation (11.4-3): Sps = % Sus

Equation (11.4-4): Sp1 =% S =% x 0,819 =0546¢g

i

Section 11.4.5 — Design Response Spectrum

From Figure 22-12 ] T, = 8 seconds

Figure 11.4-1: Design Response Spectrum
T,5TsT,:5 =8,

5, = 0.963

ih T:'TL: Sﬂ_»"-iSng_}Tg
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE;) Response
Spectrum

The MCE, Response Spectrum is determined by multiplying the design response spectrum above
by 1.5,

AP, V. LY N—
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Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic
Design Categories D through F

From Figure 22-7 4 PGA = 0.573
Equation (11.8-1): PGA, = FpgPGA = 1,000 x 0.573 = 0.573 g

Table 11.8-1: Site Coefficient Fug,

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class

PGA = 0.10 PGA = 0.20 PGA = 0.30 PGA = 0,40 PGA = 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
cC 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = D and PGA = 0.573 g, Fpq, = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for
Seismic Design)

From Figure 22-317 5 Cps = 0.936
From Fiqure 22-1818! Cpy = 0.961

hitp:/fehp4-earthquake.cr usgs.govidesignmapsius/report phpPlemplate= minimal&latitude=33.7449838] ongitude=- 1 18.3558siHeclass= 3&riskcategory=0Bedition... 56
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Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S
IorII 111 IV
Sys < 0.167¢ A A A
0.167g < S, < 0.33g B B o
0.33g < S, < 0.509 C C D
0.50g = Sy D D D

For Risk Category = I and S = 0.963 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,
I orIX 111 IV
S,. < 0.067¢ A A A
0.067g < S,, < 0.133g B B C
0.133g £ S,, < 0.20g C C D
0.20g < S,, D D D

For Risk Category = I and S, = 0.546 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categorles I, 11, and III, and F for those in Risk Category IV, irrespective of
the above.

Seismic Design Category = “the more severe design category in accordance with
Table 11.6-1 0or 11.6-2" =D

Note: See Section 11.6 for alternative approaches to calculating Selsmic Design Category.
References

1. Figure 22-1: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-1,pdf

2. Figure 22-2: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure 22-2.pdf

3. Figure 22-12; http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure 22-
12.pdf

4. Figure 22-7: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-7.pdf

5. Figure 22-17: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-
17.pdf

6. Figure 22-18: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-
18.pdf

hitp/lehp4-earthquake.cr .usgs govidesignmaps/us/report phpZtemplate=minimat8latitude= 33.7449838ongitude=- 118.3558siteclass=38riskcategory=08edition... &6
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FILL SLOPE DETAIL

DESIGN FINISH SLOPE

OUTLETS TC BE SPACED

AT SOFTMAXIMUM INTERVALS.
EXTEND 12 INCHES

BEYOND FACE OF SLOPE

AT TIME OF ROUGH GRADING
CONSTRUCTION.

BLANKET FILL IF RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

BUTTRESS OR

SIDEHILL FILL —\

15' MAX.

4-INCH DIAMETER NON-PERFORATED
OUTLET PIPE TO BE LOCATED IN FIELD

R BY THE SOIL ENGINEER.
“w
KEYWAY SUBDRAIN
MIN 2FT, INTO BEDROCK AND 10FT TO DAYLIGHT !
"FILTER MATERIAL" TO MEET FOLLOWING SPEGIFICATION "GRAVEL" TO MEET FOLLOWING SPECIFICATION OR
OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323) APPROVED EQUIVALENT:
‘ MAXIMUM
SIEVE SIZE PERCENTAGE PASSING SIEVE SIZE PERCENTAGE PASSING
1" 160 11/ 100
3/4" 90-100 ) NO. 4 50
348" 40-100 NQ. 200 8
NO. 4 25-40 SAND EQUIVALENT = MINIMUM OF 50
NO. 8 18-33
NO. 30 5-15
NO. 50 0-7
NO. 200 0-3
OUTLET PIFE TO BE GON. FILTER MATERIAL - MINIMUM OF 'ONE
NECTED TO SUBDRAIN PIPE CUBIC FEET PER FOOT OF PIPE. SEE
WITH TEE OR ELBOW ABOVE FOR FILTER MATERIAL SPECIFICATION.
V“ ALTERNATIVE: IN LIEU OF FILTER MATERIAL
ONE SUBIC FEET OF GRAVEL
PER FOOT OF PIPE MAY BE ENCASED
IN FILTER FABRIC. SEE AROVE FOR
GRAVEL SPECIFICATION.
FILTER FABRIC SHALL BE MIRAFI 140
OR EQUIVALENT. FILTER FABRIC SHALL
BE LAPPED A MINIMUM OF 12 INCHES
L ON ALL JOINTS.
\ MINIMUM 4-INGH DHAMETER PVC SGH 40 OR ABS GLASS SDR 35 WITH
" A CRUSHING STRENGTH OF AT LEAST 1,000 FOUNDS, WiTH A MINIMUM
DETAIL "A" OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE.
NOTES:

1. “TRENCH FOR QUTLET PIPES TG BE BACKFILLED

WITH OFJ-SITE SOIL,

COAST GEOTECHNICAL, INC.

W.0. 430412 Figure 3




CoasT GEOTECHNICAL, INC.

1200 West Commonwealth, Fullerton, CA 92833 = Ph: (714) 870-1211 = Fax: (714) 870-1222 = email: coastgeotec@sbcglobal net

December 31, 2016 W.0. 430412-06

Mr. and Mrs. Shen
26810 Fond du Lac Road
Rancho Palos Verdes, CA 90275

Subject: Geologic Assessment of Proposed Private
Offsite Access Drive for #77 Portuguese
Bend Road, Rolling Hills, California

Mr. and Mrs. Shen:

The following geologic assessment of the proposed private offsite drive to your property has been
prepared based on the review of available work, published reports and maps, and professional
opinion.

The work provided is intended to be as comprehensive as feasible without in depth detailed
discussions of the complex nature of geologic conditions of the area, but should be useful for the
purpose of addressing the geology and soils section of the access drive EIR.

PROPOSED DEVELOPMENT

Our understanding of the project is that the property will be developed with a single family
residence, hardscape, landscape, pool, and private sewage disposal system. To access the property
a private drive must be constructed from the terminus of Portuguese Bend road to the property. Our
understanding is that the offsite private access drive will be constructed within an existing easement
as depicted on attached plans by P.A. ARCA, Figure 3.

SITE DESCRIPTION

The project site is identified as #77 Portuguese Bend Road in the City of Rolling Hills, California
and is shown on the Site Vicinity Map, Figure 1.

The parcel is composed of about twenty acres of unimproved land found west of Crest Road at the
southern terminus of Portuguese Bend Road. Burma Road to the east, developed residential parcels
to the north, a canyon to the west, and open space to the south bind the property.

The parcel is accessed off the southern terminus of Portuguese Bend Road via an unpaved semi-
improved road. The road continues onto and through the property and is labeled offsite as Burma
Road. Within the property various dirt roads and paths transect the property.

The parcel generally slopes downward to the southwest with moderate to gentle gradients, with
localized steepened slopes along adjacent canyon walls, as road cuts, and within landslide head
scarps.
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The site shows moderate to heavy growth of brush and grasses.

RECORD REVIEW

Records were requested at the County of Los Angeles for the subject site and those nearby. Records
were requested for 65, 67, 69, 71, 73, 74, and 77 Portuguese Bend Road, 1, 3, 4, and 6 Running
Brand, and County reports for the Flying Triangle Landslide or Flying Triangle Annex on February
5, 2012. The County located records for 71 and 73 Portuguese Bend Road and for 1, 3 and 6
Running Brand. A look through these files did not find geologic information considered useful for
preparation of this report.

Readers of this report are advised that a record research is not an exact science; it is limited by time
and resource constraints, incomplete records, ability of custodian of records to locate files, and
where records are located is only a limited interpretation of other consultant’s work. Readers of this
report should perform their own review of County records to arrive at their own interpretations and
conclusions.

Records reviewed in house were as follows;

o Geologic and Soil Investigation, Flying Triangle Extension, Rolling Hills, by Converse Consultants, dated
November 10, 1978. This report addressed the subdivision of the subject lot. This report found the proposed
project feasible within the contents of the report. Several landslides were identified within the report with
mitigation recommended to achieve buildable conditions.

e Potion of a County report prepared on the Flying Triangle Landslide and the accompanying geologic map.
The report appears to have been generated to address active Flying Triangle Landslide movement that started
to occur in early 1980. The report asserts that active landslide movement occurred within an ancient landslide
but not along the same plane. The geologic map prepared by the County for this report has been utilized as the
base map for our report and 1s appended as Figure 3.

o Preliminary Geologic Investigation of Proposed Residence, 77 Portuguese Bend Road, Rolling Hills,
California; by COAST GEOTECHNICAL, Inc., W.0. 430412-01, dated May 5, 2012. This report addressed
the geologic feasibility of the construction of a single family residence and found conditions to be acceptable.

Other records reviewed consisted of Survey Monitoring Reports conducted by the City of Rancho
Palos Verdes attached in Appendix B. Along section A-A’ just outside the property line is RPV
survey point FT08. This survey point and others are shown in relationship to the subject site on a
map in Appendix B, along with survey data. This date indicates that survey point FT08 has no
movement, which suggests the area has been stable.

REGIONAL GEOLOGY

Rolling Hills is located within a geographic area known as the Palos Verdes Peninsula. The
peninsula’s regional geology is a series of sub-parallel synclinal and anticlinal folds and minor
faults formed by uplift and deformation south of the Palos Verdes Fault. As uplift progressed,
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changes in sea level caused wave eroded benches to be cut into the peninsula flanks. As uplift
continued geomorphic processes occurred resulting in present day landforms.

A regional geology map, by Thomas Dibblee, is presented on Figure 2. The regional geology map
by Dibblee does indicate the proposed offsite access drive to be within the Flying Triangle
Landslide.

A portion of the Landslide Inventory Map for the Palos Verdes Peninsula is attached as Figure 2.1.
This map shows landslide masses similar to Dibblee’s; although, differences in landslide geometry
do occur between the two maps, and the Landslide Inventory Map shows a small dormant landslide
between the two lower lobes of the Flying Triangle Landslide. This map also indicates the proposed
offsite access drive to be within the Flying Triangle Landslide.

GEOLOGIC UNITS

Our understanding of the geologic units within the proposed offsite private access drive was
developed through review of previous area work and site reconnaissance The site is underlain by
unmapped artificial fill, colluvium, bedrock, and landslide materials.

Artificial fill (Af) is inferred onsite as side cast fills along paths, drives, and roads. The fills are
anticipated to comsist of locally derived earth materials placed during past earthwork activity.
Where present within the proposed offsite private drive, the fills will be mitigated by grading.

Colluvium (Qc) is present at the ground surface in areas unaffected by past grading activities and is
composed of dark gray to black silty clay, diatomaceous, with small to cobble sized bedrock
fragments, firm to stiff and damp to moist, surficially porous and desiccated.

Monterey bedrocks (Tm) observed as cuts along the upslope side of the existing road consisted of
layered buff, tan, white, grey, diatomaceous siltstone, clayey siltstone, and claystone, thin to thick
bedded, slightly firm to hard, moist to very moist; black gray to red brown silty sandstone, firm to
hard, and well spaced beds of siliceous siltstone. Some bedrock zones exhibited strong fracturing.
Zones of secondary crystallization and gypsum along beds and as inclusions were observed.

Basalt bedrocks (Tb) are found at depth and are composed of brown to oxidized brown medium to
coarse grained intrusive rock, weathered to fresh, with occasional gypsum vein.

Landslide materials (Qls) are present and and range from disoriented blocks of Monterey formation
in a clayey matrix and some basalt, to intact blocks of Monterey formation and basalt.

GROUNDWATER

Groundwater was not observed in the borings logged or observed on the nearby canyon sidewalls
during performance of site exploration or fieldwork for preparation of the geologic investigation of
the property.
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LANDSLIDES

Based on review of available data our opinion is that some portions of the general area has been
affected by global ancient and recent land movement, while other portions do not show any recent
movement.

Active landslides have been shown on Figure 2.2 as Qls. These landslides have recorded historic
movement, are visibly identifiable, and are well documented. These areas will most likely continue
to experience some magnitude of movement and, as such, new habitable development is not
generally allowed these areas; however, development with infrastructure such as private drives and
roads is commonly allowed under a lower standard for uninhabitable development.

The proposed private offsite access drive is within a portion of the Flying Triangle Landslide and
will be subject to distress similar to that visible in other developed areas of the landslide complex.
Paved roads and drives typically remain usable but require higher maintenance where movement is
reflected as cracks and offsets in the pavement.

SEISMICITY

Southern California is located in an active seismic region. Moderate to strong earthquakes can
occur on numerous local faults. The United States Geological Survey, California Division of Mines
and Geology, private consultants, and universities have been studying earthquakes in Southern
California for several decades. FEarly studies were directed toward earthquake prediction and
estimation of the effects of strong ground shaking. Studies indicate that earthquake prediction is
not practical and not sufficiently accurate to benefit the general public. Governmental agencies are
shifting their focus to earthquake resistant structures as opposed to prediction. The purpose of the
code seismic design parameters is to prevent collapse during strong ground shaking. Cosmetic
damage should be expected.

Southern California and vicinity has experienced an increase in seismic activity beginning with the
San Fernando earthquake in 1971. In 1987, a moderate earthquake struck the Whittier area and was
located on a previously unknown fault. Ground shaking from this event caused substantial damage
to the City of Whittier and surrounding cities. The January 17, 1994, Northridge earthquake was
initiated along a previously unrecognized fault below the San Fernando Valley. The energy
released by the earthquake propagated to the southeast, northwest, and northeast in the form of
shear and compression waves, which caused the strong ground shaking in portions of the San
Fernando Valley, Santa Monica Mountains, Simi Valley, City of Santa Clarita, and City of Santa
Monica.

Southern California faults are classified as: active, potentially active, or inactive. Faults from past
geologic periods of mountain building that do not display any evidence of recent offset, are
considered “inactive or potentially active”. Faults that have historically produced earthquakes or
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show evidence of movement within the past 11,000 years are known as “active faults”. The site is
not within an Alquist Priolo Zone as shown on DMG CD 2000-03

The Palos Verdes fault is located northeast of the subject site and is generally described in terms of
three individual segments, namely the San Pedro Bay, the on-shore, and the Santa Monica Bay
segments (Ziony, 1985). All segments are believed to have a reverse or reverse right oblique sense
of motion. References reviewed as part of this report indicate that sedimentary materials; however,
which may show evidence for Holocene activity along the on-shore and Santa Monica Bay
segments is currently in dispute. Nonetheless, in light of the increased amount of seismicity that has
been attributed to the Santa Monica Bay segment, the Palos Verdes Hills fault could be classified as
active, by the State, in the future.

SEISMIC HAZARDS

The potential hazards to be evaluated with regard to seismic conditions include fault rupture,
landslides triggered by ground shaking, soil liquefaction, earthquake-induced vertical and lateral
displacements, earthquake-induced flooding due to the failure of water containment structures,
seiches, and tsunamis.

Fault rupture

The private offsite access drive is not located within a currently designated Alquist-Priolo
Earthquake Zone (Bryant and Hart, 2007). No known active faults are mapped on the site. Based
on this consideration, the potential for surface fault rupture at the site is considered to be remote.

Ground Shaking

The private offsite access drive is located in a seismically active area that has historically been
affected by moderate to occasionally high levels of ground motion, and the project lies in
relatively close proximity to several active faults; therefore, during the life of the proposed
private access drive, the property will probably experience moderate to occasionally high ground
shaking from these fault zones, as well as some background shaking from other seismically
active areas of the Southern California region. Design of improvements is typically to maintain
structural integrity, not to prevent damage. Earthquake insurance is available where the damage
risk is not acceptable to the client.

Seismic induced landslide

Farthquake-induced landslide zones were delineated by the State of California using criteria
adopted by the California State Mining and Geology Board. Under those criteria, earthquake-
induced landslide zones are areas meeting one or more of the following:

1. Areas known to have experienced earthquake-induced slope failure during historic earthquakes.

2. Areas identified as having past landslide movement, including both landslide deposits and source areas.
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3. Areas where CDMG’s analyses of geologic and geotechnical data indicate that the geologic materials are
susceptible to earthquake-induced slope failure.

Based on the Seismic Hazard Zone Map published by the State of California, San Pedro
Quadrangle the private access drive is mapped as being subject to potential seismic induced
landslides. This is depicted on the appended printout from a County of Los Angeles GIS system,
Figure 4. This system utilizes data from the State maps and places it onto their County map at a
more readable scale.

Seismic induced liquefaction

Liquefaction is a seismic phenomenon in which loose, saturated, non-cohesive granular soils
exhibit severe reduction in strength and stability when subjected to high-intensity ground
shaking. The mechanism by which liquefaction occurs is the progressive increase in excess pore
pressure generated by the shaking associated with the seismic event and the tendency for loose
non-cohesive soils to consolidate. As the excess pore fluid pressure approaches the in-situ
overburden pressure, the soils exhibit behavior similar to a dense fluid with a corresponding
significant decrease in shear strength and increase in compressibility. Liquefaction occurs when
three general conditions exist: 1) shallow groundwater; 2) low density, non-cohesive sandy soils;
and 3) high-intensity ground motion.

Based on the Seismic Hazard Zone Map published by the State of California, San Pedro
Quadrangle, appended as Figure 5, the area is not mapped as being subject to potential seismic
induced liquefaction.

A liquefaction potential is deemed not present.

Lateral spreading

The occurrence of liquefaction may cause lateral spreading. Lateral spreading is a phenomenon in
which lateral displacement can occur on the ground surface due to movement of non-liquefied
soils along zones of liquefied soils. For lateral spreading to occur, the liquefiable zone must be
continuous, unconstrained laterally, and free to move along sloping ground toward an unconfined
area.

The site does not exhibit characteristics common to areas subject to seismic induced lateral
spread. Our opinion is that the site is not subject to seismic induced lateral spread.

Earthquake-induced settlements

Strong ground shaking can cause settlement by allowing sediment particles to become more
tightly packed, thereby reducing pore space. Unconsolidated, loosely packed alluvium,
beach/lake deposits are especially susceptible to this phenomenon. Poorly compacted artificial
fills may also experience seismically induced settlement.
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Site improvements will be supported by foundations placed into intact landslide materials;
seismic induced settlement will be negligible.

Earthquake-Induced Flooding

The failure of dams or other water-retaining structures as a result of earthquakes and strong
ground shaking could result in the inundation of adjacent areas. Due to the lack of a major dam
or water-retaining structure located near the site, the potential of earthquake-induced flooding
affecting the site is considered not to be present.

Seiches

Seiches are large waves generated in enclosed bodies of water in response to ground shaking.
Based on the lack of nearby enclosed bodies of water the risk from a seiche event is not present.

Tsunamis

Tsunamis are waves generated in large bodies of water as a result of change of seafloor
topography caused by tectonic displacement. Based on the elevation of the site the project has no
potential to be affected by a tsunami.

DRAINAGE

Existing drainage is poor. The proposed offsite private access drive will improve the area with
designed drainage decreasing the risk of erosion and reducing the infiltration of waters into
subsurface earth materials.

GEOTECHNICAL HAZARDS

Expansive Soils - Site earth materials are expansive in nature. These earth materials will experience
changes in volume as wetting and drying cycles occur. The proposed private access drive will be
designed to accommodate anticipated expansive soils and or the condition mitigated through minor
grading of the upper dry earth materials

Hydroconsolidation, subsidence, or settlement - Through site earthwork and or design any
significant effects from potential hydroconsolidation, subsidence, or settlement will be mitigated

Slope stability - The standard practice in the industry is to achieve a factor of safety in which the
resisting forces are 1.5 times greater than the driving forces (factor of safety of 1.5). Based on
recorded historic movement of the Flying Triangle Landslide, the global FOS is probably near 1.0,
meaning resisting and driving forces are near equal.

On a local scale, the ascending slope that is affected by construction of the offsite private access
drive probably has an existing factor of safety that exceeds 1.0. Through design and engineering the
local stability of this slope should be brought into compliance with current building codes.
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The primary factors that can determine an areas stability are complex but are generally attributed to
geologic structure, earth material strengths, groundwater, and topography. Secondary factors such
as redistribution of landmass, erosion, uncontrolled surface waters, overwatering, excessive
infiltration of waters , and others, can also have an effect on slope stability.

The proposed private offsite access drive is opinioned not to have a significant impact on the
existing global stability of the area, since the private offsite access drive will not increase mass to
the slide, will decrease erosion through design, and will improve area drainage and infiltration.
Local stability will be improved though support of existing steepened slope conditions with
engineered retaining walls and improved drainage.

INITIAL ENVIRONMENTAL EFFECTS/ STUDY CHECKLIST

The level of geotechnical information presented in this report and those referenced by it, is
opinioned adequate to assess the potential effects of the proposed offsite private access drive on
+ earth resources and or landforms; however, as the project goes through review and permitting
design refinement may be required which is consistent with mitigation identified in this report
and or other project related documents.

The following Initial Study Checklist follows closely with the City's CEQA Threshold Guide and
other sources to screen and focus upon potential environmental impacts resulting from the
project.

Potentially Less Than Less Than No

Significant Significant  Significant Impact
Impact with Impact
Mitigation
a) Expose people or structures to potential substantial adverse
effects, including the risk of loss, injury, or death involving:
i) Rupture of a known earthquake fault, as delineated on the ] ]:| ]:| ¢
most recent Alquist-Priolo Earthquake Fault Zoning Map issued
by the State Geologist for the area or based on other
substantial evidence of a known fault? Refer to Division of
Mines and Geology Special Publication 427
Comment: The project is not located within a state designated
Alquist-Priolo Zone.
i) Strong seismic ground shaking? ] X ]:| il

Comment: The project is subject to strong ground shaking and will
comply with building codes intended to protect people from hazard
associated with strong ground shaking.
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(iii) Seismic-related ground failure, including liquefaction?

Comment: The project is not mapped as being within a State
designated zone with a potential for liquefaction or seismic
induced ground failure.

iv) Landslides?

Comment: The project is within the Flying Triangle Landslide
which shows recent movements in some areas. The proposed
access drive is subject to similar distress as seen in other paved
areas of the landslide; however, the proposed access drive is not
anticipated to aggravate the stability of the landslide provided the
project does not increase the slide mass and utilizes controlled
drainage to minimize infiltration and surface runoff of surface
waters. As with other areas of the landslide continued
maintenance will be needed to maintain usability.

b) Result in substantial soil erosion or the loss of tops0il?

Comment: Loose top soil will be mitigated through grading and
soil erasion will be mitigated through designed drainage.

¢) Be located on a geologic unit or soil that is unstable, or that
would become unstable as a result of the project, and potentially
result in on- or off-site landslide, lateral spreading, subsidence,
liquefaction or collapse?

Comment: The project is within the Flying Triangle Landslide
which shows recent movements in some areas. The proposed
access drive is subject to similar distress as seen in other paved
areas of the landslide; however, the proposed access drive is not
anticipated to aggravate the stability of the landslide provided the
project does not increase the slide mass and utilizes controlled
drainage to minimize infiltration and surface runoff of surface
waters As with other areas of the landslide continued maintenance
will be needed to maintain usability

d) Be located on expansive soil, as defined in Table 18-1-B of the
Uniform Building Code (1994), creating substantial risks to life or
property?

Comment: The project will be within an area with expansive soils.
This condition will be mitigated to industry standards through site
grading and design.

e) Have soils incapable of adequately supporting the use of septic
tanks or alternative waste water disposal systems where sewers
are not available for the disposal of waste water?

Comment: The proposed access drive will not require a septic
system.

X






T

i
‘N
S

£ .N\‘

AN ~%\D4

SITE VICINITY MAP

COAST GEOTECHNICAL, INC.

Figure 1

W.0. 430412

San Pedro USGS Topographic Map




REGIONAL GEOLOGY MAP

By THOMAS W. DIBBLEE, JR., 1999

SN

¢

L

" GEOLOGIC MAP OF THE
PALOS VERDES PENINSULA -

AND VICINITY
Redondo Beach, Torrance,
and San Pedro Quadrangles
Los Angeles County, California

FEdited by Helmut E, Earenspeck
with Perey L. Ehlig and Wendy Lou Bartlett

Clouding shows proposed
private offsite access drive

COAST GEOTECHNICAL, INC.

W.0. 430412

Figure 2




REGIONAL GEOLOGY MAP

Frﬁng—ﬂi—ai—vglﬁ
Landslide |
=

g 'Pcrﬂ:tﬁ’gdese
*Point :

Hepiration

pomt . L e
Kiondike Canyon| .~

Landsiide

pLe

EER - ) * 'Béét:h Ciub‘
- e w _ Landslide

State of California Palos Verdes Landslide Inventory Map

COAST GEOTECHNICAL, INC.

W.0. 430412 Figure 2.1




REGIONAL GEOLOGY MAP

Y

)7)) ‘L = % -

\&\\\ })

s o N T \ -
IR U N ) XS '
y 29 i G
S iz W ‘
L = S2 ) ,1',/1 7 % .
] % e by “
| ) / ﬁi 3 “\‘\“) ( ‘ 4> ¢ '7}17
: DETFC DN y ¥ “ \ ] [t
/ / i ) Ay
N &W @" HoA 9 )‘ ‘.' 4 ] sl Stk ‘-':/ ' 5
’ ’(ﬁ (\‘5‘. i) i N
7/ = A =2

(Y1 7l it o5 NN
el Clouding shows proposed AN
ﬁ' .\X\%)}{I '\ N . . £ /o

W7 azd 3~ private offsite access drive }5xGasn

e e
MZ*"E"‘%/ %4{5//{ é‘ﬁlﬂ //l \

ik / Wi
- (i

{‘l M g e i
_ ‘1

=\
— 0

1’(

-0 OO
7= I
\\Fé{%\@
":/..-‘\ ‘\\“% \\‘\
' SO\

\‘\\ B \ v:(?//’:?" ﬁ’f;{l’&g

7

o

Z
7

W1t

AN = A\
. YA"\

¥

P

R N

T
ah

N :
= " F@Z\ S L)

N 25 ‘
SO
e \\§\i&\w’"

7

COAST GEOTECHNICAL, INC.

~ Cirea 1981 = el wo. 430412 Figure 2.2




CONSTRUCTION NOTES:

@ CONSTRUCT ASPHALT CONCRETE BARRIER PER DETAIL@

@ CONSTRUCT CATCH BASIN WITH FILTER PER DETAIL a

&)

@ CONSTRUCT JUNCTION STRUCTURE PER DETAIL

@ CONSTRUCT ASPHALT CONCRETE PAVEMENT.

@ CONSTRUCT STONE PAVERS PER ARCHITECTURAL PLAN SET.

@ CONSTRUCT PERVIOUS PAVEMENT TO DG PAVEMENT TRANSITION PER DETAIL %

(7) CONSTRUCT TUFFTRACK GRASS PAVER FIRE LANE PER DETAIL

&

PROVIDE AND INSTALL 6" PVC SDR 35 STORM DRAIN LINE

@ PROVIDE AND INSTALL 15" PVC SDR 35 STORM DRAIN LINE

PROVIDE 24" WIDE CURB CUTOUT FOR OVERFLOW PURPOSES PER DETAIL@
{9 CONSTRUCT GRAVITY WALL PER DETAIL @

(12 EXISTING FENCE.

({3 EXISTING TREE TO BE REMOVED.

(19 EXISTING TREE TO REMAIN. PROTECT IN PLACE.

(19 CONSTRUCT L.D. BIOFILTRATION AREA PER DETAIL @

(1§ CONSTRUCT L.1.D. PLANTER AREA PER DETAIL

D PO
CAD

@ CONSTRUCT LEVEL SPREADER PER DETAIL

PROVIDE AND INSTALL HARDSCAPE CLEANOUT PER DETAIL \CU.0%/

PROVIDE AND INSTALL LANDSCAPE CLEANOUT PER DETAIL &

PROVIDE

ND INSTALL HARDSCAPE AREA DRAIN WITH ROUND GRATE PER

LIMIT OF GRADING

@ PROVIDE AND INSTALL SMARTDITCH 12" TRAPEZOIDAL GUTTER PER DETAILS @
@ PROVIDE AND INSTALL SMARTDITCH 12" TRAPEZO{DAL
UPSTREAM/DOWNSTREAM FLARED END FITTING PER DETAILS \U\.!

@ CONSTRUCT HEADWALL TO SMARTDITCH TRANSITION PER DETAIL @

@ CONSTRUCT 2 TALL “TYPICAL FENCE" PER DETAIL @

@ INSTALL SEPTIC TANK, TO BE DESIGNED BY OTHERS.

@ CONSTRUCT CONCRETE EDGING PER DETAIL W

0
iz / /
2

CONSTRUCT ASPHALT ROLLED CURB PER DETAIL

@ PROVIDE AND INSTALL POOL GRATE. SEE ARCHITECTURAL PLANS.

CONSTRUCT REINFORCED CONCRETE CRIB WALL PER SPPWC STANDARD
PLAN NO. 619-2.

@7 CONSTRUCT VEGETATED SWALE.

(@D INSTALL GRAVEL RIPRAP.

@ CONSTRUCT VERTICAL RETAINING WALL PER SPPWC STANDARD PLAN NO.
618-3.

i STA 246351,
EGIN VERTICAL WALL —~
{ B0SEIFSTW L
{BU5.87NG)"

0,00

y - .

. g/g ﬁ}ﬂo@ujﬁﬁfmﬂ S ‘,E’f?fé{ﬂ Parcel Line Table
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§‘ &E s;";z}h@ - reszomco -t o GraoiG & N L1 {15866 | S10° 27 59.80"W
§ I 63 5HINV 22 M t2 | 176.25 | N87' 36" 58.81"E
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é "g L4 | 189.51 ) S36° 06" 04.74"W
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Curve Table

< "\"ﬂ?’m; Curve # | Length | Radius | Deito | Chord Direction | Chord Length
=8.18' k] ] 309.70 | 230.00 | 77.15 | N49* 02" 29"E | 286.83
<2 191.88 | 140,00 | 78.53 | S4B* 21" 09"W | 177.21
c3 13.67 { 29.00 | 27.01 { N22° 35 427 | 13.55
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STATE OF CALIFORNIA :
SEISMIC HAZARD ZONES ~

Delineated in compliance with
Chapter 7.8, Division 2 of the California Public Resources Code
{Seismic Hazards Mapping Act)

SAN PEDRO QUADRANGLE

OFFICIAL MAP

Relsased:; March 25, 1999

MAP EXPLANATION
Zones of Required Investigation:

Liquefaction
Areas where historic occurrence of liquefaction, or-local geclogical,
geotechnical and groundwater conditions indicate a potential for

permanent ground displacements such that mitigation as defined in

Public Resources Code Section 2693(c) would be required.

Earthauake-Indused Landsiid , COAST GEOTECHNICAL, INC.

Areas whiere previous occurrence of landsfide movement, or focal .
topographie, geclogical, geotechnical and subsurface water conditions

indicate a potential for permanent ground displacements such that
mitigation as defined in Public Resources Gode Section 2693(c) would
be required. .
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1200 West Commonwealth, Fullerton. CA 92833 =Ph:(714) 870-1211 = Fax: (714) 870-1222 = email: coastgeotec@sbcglobal.net

October 20, 2017 W.0. 430412-07

Mr. and Mrs. Shen
26810 Fond du Lac Road
Rancho Palos Verdes, CA 90274

Subject: Response to Geotechnical Comments
Concerning  Proposed  Offsite = Driveway
Construction at 77 Portuguese Bend Road,
Rolling Hills, California

References:

1. Preliminary Geologic Investigation of Proposed Residence, 77 Portuguese Bend Road, Rolling Hills,
California; by COAST GEOTECHNICAL, Inc., W.0. 430412-01, dated May 5, 2012.

2. Geologic Response to Geotechnical Review for 77 Portuguese Bend Road, Rolling Hills, California; by
COAST GEOTECHNICAL, Inc., W.O. 430412-02, dated February 28, 2013.

3. Report of Percolation Feasibility for New Residence, 77 Portuguese Bend Road, Rolling Hills, County of
Los Angeles, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-03, October 31, 2013.

4. Addendum Report to Percolation Feasibility for New Residence, 77 Portuguese Bend Road, Rolling Hills,
County of Los Angeles, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-04, dated March 10,
2015.

5. Geotechnical Review of Proposed Grading Plan and Acceptance of Geotechnical Responsibility for 77
Portuguese Bend Road, Rolling Hills, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-05,
dated June 10, 2015.

6. Geologic Assessment of Proposed Private Offsite Access Drive for #77 Portuguese Bend Road, Rolling
Hills, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-06, dated December 31, 2016.

Dear Mr. Shen:

This response report has been prepared to address geotechnical comments contained in a June 7,
2017 memorandum authored by Willdan Engineering. The memorandum is attached and our
response to geotechnical comments are as follows:

Item 1c

The proposed grading is for the construction of the private offsite driveway only and is intended
to improve drainage, improve conditions of the driveway subgrade, and provide required grades.
The grading proposed is not intended to provide stabilization of the regional Flying Triangle
Landslide.
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Mr. Shen 2 W.0. 430412-06
Response report i October 20, 2017
Item 3

Geotechnical assessment of the proposed offsite driveway and proposed cribwall to date has
been limited to professional opinion. Specific geotechnical design recommendations will be
provided at a future date when conceptual approval of the proposed plan has been obtained from
the City.

The intent of the cribwall will be to support the construction cut required for the proposed offsite
driveway construction. Future analysis of the proposed construction cut will determine the lateral
loads that the cribwall must be designed to resist. These loads are typically the active pressure
and any loads required to raise the local stability of the slope to a 1.5 factor of safety.

There is no direct intent from the proposed construction to mitigate the effect the regional Flying
Triangle Landslide may have on the long term usability of the proposed offsite driveway or to
improve the stability of the regional slide; however, the proposed driveway construction will
improve local conditions such as drainage and surface runoff which left uncontrolled are
typically detrimental to the global and or local stability of slopes.

We appreciate this opportunity to be of service to you.

Respectfully submitted:
COAST GEOTECHNICAL, Inc.

b= i Yo

‘T

Ming-Tarng Chen Todd D. Houseal

RCE 54011

No. 1914
CERTIFIED
ENGINEERING
GEOLOGIST




WILLDAN |=™ . MEMORANDUM

To: Martin Hsieh, Perfecto Arca, Yolanta Schwartz
From: Elroy Kiepke, Public Works Plan Reviewer
Date: June 7, 2017

Subject: Proposed Home at 77 Portuguese Bend Road

I must state first that this should not be considered by any one as a Plan Review. It is merely a
review to determine if the applicant has submitted enough information to allow the City Planning
Commission to render a reasonable review of the application.

Based on the following plans submitted for review:

Site grading plan consisting of plans sheets G-001, G-004, A-001 thru A.006, A-101, A-102, A-103, A-
104, A-201, A-202, A-203, and A-301 all dated December 20, 2016. Along with Civil Drawings C0.01
thru C0.06, C1.01 thru C1.04, C2.01, C3.01 thru C3.03, and C4.01thru C4.02 all dated November
25,2016.

My comments are as follows;

1. The earthwork guantities shown on €3.03 are in correct for the following reasons:

ARCA a. The Crib Wall is shown as a fill, while this is technically correct, to get to the point of
filling the crib the contractor must first cut the material above the proposed grade of the
roadway to the back cut for the wall.

Aera b, The grading quantities are limited to On-site work. In review the plan | believe that
portions of the cut and fill occurs off-site.

Apead c The grading does not appear to include any gradmg that the Geotechnical Engineer

Ry would require for stabilization of portions of the flying Triangle landslide as work cross
the landslide proper or crosses the margins of the landslide.

2. The Engineer of record refers to:standard defaifs contained: mtfnn the “Green boak” for
retaining walls, both the Crib Wall and the vertical etaining wall: For private development
projects, within a Landslide area, the’ ‘Engineer rd musf*desrgn and take responsibility”

“for the retaining Wall designs: That does not mean that he cannot use the Green book wall for
this project, it just means that he must review the design of the wall and accept the design
assumpt}ons used for the wall. However, & fevieweof APWA standard 618-3 shows that the

urmwall height shiown for this wall is six feet and Wil not meet the requirements for 80%

: wall

3 Af'ter reading the: Geotechmcai report submitted for this effort, there appears to be a

TDDD requirement for the crib wall to stabilize the slope above the proposed road to the normal 1.5

factor of safety, but that is not clear. Since the offsite work is within the Landslide ares, it is

1 is ‘factor of safety of 1.5 might b obtained: First, the Geotechnical Engineer

should verify the Factor of safety he expects for the off-site road through the landslide area.
Second the Geotechnical Engineer and the Cm{ Engineesrshotid submit the wWork that shows”
that that factor of safety has be Jidet

,u@LA/; The paving plan shows Stove Pavers” as pavement for the final reach of the driveway. In

looking up Stove Paver Up on the intemet | seem to find bricks that are intended to be place
{ ” O under a wood burning stove to prevent wood drying and spontaneous combustion. | am sure
éTO_lLJE that something e ,symeant ut can find no other product. ProVide details of what is intended
P o - :

¥
. On the gradlng plan for the driveway on and off-site there appear to be a series of catch basins
lan that n drain pip eand the outlet! Pease ¢larify where the

/b(m\ two in the sun they will hkely disappear ‘entirely. Make the con
C:Jea-ci'y\shadmg that is currently being used.
For the Plannmg Commlss i evxew of thls proiect ef”

hbcrsa

H shapes and sizes. P : mdxcatzon for the-type of stretcherand

header member you planto use for the Cnb“WafF.
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July 18, 2018

Chris Kelley

WILLDAN

13191 Crossroads Parkway North, Suite 405
Industry, California 91746-3497

Subject: GEOTECHNICAL REVIEW
Proposed Offsite Driveway Construction, Planning Review Stage, Residential
Development, 77 Portuguese Bend Road, Rolling Hills, California
Willdan Project No. 101749

References:

1) “Response to Geotechnical Comments Concerning Proposed Offsite Driveway
Construction at 77 Portuguese Bend Toad, Rolling Hills, California”, Prepared by Coast
Geotechnical, Inc., Dated October 20, 2017, Work Order 430412-07

2) “Preliminary Planning Set, 77 Portuguese Bend Road, Rolling Hills, CA 90274 Prepared
by P.A.

This letter presents our review of the above reports submitted for the proposed access road project.
The purpose of this review was to evaluate the documents for adequacy with respect to
geotechnical conditions that could affect the proposed development.

The report IS APPROVED from a geotechnical viewpoint for Planning Purposes subject to
following conditions.

Conditions of Approval:

The limits of the landslide must be shown on the grading plans at the vicinity of the proposed
access road and submitted for review and filling.

This review was performed in accordance with generally accepted professional geotechnical
engineering principles and practice in Southern California at this time. We make no other
warranty, either express or implied. Comments presented herein are based on review of work by
others. No field exploration or laboratory testing was performed. Please contact us if you have
questions or need additional services.

Respectfully Submitted
W] LL,QéN GEOTECHNI

=

(J»—'%’é p
Ross Khiabant, GE 2202
Principal Engineer

Distribution: Addressee (via e-mail)

Engineering | Geotechnical | Environmental | Sustainability | Financial | Homeland Security
Phone 714.634.3318 | fax: 714.634.3372 | 1515 South Sunkist Street, Suite E, Anaheim, CA 92806 | www.willdan.com
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December 13, 2019

Madonna Marcelo
MICHAEL BAKER INTERNATIONAL
3760 Kilroy Airport Way, Suite 270

Long Beach, CA 90806 GMU Project 19-224-00
Subject: Geotechnical Peer Review, 77 Portuguese Bend Road, City of Rolling Hills,
California

References:  “Shen Residence, Initial Study, Mitigated Negative Declaration (Draft),”
prepared by Rincon Consultants, Inc., March 2019, Section 7 and Appendix D.

Dear Ms. Marcelo:

We have performed a planning level geotechnical peer review of the referenced documents,
including Appendix D of the draft Initial Study, which includes multiple geotechnical reports and
letters. Based on our review, we recommend the geotechnical consultant provide additional
information, as detailed below, prior to approval.

1. Please provide an additional geologic x-sec to evaluate keyway dimensions on the
proposed fill slope northwest of the planned residence. It appears the geologic structure
changes between Section A-A’ (June, 2015 report) and boring B-1. The additional
section should be parallel to A-A’ and between the planned residence and guest house.
Slope stability analyses should be performed to provide adequate keyway dimensions and
to show adequate safety factors in this area.

2. Discuss the “dispersal basins” shown on the plans northwest and southeast of the
proposed residence — purpose, potential impact to stability and offsite property. Please
confirm the biofiltration and storm drain systems as designed will not adversely impact
the planned development or adjacent properties, including the Flying Triangle landslide.

3. Detailed slope stability analyses that models a well-supported geologic interpretation
should be performed for Cross Section C-C’. The following specific issues should be
addressed.

a. Geologic Interpretation - Cross Section C-C’:
i. The geology east and west of BH-1 is not supported by sufficient data.
Please provide sufficient geologic information that supports the structural
interpretation and clearly shows whether bedrock is adverse on section C-
C’ both to the east and west.
ii. Additional mapping, shallow, or deep exploration may be required to
justify the structural interpretation east and west of BH-1.

23241 Arroyo Vista
Rancho Santa Margarita CA 92688
949.888.6513 FX: 9498881380 WWW.gmugeo.com




Ms. Madonna Marcelo, MICHAEL BAKER INTERNATIONAL
Geotechnical Peer Review, 77 Portuguese Bend Road, Rolling Hills

b. Shear Strengths:

C.

1.

ii.

1il.

1v.

V.

The shear strengths contained in the SWN report dated May 10, 2012
indicate that “residual strengths” were obtained. However, the shear
strength tests do not appear to be re-shear tests where residual strength is
demonstrated. Please provide residual strengths on critical materials that
will be used to model any along bedding conditions that are present on
Section C-C’.

It is not clear that the shear strengths were obtained on the critical
materials found in the boring logs. Please explicate and justify.

Stark correlations for residual strengths based on PI and Clay fraction
should be presented to support the direct shear testing of critical materials.
Several of the borings encountered clay seams underlying the proposed
development. Please address the potential for any clay seams to be
present under the proposed structures, whether these seams may be
continuous, and whether these clay seams may impact the stability of the
development.

Please provide a detailed calculation, graph, or other detail that shows how
the residual shear strength was determined.

Water Infiltration/Percolation:

1.

ii.

The percolation reports indicate that some of the planned percolation
trenches will discharge effluent water into the bedrock on the east side of
section C-C’. Please address how this will impact slope stability. Provide
either mitigation or include groundwater in the slope stability analyses.
Please address the impact of surface water infiltration on slope stability.
All conclusions and opinions should be justified with data, analyses, plans,
etc.

4. The entry road is planned to traverse across the existing Flying Triangle landslide. Please
address how movement rates of the existing landslide will be accommodated at the
landslide boundary. Estimated maintenance and re-construction requirements should be
directly addressed.

5. The plans show a proposed retaining wall along the driveway that exceeds 13 feet in
height. Discuss potential design impacts or limitations given the underlying landslide.

6. The following should be provided for all proposed cut slopes along the entry road:
Geologic cross sections should be developed with a geologic interpretation that is
supported by adequate subsurface data.

Representative shear strengths that model the geologic conditions (i.e., residual
shear strengths for out-of-slope along bedding conditions) should be utilized.
Mitigation measure options should be presented as necessary.

Recommendations should be provided for monitoring where existing structures
could be impacted.

a.

b.

December 13, 2019

2 GMU Project 19-224-00



Ms. Madonna Marcelo, MICHAEL BAKER INTERNATIONAL
Geotechnical Peer Review, 77 Portuguese Bend Road, Rolling Hills

7. Several of the geotechnical documents provided in Appendix D are not signed/stamped
by the consultant. Signed and stamped copies of all documents shall be included in the
final Study.

8. Significant additional geotechnical evaluation, analyses and recommendations are
required for the proposed development shown on the grading plans. In addition to the
specific items above the following needs to be addressed prior to grading permit
approval: 1) proposed crib wall, 2) proposed vertical roadway wall, and 3) pavement
recommendations. This item may be a Condition of Approval at the Planning level.

Should there be any questions regarding the contents of this letter, please feel free to contact us.

Respectfully submitted,

No. 2293
CERTIFIED
ENGINEERING
GEOLOGIST

Lisa L. Bates, PG, CEG 2293
Associate Engineering Geologist

X

Gregory Silver,
President, Princip

Geolechnical Engineer

December 13, 2019 3 GMU Project 19-224-00



COAST GEOTECHNICAL, INC.

1200 West Commonwealth, Fullerton, CA 92833 = Ph: (714) 870-1211= Fax: (714)870-1222 = email: coastgeotec@sbcglobal.net

August 6, 2020 W.0. 430412-08

Mr. and Mrs. Shen
26810 Fond du Lac Road
Rancho Palos Verdes, CA 90274

Subject: Response to Geotechnical Peer Review, 77
Portuguese Bend Road, Rolling Hills, California

References:

1. Preliminary Geologic Investigation of Proposed Residence, 77 Portuguese Bend Road, Rolling Hills,
California; by COAST GEOTECHNICAL, Inc., W.0. 430412-01, dated May 5, 2012.

2. Geologic Response to Geotechnical Review for 77 Portuguese Bend Road, Rolling Hills, California; by
COAST GEOTECHNICAL, Inc., W.0. 430412-02, dated February 28, 2013.

3. Report of Percolation Feasibility for New Residence, 77 Portuguese Bend Road, Rolling Hills, County of
Los Angeles, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-03, October 31, 2013.

4. Addendum Report to Percolation Feasibility for New Residence, 77 Portuguese Bend Road, Rolling Hills,
County of Los Angeles, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-04, dated March 10,
- 2015.

5. Geotechnical Review of Proposed Grading Plan and Acceptance of Geotechnical Responsibility for 77
Portuguese Bend Road, Rolling Hills, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-05,
dated June 10, 2015.

6. Geologic Assessment of Proposed Private Offsite Access Drive for #77 Portuguese Bend Road, Rolling
Hills, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-06, dated December 31, 2016.

7. Response to Geotechnical Comments Concerning Proposed Offsite Driveway Construction at 77
Portuguese Bend Road, Rolling Hills, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-07,
dated October 20, 2017.

Dear Mr. Shen:

This response report has been prepared to address peer review comments issued on December 13, 2019
by GMU, their Project 19-224-00. The peer review comments are attached and our responses follow.

Item 1

The proposed fill slope location as shown on the attached grading plan with geology dated July 2020 is
slightly different from that shown on Figure 1 of our June 10, 2015 report. The current slope does not
extend as far southwest as the slope shown previously. The current proposed fill slope is located westerly
of the residence and is shown as a maximum twenty feet in height constructed at about a 2.3:1 (H:V)
gradient.

We have utilized the July 2020 grading plan as a base map and plotted our site geologic data and
interpretations onto the base map. This new plan is attached as Figure 1R.



CoAasT GEOTECHNICAL, INcC.

Mr. Shen 2 W.0. 430412-08
Response report August 6, 2020

This new plan shows additional geologic data that was contained in Reference 1, but not shown on Figure
1 of the June 2015 report. This data fills in the area between our boring BH1 and the residence.
Additional exploration is opinioned not needed at this time.

A new section D-D' was drafted and is presented on attached Figure 2R.

Based on the geologic structure opinioned, the gradient of the existing and proposed slope, and the
proposed slope height, the requested analysis is not generally needed under County guidelines.

A typical keyway for the slope proposed is 15-20 feet in width with a minimum embedment of two feet
into competent bedrock at the toe, with the approved toe having minimum ten foot daylight to the slope
face. We anticipate a keyway depth of 6-8 feet at the toe, with final depth determined in the field at the
time of grading.

Ttem 2

Design of a WQMP plan for a low impact development provides multiple methods of compliance. Due to
the geologic sensitivity of the area the use of dispersal basins was opinioned to have the lowest potential
impact on the development and offsite areas.

The location of the dispersal basins is still subject to future geotechnical approval. Conceptually the basin
northwest of the residence is acceptable; however, those found southeast of the residence may need to be
moved to a less sensitive area and or have more separation between them.

Provided the final location of the dispersal basins is in an area geotechnically approved, the basins should
have minimal impact on the development and area.

The biofiltration system shown as Detail 1 on C0-04 is a self contained design with an impermeable liner.
Provided the biofiltration system is properly constructed and maintained it is opinioned not to have a
negative effect on the development or adjacent properties.

Item 3
Geologic interpretation-Section C-C'

The reviewer has postulated concerns that are common to many hillside projects. While published
guidelines and industry standards guide professionals within the discipline of geotechnical engineering
with respect to project content and analysis, there is still a significant degree of professional opinion
involved in hillside development, especially with respect to site exploration and shear strength values.

Our opinion is that sufficient geologic data is presented to support our interpretation of geologic structure
presented on Section C-C' (May 5, 2012 report).

East of BH1 supporting geologic data consists of two bedding attitudes from the base map for Figure 3
(May 5, 2012 report), which oriented to the section shows almost neutral to slightly out of slope bedding.
Additionally while not depicted in project reports, but shown in the Converse (1978) report are area
bedding attitudes that show a more conservative into slope dip.



CoAST GEOTECHNICAL, INC.

Mr. Shen 3 W.0. 430412-08
Response report August 6, 2020

West of BH1 supporting geologic data consists of data from borings BH5 and CD7, and mapping of
bedrock structure along Burma Road, which oriented to the section that generally shows almost neutral to
slightly out of slope bedding.

Shear strengths

Shear strength values utilized by SWN Soiltech appear appropriate for the general cross bedding
conditions present.

While not specifically stated in the SWN report, industry standards are to use the most critical earth
material found in the boring in stability analysis.

If through technical review of project reports the reviewing agency has issue with shear strength values
additional data will be obtained and presented as needed.

The presence of clay seams is common in area bedrocks, and it is possible that they are found beneath
areas of development. The area proposed for the residence is opinioned to be on a stable ridgeline that did
not show clay seams at depth that were found to be continuous or detrimental to development of the
residence. The proposed driveway; however, does transect the active Flying Triangle Landslide and it is
probable that future movement, along unknown clay seams, could impact stability of the driveway.

Water infiltration/percolation

The proposed leach lines will dispose of effluent into terrace deposits not bedrock. Bedrock in the area of
the leach field is not expected to be impacted by the leach field effluent due to vertical and lateral
separation from the leach filed, nor will the stability of the development be affected by effluent
discharge.

Unless the project civil engineer is allowed to discharge site waters into available storm drain systems and
or canyon bottoms site surface waters will need to be disposed of onsite, and that onsite disposal of site
waters has inherent risk due to the project being in a hillside area.

The disposal system proposed by the civil engineer is usage of dispersion basins, which decant water over
an edge onto natural ground at a rate that is non-erosive and allows dispersion of moisture through the
upper soil zone, minimizing the risk of surface soils reaching a saturation level. Regardless of the system
design there will always be a risk of localized surface failures down slope of these features, the dispersal
basins are however, not expected to affect global stability.

The location of the dispersal basins was addressed in Item 2 of this report.
Item 4
If adverse movement of the driveway area occurs at the landslide boundary, or within the landslide, the

client will need to do needed repairs and maintenance to correct the area to a usable condition. This is
generally done on an as needed basis as movement rates are not uniform over time.



CoAST GEOTECHNICAL, INC.

Mr. Shen 4 W.0. 430412-08
Response report August 6, 2020
Item 5

The intent of the cribwall will be to support the construction cut required for the proposed offsite
driveway construction. Future analysis of the proposed construction cut will determine the lateral loads
that the cribwall must be designed to resist. These loads are typically the active pressure and any loads
required to raise the local stability of the slope to a 1.5 factor of safety.

The proposed wall has the ability to accommodate some movement from landslide activity, as do nearby
homes; however, there is a risk that if movement becomes severe the wall would need deconstruction

followed with reconstruction.

The proposed cribwall is not anticipated to affect the global stability of the underlying landslide as the
cribwall construction does not significantly alter the geometry or loading of the landslide.

Item 6

The comments by the reviewer are acknowledged as pertinent and would be part of future reports
addressing geotechnical aspects of the driveway design. The future reports would address geologic
structure with respect to any needed cut slopes, construction cuts, and retaining wall design.

Ttem 7

The only reports that should be utilized are wet signed hard copies, or those provided directly to the
reviewer in a signed pdf format.

The client has been provided with five wet signed hard copies of all project reports prepared by Coast
Geotechnical. It is the responsibility of the client to comply with the review comment.

Item 8
The review comment is acknowledged. The client is advised that additional geotechnical input will be
required as the project goes through planning and permitting, and changes to project analyses and

recommendations could occur.

We appreciate this opportunity to be of service to you.

Respectfully submitted:
COAST GEOTECHNICAL, Inc.

Ming-Tarng Chen Todd D. Houseal
RCE 54011 CEG 1914, Exp 04/22
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December 13, 2019

Madonna Marcelo
MICHAEL BAKER INTERNATIONAL
3760 Kilroy Airport Way, Suite 270

Long Beach, CA 90806 - GMU Project 19-224-00
Subject: Geotechnical Peer Review, 77 Portuguese Bend Road, City of Rolling Hills,
California

References:  “Shen Residence, Initial Study, Mitigated Negative Declaration (Draft),”
prepared by Rincon Consultants, Inc., March 2019, Section 7 and Appendix D.

Dear Ms. Marcelo:

We have performed a planning level geotechnical peer review of the referenced documents,
including Appendix D of the draft Initial Study, which includes multiple geotechnical reports and
letters.  Based on our review, we recommend the geotechnical consultant provide additional
information, as detailed below, prior to approval.

1. Please provide an additional geologic x-sec to evaluate keyway dimensions on the
proposed fill slope northwest of the planned residence. It appears the geologic structure
changes between Section A-A’ (June, 2015 report) and boring B-1. The additional
section should be parallel to A-A’ and between the planned residence and guest house.
Slope stability analyses should be performed to provide adequate keyway dimensions and
to show adequate safety factors in this area.

2. Discuss the “dispersal basins” shown on the plans northwest and southeast of the
proposed residence — purpose, potential impact to stability and offsite property. Please
confirm the biofiltration and storm drain systems as designed will not adversely impact
the planned development or adjacent properties, including the Flying Triangle landslide.

3. Detailed slope stability aralyses that models a well-supported geologic interpretation
should be performed for Cross Section C-C’. The following specific issues should be
addressed. ’

a. Geologic Interpretation - Cross Section C-C’: :
i. The geology east and west of BH-1 is not supported by sufficient data.
Please provide sufficient geologic information that supports the structural
interpretation and clearly shows whether bedrock is adverse on section C-
C’ both to the east and west.
ii. Additional mapping, shallow, or deep exploration may be required to
justify the structural interpretation east and west of BH-1.

23241 Arroyo Vista
Rancho Santa Margarita | CA 92588
940.888.6513 | FX: 9498881380 | wwwgmugeo.com
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Ms. Madonna Marcelo, MICHAEL BAKER INTERNATIONAL
Geotechnical Peer Review, 77 Portuguese Bend Road, Rolling Hills

b. Shear Strengths:

1.

11.
iii.

1v.

V.

The shear strengths contained in the SWN report dated May 10, 2012
indicate that “residual strengths” were obtained. However, the shear
strength tests do not appear to be re-shear tests where residual strength is
demonstrated. Please provide residual strengths on critical materials that
will be used to model any along bedding conditions that are present on
Section C-C’.

It is not clear that the shear strengths were obtained on the critical
materials found in the boring logs. Please explicate and justify.

Stark correlations for residual strengths based on PI and Clay fraction
should be presented to support the direct shear testing of critical materials.
Several of the borings encountered clay seams underlying the proposed
development. Please address the potential for any clay seams to be
present under the proposed structures, whether these seams may be
continuous, and whether these clay seams may impact the stability of the
development.

Please provide a detailed calculation, graph, or other detail that shows how
the residual shear strength was determined.

c. Water Infiltration/Percolation:

i.

ii.

The percolation reports indicate that some of the planned percolation
trenches will discharge effluent water into the bedrock on the east side of
section C-C’. Please address how this will impact slope stability. Provide
either mitigation or include groundwater in the slope stability analyses.
Please address the impact of surface water infiltration on slope stability.
All conclusions and opinions should be justified with data, analyses, plans,
etc.

4. The entry road is planned to traverse across the existing Flying Triangle landslide. Please
address how movement rates of the existing landslide will be accommodated at the
landslide boundary. Estimated maintenance and re-construction requirements should be
directly addressed.

5. The plans show a proposed retaining wall along the driveway that exceeds 13 feet in
height. Discuss potential design impacts or limitations given the underlying landslide.

6. The following should be provided for all proposed cut slopes along the entry road:

a. Geologic cross sections should be developed with a geologic interpretation that is
supported by adequate subsurface data.

b. Representative shear strengths that model the geologic conditions (i.e., residual
shear strengths for out-of-slope along bedding conditions) should be utilized.

c. Mitigation measure options should be presented as necessary.

d. Recommendations should be provided for monitoring where existing structures
could be impacted.

December 13, 2019
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Ms. Madonna Marcelo, MICHAEL BAKER INTERNATIONAL
Geotechnical Peer Review, 77 Portuguese Bend Road, Rolling Hills

7. Several of the geotechnical documents provided in Appendix D are not signed/stamped
by the consultant. Signed and stamped copies of all documents shall be included in the

final Study.

8. Significant additional geotechnical evaluation, analyses and recommendations are
required for the proposed development shown on the grading plans. In addition to the
specific items above the following needs to be addressed prior to grading permit
approval: 1) proposed crib wall, 2) proposed vertical roadway wall, and 3) pavement
recommendations. This item may be a Condition of Approval at the Planning level.

Should there be any questions regarding the contents of this letter, please feel free to contact us.

Mo. 2283
CERTIFIED
ENGINEERING
GEOLOGIST

Respectfully submitted,

Lisa L. Bates, PG, CEG 2293
Associate Engineering Geologist

., PE,,GE 233
ot¢chnical Engigeer
\V

December 13, 2019

GMU Project 19-224-00



COAST GEOTECHNICAL, INC

1200 West Commonwealth, Fullerton, CA 92833 = Ph: (714 870 1211+

March 31, 2021 W.0. 430412-09

Mr. and Mrs. Shen
26810 Fond du Lac Road
Rancho Palos Verdes, CA 90274

Subject: Request for Additional Information from Outside
Reviewer for 77 Portuguese Bend Road, Rolling
Hills, California

References:

1. Preliminary Geologic Investigation of Proposed Residence, 77 Portuguese Bend Road, Rolling Hills,
California; by COAST GEOTECHNICAL, Inc., W.O. 430412-01, dated May 5, 2012.

2. Geologic Response to Geotechnical Review for 77 Portuguese Bend Road, Rolling Hills, California; by
COAST GEOTECHNICAL, Inc., W.O. 430412-02, dated February 28, 2013.

3. Report of Percolation Feasibility for New Residence, 77 Portuguese Bend Road, Rolling Hills, County of
Los Angeles, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-03, October 31, 2013.

4. Addendum Report to Percolation Feasibility for New Residence, 77 Portuguese Bend Road, Rolling Hills,
County of Los Angeles, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-04, dated March 10,
2015.

5. Geotechnical Review of Proposed Grading Plan and Acceptance of Geotechnical Responsibility for 77
Portuguese Bend Road, Rolling Hills, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-05,

dated June 10, 2015.

6. Geologic Assessment of Proposed Private Offsite Access Drive for #77 Portuguese Bend Road, Rolling
Hills, California; by COAST GEOTECHNICAL, Inc., W.0. 430412-06, dated December 31, 2016.

7. Response to Geotechnical Comments Concerning Proposed Offsite Driveway Construction at 77
Portuguese Bend Road, Rolling Hills, California; by COAST GEOTECHNICAL, Inc., W.O. 430412-07,
dated October 20, 2017.

8. Response to Geotechnical Peer Review, 77 Portuguese Bend Road, Rolling Hills, California; by COAST
GEOTECHNICAL, Inc., W.O. 430412-08, dated August 6, 2020.

Dear Mr. Shen:

This report has been prepared in response to a request by the outside reviewer, GMU, to provide
a revised geologic map based on the most recent grading plan that depicts geologic sections from
previous project reports.

Our understanding is that the base map for Figure 1R, in Reference 8, is the most recent grading
plan.

Previous geologic sections from our June 10, 2012 and June 10, 2015 reports have been depicted
on the attached revised FigurelR. These sections are for location reference only and were not
redrafted based on the development shown on revised Figure 1R.
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This report is subject to review by the controlling authorities for this project.

We appreciate this opportunity to be of service to you.

Respectfully submitted:
COAST GEOTECHNICAL, Inc.
1 ELE e ek>
Ming-Tarng Chen Todd D. H@ises o
RCE 54011 CEG 1944/ ‘%2\
TODD D. HOUSEAL
CERTIRED
No. 54011 ENGINEERING

Exp.12/31/21
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é March 31, 2021 plan revised to depict sections from our 2012 and 2015 reports. These sections are
- Jor location reference only and were not redrafted per the grading plan utilized as the base map.
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1200 West Commonwealth, Fullerton, CA 92833 « Ph: (714) 870-1211= Fax: (714)870-1222 s email: coastgeotec@sbcglobal.net

November 18, 2021 W.0. 430412-10

Mr. and Mrs. Shen
26810 Fond du Lac Road
Rancho Palos Verdes, CA 90274

Subject: Second Request for Additional Information from
Outside Reviewer for 77 Portuguese Bend Road,
Rolling Hills, California

Dear Mr. and Mrs. Shen:

This supplemental report has been prepared in response to a request by the outside reviewer,
GMU, to provide new sections, revise a portion of the report to correspond with their review
bullet points, and to provide more detail on the use of an onsite waste water disposal system.

Provide new sections

On the attached Figure 1R from Reference 8, we have plotted the location of a new Geologic
Sections E-E', attached as Figure 2, and Geologic Section F-F' attached as Figure 3.

Geologic Section E-E' was located as requested by the reviewer.

Geologic Section F-F' was located through the proposed leach field to show the relationship of
the leach filed with area topography and underling earth materials.

Revise the response to review comment 3b to correspond to the bullet points i through v.

b. Shear Strengths

1. Shear strength values provided by SWN Soiltech appear appropriate for the general cross bedding
conditions present.

ii.  While not specifically stated in the SWN report, industry standards are to use the most critical
earth material found in the boring in stability analysis. If through technical review of project
reports -the reviewing agency has issued with shear strength values additional data will be
obtained and presented as needed.

iii.  If through technical review of project reports the reviewing agency has need for PI and clay
fraction the additional data will be obtained and presented as needed.

iv.  The presence of clay seams is common in area bedrocks, and it is possible that they are found
beneath areas of development. The area proposed for the residence is opined to be on a stable
ridgeline that did not show clay seams at depth that were found to be continuous or detrimental to
development of the residence. The proposed driveway; however, does transect the active Flying
Triangle Landslide and it is probable that future movement, along unknown clay seams, could
impact stability of the driveway.
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Mr. and Mrs. Shen W.0. 430412-10
Second Request for Additional Information November 18. 2021

v.  We are uncertain how the previous consultant arrived at his residual shear strength plots. If
through technical review of project reports the reviewing agency has issued with the residual
shear strength values additional data will be obtained and presented as needed.

Enlarge and detail proposed percolation leach fields on appropriate portion of Section A-A', and
address effluent migration

Attached on Figure 3 is Geologic Section F-F' showing the proposed leach line, subsurface
conditions, and a postulated zone of saturation. The section was drafted using Figure IR and an
enlarged portion of the grading plan attached as Figure 3.1. '

Additionally, attached on Figure 4 is a portion of Section A-A' showing the proposed leach lines,
subsurface conditions, and a postulated zone of saturation. The section was drafted using Figure
IR and Section A-A' from our May 5, 2012 report.

Disposal of effluent in the area has typically been with seepage pits which discharge effluent into
carth materials at depth (bedrock) with the use of seepage pits identified as a potential cause of
land movement in publications addressing land movement in the area. To mitigate this risk the
property will utilize shallow leach fields which dispose of effluent into earth material at a
shallow depth. At shallow depth, the zone of saturation from effluent disposal will be well above
any bedrock zones. Our opinion is that a leach field system poses very little risk to the gross
geologic stability of the site or area. :

We appreciate this opportunity to be of service to you.

Respectfully submitted:
COAST GEOTECHNICAL, Inc.

Ming-Tarng Chen
RCE 54011

No. 1914
CERTIFIED
ENGINEERING
GEOLOGIST &

No. 54011

«\ Exp1231121 /
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GEOLOGIC SECTION F-F'
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ENLARGED GRADING PLAN SHOWING SECTION F-F'
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ENLARGED PORTION SECTION A-A' SHOWING LEACH LINES
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