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GREEN ACRES, LLC
22837 Pacific Coast Highway, Suite 775
Malibu, California 90265

Attention: Mr. Bruce McBride

Subject: Geologic and Geotechnical Engineering Report, Proposed
Malibu Memorial Cemetery, Tentative Tract Map 69653,
4000 Malibu Canyon Road, Malibu, California

Dear Mr. McBride:

As requested, GeoSoils Consultants, Inc. (GSC) has prepared this report for the proposed
development for the subject site. The proposed development is shown on Plate 1, Geologic
Map. The purpose of this report is to provide geotechnical engineering conclusions and

recommendations relative to the newly proposed cemetery design.

GSC has prepared previous reports for the.subject site, which addressed a different
development concept. The previous development concept addressed in the referenced
reports consisted of a hotel and associated structures. All geologic and geotechnical data
from the previous studies are included in this report. The referenced geologic and
geotechnical reports for the previous development concept were submitted to and approved

by the City of Malibu. A copy of the approval letter is attached.

SCOPE OF SERVICES

Our scope of services consisted of reviewing the referenced reports, transferring available
geologic data from the referenced reports, and updating previous/drafting new cross

sections for the current development plan.
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Our scope of services during the previous study included excavating, logging, and sampling
of numerous borings and test pits across the site. In addition, laboratory testing and
engineering analyses were included in the previous reports and have been revised
accordingly herein. All previous boring and test pit logs, was well laboratory test results are

included in this report.
PROPOSED DEVELOPMENT

Proposed development of the site will consist of grading to create cemetery property.
Access to the site is via Malibu Canyon Road along the west side of the site. One structure
is proposed in the center of the site, along with retaining walls, street and parking areas,
and hardscape and landscape areas. The plans were prepared by Psomas Engineering
and are included herein as Plate 1, Geologic Map. Site grading will include cut/fill
operations to create level internment areas, street grades, and other site improvements.
Retaining walls to a maximum height of approximately 11 feet are proposed within the
development. Grading of the site will consist of flattening the steeper slope areas along the
northern and eastern parts of the site to a gradient of 3.2:1. This grading eliminates the

slope stability issues previously addressed along the subject slopes.

A series of buried crypts are proposed at the northern slope area on the site, as shown on
Section A-A’ of the civil drawing (Plate 1). Temporary excavations up to approximately 25
feet high are proposed to provide access to the buried crypts. Slope gradients of 2:1 are

proposed between retaining walls in this area.

PREVIOUS STUDIES

Previous studies have been performed on the subject property by GeoSoils Consultants,
Inc. (GSC), Leighton and Associates, Inc. (LA) and by Van Beveren and Butelo, Inc. (VBB)
(references). GSC excavated, sampled and logged four hollow stem auger borings. Logs
of the borings are inbluded in Appendix A, and laboratory data is included in Appendix B.
The work by LA included excavating, sampling, and logging of 21 bucket auger borings.
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The locations of the borings are shown on Plate 1 and copies of the boring logs are
included in Appendix C. In addition, LA excavated numerous fault trenches across the site.
Based on the trenching, Leighton and Associates established a fault setback zone in the

southern end of the property for a portion of the Malibu Coast Fault.

Van Beveren and Butelo, Inc. was the last consultant to work on the subject project prior to
GSC. VBB excavated, sampled, and logged 8 bucket auger borings across the site. The
locations of the borings are shown on Plate 1 and copies of the boring logs and laboratory
test results are included in Appendix D.

VBB also excavated trenches across the previously established setback zone by Leighton
and Associates. The trench exposed non-marine terrace deposits, which were determined
to be continuous and unbroken by faults. The soils within the trenches were observed and
dated by Dr. Ron Shlemon. Dr. Shlemon determined that the age of the unbroken
sediments were at least 100K years old, and may be as old as 200K. Since these
sediments are not affected by fault offset, the previously setback zone was eliminated by
VBB. The report by VBB ws ultimately approved by the City of Malibu.

Following geotechnical approval from the City of Malibu, GSC performed additional studies
on the site in conjunction with In-Situ Engineering, Inc. for the purposes of onsite waste
water disposal (References 10 through 17). These reports were also submitted to the City
of Malibu for review; however, since the intended use of the site has now changed, these
reports are no longer applicable to the project. Subsurface data compiled during OWTS

testing can be found in the referenced reports.

As stated above, GeoSoils Consultants, Inc. has reviewed the referenced reports by the
previous consultants that have worked on the site. \We accept their results and accept

geotechnical responsibility for the subject property.
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SUMMARY OF GEOLOGIC CONDITIONS

The geologic conditions on the site are discussed in detail in the referenced reports. In
summary, the site is underlain by both marine and non-marine terrace deposits, which
overlie bedrock of the Monterey, Trancus, Conejo Vocanics, Vasqueros, and Sespe
Formations. The terrace deposits underlie the majority of the site and consist of
interbedded silts, clays and sands, with occasional gravel and cobbles. Based on review of
Appendix D of the VBB report, the terrace deposits on the site are at least 100K years old,
and may be as old at 200K years.

Although the reports by LA indicate many different bedrock types on the site, only the
Sespe, Vaqueros and a small area of Conejo Vocanics are exposed at the surface. Other
bedrock types were encountered in the borings by LA. Geologic structure in the rock,
where observed in the borings by the previous consultants, generally dips to the north at
steep angles and is favorable relative to the existing slopes and proposed development.
However, the bedding is highly variable and dips steeply to the south at the southeastern
part of the site. Due to the thickness of the overlying terrace deposits, the structure within
the bedrock has little, if any, affect on the proposed development.

A landslide is located along the eastern part of the site. Borings drilled by Leighton and
Associates indicates that the base of the landslide extends well below the existing ground
surface to the east of the site and is covered with older alluvium. A smaller landslide is
mapped at the bottom of the slope along the eastern side of the site, and is well outside the
limits of grading.

SEISMICITY

Seismic Design Parameters

Although there are no active faults on or in close proximity to the property, the property, as
with all of Southern California, is located in a region subject to periodic earthquake-induced
ground shaking. Planned improvements should incorporate earthquake-resistant design.

Seismic design criteria are presented in the following section.
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Seismic Design Parameters

The following are the seismic design parameters for the subject site based on the 2013
California Building Code (CBC), Section 1613.

2013 CBC Section 1613, Earthquake Loads

Site Class Definition (Table 1613.5.2) D
Mapped Spectral Response Acceleration Parameter, Ss (Figure 1613.5(3) for 0.2 second) 2.341
Mapped Spectral Response Acceleration Parameter, S« (Figure 1613.5(4) for 1.0 second) 0.834
Site Coefficient F5 (Table 1613.5.3(1) short period) 1.0
Site Coefficient Fy (Table 1613.5.3(2) 1-second period) 1.5
Adiusted Maximum Considered Earthquake Spectral Response Acceleration Parameter Sys (Ea. 16-37) 2.341
| Adjusted Maximum Considered Earthquake Spectral Response Acceleration Parameter Sy (Ed. 16-38) 1.252
Design Spectral Response Acceleration Parameter, Spg (Eq. 16-39) 1.561
Eetsiqn Spectral Response Acceleration Parameter, Spt (Eg. 16-40) 0.834
1.‘J o Site Class Designation: Class D is recommended based on subsurface condition.
2. Ss, SMs, and SDs are spectral response accelerations for the period of 0.2 second.
3. S1. SM1, and SD1 are spectral response accelerations for the period of 1.0 second.

Conformance to the above criteria for seismic design does not constitute any guarantee or
assurance that significant structural damage or ground failure will not occur if a maximum
level earthquake occurs. The primary goal of seismic design is to protect life and not to

avoid all damage, since such design may be economically prohibitive.

Seismic Hazards

Liguefaction

There are no state-designated liquefaction hazard zones on the site. Underlying
material consists of terrace deposits and bedrock and is therefore not subject to

liguefaction.

Earthquake-Induced Landslide Zones

Based on review of the Seismic Hazard Zone map for the Malibu Beach Quadrangle,
the slope areas on the site are located within zones of potential seismic slope
instability. As a result, previous slope stability analyses were performed for the
slope along Pacific Coast Highway and the results are included in GSC report dated
January 27, 2012 (Section J-J).
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SLOPE STABILITY

Slope stability analyses have been performed as part of previous studies. The analyses
were based on laboratory test results obtained from previous geologic exploration. The site
is generally surrounded by descending natural slopes. Proposed grading, as discussed
above, will result in final slopes at gradients of 3.2:1. The existing cut slope along the north
side of Pacific Coast Highway will remain as is. Stability analyses were previously
performed for the slope along the north side of Pacific Coast Highway and the results
indicated factors of safety above minimum code values. The results of the analyses were
presented in Appendix A of the GSC report dated January 27, 2012.

A series of buried crypts are proposed at the northern slope area on the site, as shown on
Section A-A’ of the civil drawing (Plate 1). Temporary excavations up to approximately 25
feet high are proposed to provide access to the buried crypts. Slope gradients of 2:1 are

proposed between retaining walls in this area.

CONCLUSIONS

It is our professional opinion that proposed development is feasible from a geologic and soil
engineering viewpoint. Safe and stable development of this land can be accomplished as
long as the recommendations included within this report are incorporated into final tract
design and implemented during final grading and construction. Final design and
construction should be performed according to City Code and Permits. Most earth
materials on the parcel will excavate with moderate to heavy duty ripping using heavy duty
grading equipment. Excavated material will produce good quality fill.

“111” STATEMENT

It is GSC's opinion that the building site will be safe from the hazards of landslide,
settlement or slippage. Furthermore, the finished development will not adversely affect the

stability of the adjacent properties nor be adversely affected by adjacent properties.
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RECOMMENDATIONS

Removals/Reprocessing

The on site soils are suitable for structural support, provided that the following
recommendations are followed. The upper 5 feet of the terrace deposits on the site
are generally loose and should be removed down to competent terrace deposits in
areas of proposed structures located within the central part of the site. In addition,
all previously placed fault trench backfill shall be removed and recompacted. The
removals should extend a minimum distance of five feet beyond the building
footprints, or a distance equal to the depth of fill placement, whichever is greater. In
areas of proposed hardscape, a minimum removal depth of two to three feet is
recommended. Removals are not considered necessary in areas of the site to be
used as cemetery sites. The proposed grading operation will result in removal of
surficial soil along the northern part of the site. As a result, proposed retaining walls

in this area may be founded in dense terrace deposits.

Two landslides are located along the eastern part of the site. Both landslides should
be removed during grading. Since the slides extend off-site to the east, removals of
the slides should start at the property line and follow a 1:1 project toward the

development, as shown on Section 5-5'.

An erosion gully is located on the existing cut slope above Pacific Coast Highway.

Their gully should be repaired in accordance with Cross-Section 6-6.

Subdrains

Subdrain systems should be provided in the fill areas at the northern portion of the

site and stabilization fills prior to fill placement (see Figure 1).
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Filter material should be Class 2 permeable filter, or No. 2 and No. 3 concrete
aggregate gradations per standard specifications for Public Works construction, or
approved equivalent, inspected and tested to verify its suitability. The filter should

be clean with a wide range of sizes.

Subdrain pipe material should consist of PVC Schedule 40 or D-2729 or an
equivalent recommended by the Geotechnical Engineer. “Accordion” type pipe and
similar products are not acceptable for use as subdrains or backdrains on this

project.

Subdrains should be placed in all canyon bottoms. During grading, the Engineering

Geologist should evaluate the necessity of additional drain placement.

All subdrainage system should be inspected by the Engineering Geologist.

Slopes

Fill Slopes

A. Fill slopes are proposed at a maximum slope ratio of 3.2:1 (horizontal:vertical)

between benches, to a maximum anticipated height of approximately 90 feet.

B. Fill slopes should be built in accordance with recommendations included in

the Grading Guidelines section of this report.

Cut Slopes

The following recommendations apply to proposed cut slopes.

A. All permanent major cut slopes are planned at a gradient of 3.2:1 or flatter.

B. Cut slopes exposing terrace deposits should not be affected by rock

structure. The terrace units are rather massive and bedding is only
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represented by lineation of sand to gravel-sized particles. No true bedding

planes exist in the terrace deposits (Qt).

FOUNDATION RECOMMENDATIONS

Foundation recommendations in this report are considered preliminary. Final foundation
design recommendations should be determined at the completion of grading, based on
expansion and chemical testing determined on final grade samples. For convenience, the
following preliminary foundation recommendations may be used. These recommendations

should be finalized at the end of future final pad and street grading.

Conventional and post-tensioned foundations may be used on the site. All foundations

should meet current City of Malibu setback reqhirements.

Foundation Criteria

1 An allowable soil bearing pressure of 1,500 pounds per square foot, including dead
and real live loads, can be utilized for design of conventional foundations into
compacted fill or terrace deposits. The above bearing value may be increased by
one-third when considering short duration seismic or wind loads. Footings are
recommended to be continuous and should have a minimum width of 18 inches and

a minimum embedment depth of 18 inches for one and two story structures.

The allowable bearing value may be increased by 20 percent for each additional foot
below the minimum 18 inches depth recommended, plus 7 percent for each
additional foot wider than the minimum 18 inches width recommended up to a

maximum value of 3,000 pounds per square foot.

MDN 15710
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o A friction coefficient for concrete on compacted soil/terrace deposits of 0.3 and a
lateral (passive) bearing value of 200 pounds per square foot, per foot of depth, may
be employed to resist lateral loads. When combining passive pressure and frictional
resistance, the passive pressure component should be reduced by one-third. For
design of isolated piles, the allowable passive pressure may be increased by 100

percent (see Table A for other conventional foundation recommendations).

3. In order to minimize the potential effects of seismic activity, expansive sails,
secondary settlement and hydroconsolidation or hydrocompression, we recommend
the following alternative foundation systems, i.e., post-tensioned slab foundations,
be used.

Post-Tensioned Slab Foundation

Anticipated surficial differential movement across the building pad areas included in this
report in the form of settlement or heave could be in the order of 1 to 2 inches. These post-
 tensioned slabs should be designed in accordance with the recommendations of either the
California Foundation Slab Method or Post-Tensioning Institute. The slabs should be
designed for at least one inch of surficial differential movement (i.e., at least 1 inch in a 30-
foot span) for low expansion index (El) soil, and at least two inches of surficial differential
movement for medium El soil. Based on review of laboratory data for the on-site materials,
the average soil modulus of subgrade reaction, K, to be used for design is 100 pounds per
cubic inch. Specific recommendations for the design of California Foundation Slab and

Post Tension Institute methods are presented below.

A surface bearing value of 1,000 pounds per square foot can also be used in design.

MDN 15710
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California Foundation Slab (Spanability) Method

It is recommended that slabs be designed for a free span of 15 feet regardless of the
expansion index of the soil. From a soil expansion/shrinkage standpoint, a common
contributing factor to distress of structures using post-tensioned slabs is fluctuation
of moisture in soils underlying the perimeter of the slab, compared to the center,
causing a "dishing" or "arching" of the slabs. To mitigate this possibility, a
combination of soil presaturation and construction of a perimeter "cut off" wall should

be employed.

All slab foundation areas should be moisture conditioned to at least optimum
moisture, but no more than 5 percent above optimum moisture for a depth of at least
12 inches below subgrade low El soil, and 18 inches for medium El soil. A
continuous perimeter curtain wall should extend to a depth of at least 12 inches
below exterior grade for low El soil, and 18 inches for medium El soil to preserve this
moisture. The cut-off walls may be integrated into the slab design or independent of

the slab and should be a minimum of 6 (six) inches wide.

Post-Tensioning Institute Method

Post-tensioned slabs should have sufficient stiffness to resist excessive bending due
to non-uniform swell and shrinkage of subgrade soils. The differential movement
can occur at the corner, edge, or center of slab. The potential for differential uplift
can be evaluated using design specifications of the Post-Tensioning Institute. The
following table presents suggested minimum coefficients to be used in the Post-
Tensioning Institute design method. '

Suggested Coefficients
Thornthwaite Moisture Index -20 in/yr
Depth to Constant Soil Suction 9 (feet)
Constant Soil Suction: (pf) 3.8
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The coefficients are considered minimums and may not be adequate to represent
worst case conditions such as adverse drainage, excess watering, and/or improper
landscaping and maintenance. The above parameters are applicable provided
structures have gutters and downspouts, yard drains, and positive drainage is
maintained away from structure perimeters. Also, the values may not be adequate if
the soils below the foundation become saturated or dry such that shrinkage occurs.
The parameters are provided with the expectation thaf subgrade soils below the
foundations are maintained in a relatively uniform moisture condition. Responsible
irrigation of landscaping adjacent to the foundation must be practiced since over-
irrigation of landscaping can cause problems. Therefore, it is important that
information regarding drainage, site maintenance, settlements and affects of

expansive soils be considered.

Based on the above parameters, the following values were obtained from the Post
Tensioning Institute Design manual. If a stiffer slab is desired, higher values of yn,

may be warranted.

Expansion Index of Soil Subgrade Low El Medium El
emn center lift 9.0 feet 8.5 feet
en edge lift 4.7 feet 4.5 feet
Ym center lift 0.34 inch 0.56 inch
Ym edge lift 0.48 inch 0.77 inch

Deepened footings/edges around the slab perimeter must be used as indicated
above to minimize non-uniform surface moisture migration (from an outside source)
beneath the slab. An edge depth of at least 12 inches should be considered for low
El soil and 18 inches for medium El soil. The bottom of the deepened footing/edge
should be designed to resist tension, using cable or reinforcement per the Structural
Engineer. |
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Retaining Walls

The following recommendations should be followed for retaining wall design and
construction: |

The equivalent fluid pressures recommended are based on the assumption of a uniform
backfill and no build-up of hydrostatic pressure behind the wall. To prevent the build-up of
lateral soil pressures in excess of the recommended design pressures, overcompaction of
the fill behind the wall should be avoided. This can be accomplished by placement of the
backfill above a 45-degree plane projected upward from the base of the wall, in lifts not
exceeding eight inches in loose depth and compacting with hand-operated or small, self-
propelled vibrating plates. (Note: Placement of free-draining material in this zone could
also prevent the build-up of lateral soils pressures). All walls must conform to City of Malibu

Building Code setback requirements.

1. Conventional (Yielding) Retaining Walls

All recommendations for active lateral earth pressures contained herein assume that
the anticipated retaining structures are in tight contact with- the competent materials
that they are supposed to support. The earth support system must be sufficiently
stiff to hold horizontal movements in the soil to less that one percent of the height of
the vertical face, but should be free-standing to the point that they yield at the top at
least 0.1 percent of the height of the wall.

2. Earth Pressure on Conventional Retaining Walls

The earth pressures of walls retaining self-draining, granular materials, compacted
fill or undisturbed bedrock material shall be assumed equal to that exerted by an

equivalent fluid having a density not less than shown in the following table:

MDN 156710
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Backfill Slope (Horizontal to Vertical) Equivalent Fluid Density (pcf)
Level 45
5:1 46
4:1 47
3:1 48
2:1 50

Restrained (Non-Yielding) Walls

Earth pressures will be greater on walls where yielding at the top of the wall is limited
to less than 1/1000 the height of the wall either by stiffness (i.e., return walls, etc.) or
structural floor network prior to backfilling. Utilizing the recommended backfill
compaction of 90 percent Modified Proctor Density per ASTM D-1557-12, we

recommend the following equivalent fluid density for ndn-yielding walls:

Backfill Slope (Horizontal to Vertical Equivalent Fluid Density (pcf)
Level 65
3.2:1 70

Wall Seismicity

The current seismic design criteria for this project is as follows:

From NavFac: Pae = 3/8yH%k,
Kn=0.2 H = Height of wall
v = 120 pef

P. = 3/8(120 pcf)(0.2)H? = 9H?

P. acts at 0.6H above the wall base.

General

a. Any anticipated, superimposed loading (i.e., upper retaining walls, other
structures, etc.) shall be considered in the wall design per Figures 11 and 12

of the NavFac manual.
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b. If water is allowed to saturate the backfill, the lateral pressure could exceed
the active pressure recommended. Clayey or expansive soils should not be

used for backfilling behind retaining walls.

33 A vertical component equal to one-third of the horizontal force so obtained

may be assumed at the plane of application of force.

The depth of the retained earth shall be the vertical distance below the
ground surface, measured at the wall face for stem design or measured at the

heel of the footing for overturning and sliding.

d. The walls should be constructed with a minimum 4-inch perforated drainpipe
in a gravel envelope at the bottom and behind the wall. A one-foot thick zone
of crushed gravel should be placed behind the wall to within two feet of the
surface. On-site soil may be used for the remainder of the backfill and should
be compacted to 90 percent relative compaction as determined by ASTM
Test Designation D-1557-12. All proposed subterranean walls should be

waterproofed and back drained (see Figure 2).

e. A concrete-lined swale is recommended to be placed behind retaining walls
that can intercept surface runoff from upslope areas. This surface runoff shall
be transferred to an approved drainage channel via non-erosive drainage

devices.

Deepened Foundation

Deepened foundations may be to meet slope setback requirements for structures located

along the top of slopes. The piles should be designed by the Project Structural Engineer.

Setback Requirements: Structures adjacent to slopes shall meet the City of Malibu

setback requirements.
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Pile Type: In our opinion, support for the proposed structure may be derived from
drilled cast-in-place, reinforced concrete piles (i.e., caissons) designed for frictional

resistance.

Bearing Soils and Tip Depths: We recommend that all piles extend a sufficient depth

to develop adequate compressive, uplift, and lateral capacity. We recommend that
all piles extend a minimum depth of 5 feet below the required setback requirement
plane into the underlying terrace deposits. The pile loading for the proposed
structures was not available at the time of report submittal; therefore, anticipated pile

depths cannot be estimated and should be reviewed by GSC prior to construction.

Pile Capacity - Compressive Frictional Resistance: An allowable frictional resistance

of 600 pounds per square foot, per foot of depth into competent terrace deposits

should be used for pile design.

Pile Capacity - Lateral (Preliminary): Lateral loads, which may be imposed on the

piles by wind or seismic forces, are resisted primarily by the horizontal bearing
support of soils adjacent to the pile shafts. The lateral capacity of a pile depends on
its length, stiffness in the direction of loading, and degree of fixity at the head, as well

as on the adjacent soil properties.

For preliminary design purposes, the passive earth pressures for terrace material
may be computed as an equivalent fluid having a density of 200 pounds per cubic
foot (pcf), with a maximum earth pressure of 2,000 pounds'per square foot (psf).
The lateral capacity of each individual pile is a function of the length and diameter;
therefore, once the structural engineer has determined the required pile loading for

the proposed structures, the lateral pile capacities should be reevaluated by GSC.
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Pile Strength: The allowable pile capacities are derived from the supporting strength
of the soil, which could exceed the structural strength of the pile itself, therefore, the -
structural strength of the pile should be considered to pre-empt the allowable soil
bearing capacity. The project structural engineer should verify that the compressive
and tensile strength of the concrete pile could accommodate the recommended

capacities.

Estimated Settlements: We estimate that total post-construction settlements of pile-

supported structural elements will not exceed % inch. Differential settlements

between adjacent piles could approach % inch.

Additional Lateral Resistance: Besides the aforementioned lateral resistance

provided by the pile shafts, additional resistance is provided by passive earth
pressure acting against other embedded structural elements. We recommend using
the values shown in Table | for allowable passive pressure (equivalent fluid weight)
and coefficient of friction, which is in addition to the passive lateral pressure. The
above values may be increased by one-third for short duration wind and seismic
forces.

When combining passive pressure and frictional resistance the passive component
should be reduced by one-third. For design of isolated piles, the allowable passive

pressure may be increased by 100 percent.

TABLE |
LATERAL RESISTANCE
Kilowable Pagalva Maxim'um Allowable Coeffici_ent of
Soil Type Pressure (pcf) Passive Pressure Friction
; (psfift) (Concrete/soil)
Terrace Deposits 200 2000 0.30
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Surface Water Control: All surface water should be collected and conducted to the

street or approved watercourse via non-erosive devices.

Inspection - General: We recommend that the Geotechnical Engineer or Geologist

be present in the field during construction to confirm the soil conditions prior to steel

and concrete placement. The City Inspector should also observe the excavation.

Concrete Placement: In lieu of removing standing water in the pile excavation prior

to placing concrete (i.e., pumping water), the concrete may be placed by the tremmie
method to displace collected water. The solid tremmie tube shall be long enough to
reach to bottom of the excavation. \When concrete is being placéd, the solid tremmie
tube must be kept full of concrete at all times, with the lower end emersed in the

concrete just deposited. The concrete shall at no time be placed through the water.

When water is present at the bottom of the drilled pile holes to a depth of 3 inches or
more, a concrete mix with strength of 1,000 pounds per square inch over the design
strength, shall be tremmied up from the bottom. An admixture that reduces the

problem of segregation of paste/aggregates and dilution of paste shall be included.

Drilling Safety: The following drilling safety guidelines should be followed during pile

installation:

. It is the Contractor's responsibility to provide a safe working area during

drilling operations;

. The Geotechnical Engineer should observe all excavations to verify that the
caissons are founded at the required depth and recommended bearing

material;
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° All drilled piles should be adequately covered if the excavation is not poured

immediately after excavation.

GRADING GUIDELINES

These specifications present the usual and minimum requirements for grading operations

performed under the control of GeoSoils Consultants, Inc.

No deviation from these specifications would be allowed, except where specifically
superseded in the preliminary geology and geotechnical report, or in other written

communication signed by the Geotechnical Engineer or Engineering Geologist.

1. General

A. The Geotechnical Engineer and Engineering Geologist is the Owner's or
Builder's representative on the project. For the purpose of these
specifications, supervision by the Geotechnical Engineer or Engineering
Geologist includes that inspection performed by any person or persons
employed by, and responsible to, the licensed Geotechnical Engineer or

Engineering Geologist signing the Geotechnical report.

B. All clearing, site preparation or earthwork performed on the project should be
conducted by the Contractor under the observation of the Geotechnical

Engineer or Engineering Geologist.

C. It is the Contractor's responsibility to prepare the ground surface to receive
the fills to the satisfaction of the Geotechnical Engineer or Engineering
Geologist and to place, spread, mix, water, and compact the fill in accordance
with the specifications of the Geotechnical Engineer or Engineering
Geologist. The Contractor should also remove all material considered

unsatisfactory by the Geotechnical Engineer or Engineering Geologist.
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It is also the Contractor's responsibility to have suitable and sufficient
compaction equipment on the jobsite to handle the amount of fill being
placed. If necessary, excavation equipment would be shut down to permit
completion of compaction. Sufficient watering apparatus would also be
provided by the Contractor, With due consideration for the fill material, rate of

placement and time of year.

A final report should be issued by the Geotechnical Engineer and Engineering

Geologist attesting to the Contractor's conformance with these specifications.

At all timés, safety will have precedence over production work. All municipal,
State, and Osha Safety guidelines should be allowed beneath unshored
vertical cuts, within unshored trenches with vertical walls in excess of four
feet high, or in any unsafe working environment. If an unsafe job condition is
noted by a GeoSoils Consultants, Inc. representative, it would be brought to
the attention of the Grading Contractor's foreman, the on-site developer's
representative, or both. Once this condition is noted,' it should be corrected
as soon as possible, or work related to the unsafe condition may be

terminated.

2. Site Preparation

A.

All vegetation and deleterious material, such as rubbish, should be disposed

of off-site. This removal must be conducted prior to placing fill.

The Contractor should locate all subsurface features (i.e. sewage disposal
systems, basements, pipelines, wells, etc.) on the site, or on the grading plan,

to the best of his knowledge prior to preparing the ground surface.
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Soil or rock materials determined by the Geotechnical Engineer as being
unsuitable for placement in compacted fills should be removed and wasted
from the site. Any material incorporated as a part of a compacted fill must be

approved by the Geotechnical Engineer.

After the ground surface to receive fill has been cleared, it should be
scarified, disced, or bladed by the Contractor until it is uniform and free from
ruts, hollows, hummocks or other uneven features which may prevent uniform

compaction,

The scarified ground surface should then be brought to at least optimum
moisture, but not more than 120 percent of optimum moisture, mixed as
required, and compacted as specified. If the scarified zone is greater than 12
inches in depth, the excess should be removed and placed in lifts restricted to

6 to 8 inches.

Prior to placing fill, the ground surface to receive fill should be inspected and

approved by the Geotechnical Engineer.

Any underground structures such as cesspools, cisterns, mining shafts,
tunnels, septic tanks, wells, pipelines or other not located prior to grading are
to be removed or treated in a manner prescribed by the Geotechnical
Engineer.

3. Compacted Fills

A.

Material imported or excavated on the property may be utilized in the fill,
provided such material has been determined to be suitable by the
Geotechnical Engineer. Roots, tree branches and other deleterious matter
missed during clearing should be removed from the fill as directed by the

Geotechnical Engineer.
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Unless otherwise prohibited by the governing code, rock, brick, concrete, or

asphalt fragments less than six inches in diameter may be utilized in the fill,

provided:

1. they are not placed in concentrated pockets;

2. there is a sufficient percentage of fine-grained material to surround the
rocks; '

3. the distribution of the rocks is supervised by the Geotechnical
Engineer.

Rocks greater than six inches in diameter should be taken off-site, or placed
in accordance with the recommendations of the Geotechnical Engineer in fill

areas designated as suitable for rock disposal.

Material that is spongy, subject to decay, or otherwise considered unsuitable

should not be used in the compacted fill.

Representative samples of materials to be utilized as compacted fill should be
analyzed in the laboratory by the Geotechnical Engineer to determine their
physical properties. If any material other than that previously tested is
encountered during grading, the appropriate analysis of this material should

be conducted by the Geotechnical Engineer as soon as possible.

Material used in the compacting process should be evenly spread in thin lifts
not to exceed 6 to 8 inches in thickness, watered, processed and compacted
to obtain a uniformly dense layer. The fill should be placed and compacted
on a horizontal plane, unless otherwise approved by.the Geotechnical
Engineer. This includes material placed for slope repairs, and utility trench

backfills on slope areas.
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Each layer should be compacted to at least a minimum of 90 percent of the
maximum density in compliance with the testing method specified by the
controlling governmental agency (in general, ASTM D-1557-12 would be
used). For all fills greater than 40 feet in vertical thickness, the portion of the
fill below a depth of 40 feet should be placed at a relative compaction of at
least 95 percent. |

If compaction to a lesser percentage is authorized by the controlling
governmental agency because of a specific land use or geotechnical
condition, the area to receive fill compacted to less than 90 percent should
either be delineated on the grading plan or appropriate reference made to the

area in the geotechnical report.

All fill must be brought to a moisture content of at least optimum moisture, but
should not exceed 120 percent of optimum moisture. If excessive moisture in
the fill results in failing tests or an unacceptable "pumping" condition, then the
fill should be allowed to dry until the moisture content is within the necessary
range to meet above cbmpaction requirements, or should be removed or

reworked until acceptable conditions are obtained.

If the moisture content or relative compaction varies from that required by the
Geotechnical Engineer, the Contractor should rework the fill until it is in
accordance with the requirements of the Geotechnical Engineer. If a
compaction test indicates that the fill meets or exceeds the minimum required
relative compaction but is below optimum moisture content, then the fill

should be reworked until it meets the moisture content requirements.
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All fills should be keyed and benched through all topsoils, slopewash,
alluvium or creep affected or other unsuitable materials, into sound bedrock
or firm material where the slope receiving fill is steeper than a ratio of five
horizontal to vertical (i.e., in accordance with the recommendations of the
Geotechnical Engineer). The standard acceptable bench height is four feet

into suitable material.

The key for sidehill fills should be a minimum of 20 feet within bedrock or firm

materials, unless otherwise specified by the Geotechnical Engineer.

Drainage terraces and subdrainage devices should be constructed in
compliance with the ordinances of the controlling governmental agency, or
with the recommendations of the Geotechnical Engineer and Engineering

Geologist.

The Contractor will be required to obtain a minimum relative compaction of 90
percent out to the finish slope face of all fill slopes. This may be achieved by
either overbuilding the slope a minimum of five feet, and cutting back to the
compacted core, or by direct compaction of the slope face with suitable
equipment, or by any other procedure which produces the required

compaction.

If a method other than overbuilding and cutting back to the compacted core is
to be employed, slope tests would be made by the Geotechnicai Engineer
during construction of the slopes to determine if the required compaction is
being achieved. Each day the Contractor will receive a copy of the
Geotechnical Engineer's "Daily Field Engineering Report" which will indicate
the results of field density tests for that day. Where failing tests occur or
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other field problems arise, the Contractor may be notified of such conditions
by written communication from the Geotechnical Engineer in the form of a
conference memorandum, to avoid any misunderstanding arising from oral

communication.

If the method of achieving the required slope compaction selected by the
Contractor fails to produce the necessary results, the Contractor should
rework or rebuild such slopes until the required degree of compaction is

obtained, at no additional cost to the Owner or Geotechnical Engineer.

N. All fill slopes should be planted or protected from erosion by methods
specified in the geotechnical report, or required by the controlling

governmental agency.

0. Fill-over-cut slopes should be properly keyed through topsoil, colluvium or
creep material into firm materials, and the transition should be stripped of all
soil prior to placing fill. The fill portion of the slope should be founded on a
key to be determined by the Geotechnical Engineer.

4, Cut Slopes

A. The Engineering Geologist should observe all cut slopes excavated in rock,

lithified, or formation material at vertical intervals not exceeding ten feet.

B. If any conditions not anticipated in the preliminary report such as perched
water, seepage, lenticular or confined strata of a potentially adverse nature,
unfavorably inclined bedding, joints or faults planes, or areas of unstable
material are encountered during grading, these conditions should be
analyzed by the Engineering Geologist and Geotechnical Engineer, and

recommendations should be made to treat these problems.
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Cut slopes that face in the same direction as the prevailing drainage should
be protected by a non-erosive interceptor swale placed at the top of the
slope.

Unless otherwise specified in the geotechnical and geological report, no cut
slopes should be excavated higher or steeper than that allowed by the

ordinances of controlling governmental agencies.

Drainage terraces should be constructed in compliance with the ordinances of
controlling governmental agencies, or with the recommendations of the

Geotechnical Engineer or Engineering Geologist.

5. Grading Control

A.

Inspection of the fill placement should be provided by the Geotechnical
Engineer during the progress of grading.

In general, density tests should be made at intervals not exceeding two
vertical feet of fill height or every 500 to 1000 cubic yards of fill placed. These

criteria will vary depending on soil conditions and the size of the job. In any

~ event, an adequate number of field density tests should be made to verify that

the required compaction is being achieved.

Density tests should also be made on the surface material to receive fill as

required by the Geotechnical Engineer.
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All cleanout, processed ground to receive fill, key excavations, subdrains and
rock disposal should be inspected by the Geotechnical Engineer prior to
placing any fill. It should be the Contractor's responsibility to notify the

Geotechnical Engineer when such areas are ready for inspection.

In most jurisdictions, these items must also be inspected by a representative

of the controlling governmental agency prior to fill placement.

6. Construction Considerations

A.

Erosion control measures, when necessary, should be provided by the
Contractor during grading and prior to the completion and construction of

permanent drainage controls.

Upon completion of grading and termination of inspections by the
Geotechnical Engineer, no further filling or excavating, including that
necessary for footings, foundations, large tree wells, retaining walls, or other
features should be performed without observation of the Geotechnical

Engineer or Engineering Geologist.

Care should be taken by the Contractor during final grading to preserve any
berms, drainage terraces, interceptor swales, or other devices of a permanent

nature on or adjacent to the property.

Temporary Excavation

Where the necessary space is available, temporary unsurcharged embankments may be

sloped back without shoring. The slope should not be cut steeper than the following

gradient:
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Height Temporary Gradient (Horizontal:Vertical)
0-% Near-Vertical
>5' 11

In areas where soils with little or no binder are encountered, shoring or flatter excavation
slopes shall be made.

These recommended temporary excavations do not preclude local raveling or sloughing.

All applicable requirements of the California Construction and General Industry Safety
Orders, the Occupational Safety and Health Act, and the Construction Safety Act should be

met.

Where sloped embankments are used, the top of the slope should be barricaded to prevent
equipment and heavy storage loads within five feet of the top of the slope. If the temporary
construction embankments are to be maintained for long periods, berms should be

constructed along the top of the slope to prevent runoff water from eroding the slope faces.

Our personnel should observe the soils exposed in the temporary backcut slopes during
excavation so that modifications of the slopes can be made if variations in the soil
conditions occur.

Drainage/Landscape Maintenance

Water should not be allowed to pond or seep into the ground, or flow over slopes in a
concentrated manner. Roof gutters and yard drains should be provided. Pad drainage
should be directed toward the street or any approved watercourse area swale via non-

erosive channel, pipe and/or dispersion devices.

Surface water should not be allowed to drain towards a descending slope, as it may locally
have an adverse affect on surficial slope stability. Likewise, over watering should also be

avoided near slope areas, as it too may have a deleterious effect of surficial slope stability.
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LIMITATIONS

The findings and recommendations of this report were prepared in accordance with
generally accepted professional geotechnical engineering principles and practice for the
City of Malibu at this time. We make no other warranty, either express or implied. The
conclusions and recommendations contained in this report are based on site conditions
disclosed in our subsurface investigation and the referenced reports. However, soil/rock
conditions can vary significantly between borings, test pits, and natural outcrops, therefore,
further refinements of our recommendations contained herein may be necessary due to

changes in the building plans or what is encountered during site grading.

The recommendations provided in this report are applicable for preliminary development
planning for the subject project provided that surface water will be kept from infiltrating into
the subgrade adjacent to the house foundation systems. This may include, but not be
limited to rain water, roof water, landscape water and/or leaky plumbing. The site is to be
fine graded at the completion of construction to include positive drainage away from the
structures and roof water will be collected via gutters, downspouts, and transported to the
street in buried drainpipes.

Since our investigation was based on the site conditions observed, selective laboratory
testing, and engineering analysis, the conclusions and recommendations contained herein
are professional opinions. Further, these opinions have been derived in accordance with

standard engineering practices, and no warranty is expressed or implied.

If the conditions encountered during grading are not consistent with the findings presented
in this report, or if proposed construction is moved from the location investigated, this office
shall be notified immediately so that the condition or change can be evaluated and

appropriate action taken.
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CLOSURE

We appreciate this opportunity to be of continued service to you. If you have any questions
regarding the content of this report or any other aspects of the project, please do not

hesitate to contact us.
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Encl: References
City of Malibu Approval Letter dated June 7, 2012
Plate 1, Geologic Map
Plate 2, Geologic Cross-Sections
Table A, Foundation and Slab Recommendations
Appendix A, Field Exploration Procedures
Plates A-1 through A-10, Boring Logs
Appendix B, Laboratory Test Procedures and Results
Plates SH-1 through SH-13, Shear Test Diagrams
Plates C-1 through C-6, Consolidation Diagrams
Appendix C, Boring Logs and Laboratory Test Results by Leighton and Associates
Appendix D, Boring Logs and Laboratory Test Results by Van Beveren and Butelo
Appendix E, Temporary Slope Stability Analyses

cc: (5) Addressee
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GEOTECHNICAL REVIEW SHEET

Ew

Project Information

Date: June 7,2012 Review Log #: 3276
| Site Address: 4000 Malibu Canyon Road _ '
Lot/Tract/PM #: n/a Planning #: CDP 11-028
Applicant/Contact:  Bruce McBride, bmcebride@pda-11c.net BPC/GPC #:
Fred Gaines, fgaines@gaineslaw.com
Contact Phone #: Fax #: Planner: Stefanie Edmondson
Project Type: Rancho Malibu Resort Development

Submittal Information

Consultant(s)/ Report Date(s): GeoSoils Consultants, Inc. (Miller,GE 2257; Ruberti, CEG 1708):
(Current submitial(s) in Bold.) 5-21-12, 1-27-12, 9-15-11
Van Beveren & Butelo, Inc.(Butelo, CEG 1315; Langhaar, RGE 2647):
9-27-07
Roy J. Shlemon & Associates, Inc.:September 2007 (Included as
Appendix D in the referenced Van Beveren & Butelo reporf)
Hotel plans prepared by Hill Glazier Studio dated May 19, 2011.

References reviewed by the Consultant:
Leighton and Associates, Inc.: 328-90, 2-6-90, 8-4-89

Previous Reviews: 5.7-12, 10-18-11, Geotechnical Review Referral Sheet dated 6-21-11, 10-
21-07; Ref: Los Angeles County reviews dated 3-6-90, 3-1-90, 12-8-89,
11-29-89

Review Findings

Coastal Development Permit Review

= APPROVED from a geotechnical perspective.

] NOT APPROVED from a geotechnical perspective. The listed ‘Review Comments® shall be
~addressed prior to approval.

Building/Grading Plan-Check Stage Review

X Awaiting Building plan check submittal. Please respond to the listed ‘Building Plan-Check Stage
Review Comments’ AND review and incorporate the attached ‘Geotechnical Notes for Building Plan
Check’ into the plans.

] APPROVED from a geotechnical perspective. Please reviewthe attached ‘Geotechnical Notes for
Building Plan Check’ and incorporate into Building PlanCheck submittals.

Guidelines for gectechnical reports (dated February 2002) are available on the City of Malibu web site:
http:/iwww.ci.maliby.ca.us/index.cfim?fuseaction=navdnavid=30.

Fugro Project #: 3399.001



City of Malibu Geotechnical Review Sheet

[] NOT APPROVED from a geotechnical perspective. The listed ‘Building Plan-Check Stage Review
- Comments’ shall be addressed prior to Building PlanCheck Stage approval.

Remarks

The referenced response report was reviewed by the City from a geotechnical perspective, The project
comprisesa new hotel resort, consisting of a 167,062 square foot 3-story main hotel building with a basement
(includésa spa and fitness center), a 165,259 square foot parking structure, swimmingpool/spa, 21 individual
casitastotaling 177,736 square feet, retail and surface parking, access roads, drives, and fire lanes, storm drains
and utilities, retaining walls, and landscaping/flatwork. Grading will consist of 54,000 yards of R & R;
156,700 yards of exempt understructure grading; 5,120 yards of exempt safety grading for (he fire depattment;
and 50,380 yards of non-exempt grading. 189,760 yards will be exported. Shoring will be required for the
basement and parking structure excavations.

The applicants have submitted an application for a new OWTS to City geotechnical/hydrogeologic
staffs for review. Comments will be provided by City staff in aseparate review letter.

NOTICE: Applicants shall be required to submit all Geotechnical reporis reviewed by City
Geotechnical Staff for this specific proposed project as a searchable PDF file on a CD at the time of
Building Plan Check application.

Building Plan-Check Stage Review Comments:

1. Pleaseshow the Stream Terrace Deposits on Cross-Sections C, D, and G. Are the stream terrace deposits
displaced across the landslide?

2. Please depict limitsand depths of over-excavation and structural fill to be placed on the grading plan, and
cross sectional view of the proposed building area. Cut and fill yardages are to be indicated on the cover
sheet of the plans.

3. Two sets of final grading, OWTS, swimming pool, and foundation plans for the proposed hotel, parking
structure, and casitas (APPROVED BY BUILDING AND SAFETY) incorporating the Project
Geotechnical Consultant’s recommendationsand items in this review sheet must be reviewed and wet
stamped and manually signed by the Project Engineering Geologist and Project Geotechnical
Engineer. City geotechnical staff will review the plans for conformance with the Project Geotechnical

* Consultants’ recommendations and items in this review sheet over the counter at Cit§dall on Mondays
through Thursdays between 8 AM and 10 AM.

Please direct questions regarding this review sheet to City Geotpchnical staff listed below.

é/:f /.{2

Christopher Dean, C.E.G. #1751, Exp. 8-30-12 Date
Engineering Geology Reviewer (310-456-2489, x306)

/}/iu (L' June 7, 2012

Engineering Geology Review by:

Geoteclmical Engineering Review by:

‘ Kenneth Clements, G.E. # 2010, Exp. 6-30-14 Date
This review sheet was prepared by Cily Geotechnical Staff | Geotechnical Engineering Reviewer (805-563-8909)
contracted with Fugra as an agent of the City of Malibu. Email: kclements@fugro.com

FUGRO CONSULTANTS, INC. i &
4820 McGrath Street, Suite 100
Ventura, California 93003-7778
(805) 650-7000 (Ventura office)
(310) 456-2489, x3086 (Gity of Malibu) - .
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TABLE A

FOUNDATION AND SLAB RECOMMENDATIONS

ONE AND TWO-STORY RESIDENTIAL BUILDINGS

Expansion Index 0-50
Low Expansion

Expansion Index 51-90
Medium Expansion

Expansion Index 91-130
High Expansion

1-Story Footings

All footings 12" deep.
Four No. 4 bars, two top
and two bottom; footings
continuous.

Exterior footings 18" deep.
Interlor footings 15" deep.
Four Ne. 4 bars, two top and
two bottom; foofings
continuous.

Exterior footings 24" deep.
Interior foctings 18" deep.
Four No. 4 bars: two top
and two botiom, Footings
continuous.

2-Story Footings

All footings 18" deep,
contlnuous. Four No. 4.
bars, two top and two
bottom.

All footings 18" deap;
continuous, Four No. 4 bars,
iwo top and iwo bottom.

All footings 24" deep;
continuous. Four No. 4
bars: {wo top and two
bottom,

Garage Door Grade
Beam

12" deep. Four No. 4
bars, two top and two
bottom.

18" deep. Four No. 4 bars,
two top and two bottom.

24" deep. Four No. 4 bars:
two top and two bottom.

Living Area Flaor Slabs

4" thick. No. 4 bars at
16" both ways at mid-
height. Six mil Visqueen
vapor barrier sandwiched
hetween, 1" sand layers.

4" thick. No. 4 bars at 16”
hoth ways at mid-height. Slab
steel should be doweled into
exterior footings. Six mil
Visgueen vapor barrier
sandwiched hetween two, 2"
sand layers.

4" {hick. No. 4 bars at 16"
both ways at mid-height.
Six mil Visqueen vapar
barrier sandwiched
betwean two, 2" sand
layers. Slab steel should
be dowelad Into exterior
footings.

Garage Floor Slabs

4" thick. No. 4 bars at
16" both ways at mid-
height and ¥ slabs.
Isolate from stem wall
footings. No moisture
barrier required. 2" sand
base requirad.

4" thick. No. 4 bars at 16"
both ways at mid-helght and
% slabs. Isolate from stem
wall footings. No maisture
barrier required. 4" sand base
reguired.

4" thick. No. 4 bars at 16"
both ways at mid-height
and Y slabs. Isclate from
stem wall footings. No
molsiure barrier required.
4” sand base required.

Pre-soaking of Living
Area and Garage Slab
Soils

Mo pre-soaking required.
Pre-moisten soil prior to
pouring concrete.

Soak 18" depth to 5% above
optimum molsture content.

Soak to 24” depth to 5%
above optimum molsture
content. -

Note: An allowable soll bearing value of 1500

pounds per square foot, including dead and live loads, may be used for

design of footings and foundation founded at the recommended depths. All footings should have a minimum width

of 15 Inches and should be continuous.
a lateral soils bearing value of 250 poun
loads. When combining passive pressure and frictional resistanc

reduced by one third,

If wire mesh is provided for slabs under Medium and High ex
should be provided in exterior footings and bent 3’ into slabs.

and footings.

A friction coefficient for concrete on natural and compacted soll of 0.4, and
ds per square foot, per foot of depth, may be amployed to resist lateral
o, the passive pressure component should be

pansion scils, then No. 3 bars at 24" on center dowels
The bent bars are not allowed between floating slabs
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APPENDIX A

FIELD EXPLORATION PROCEDURES

Our exploratory borings were drilled with a truck-mounted drill rig operated by an
independent drilling company working under subcontract to GSC. Four borings were drilled
(designated B-1-11 through B-4-11) utilizing an 8-inch diameter hollow stem auger drill rig.

Samples were obtained via the California ring sampler.

A geologist from our firm continuously observed the borings and classified the soils
encountered by visual examination in accordance with the Unified Soil Classification
System, and collected representative soil samples. Ring samples were obtained by driving
a ring sampler with the Kelly bar. Soil samples were retained in a series of brass rings,
each having an inside diameter of 2.36 (6.0 centimeter) and a height of 1.00 inch (2.54
centimeter). The ring samples were stored in close-fitting, moisture-tight containers and
later transported to our laboratory for further visual examination and testing, as deemed

necessary. After the boring was completed, the borehole was backfilled with soil cuttings.

The enclosed Boring Logs describes the vertical sequence of soils and materials
encountered in each boring, based primarily on our field classifications and supported by
our subsequent laboratory examination and testing. Where a soil contact was observed to
be gradational, our log indicates the average contact depth. Where a soil type changed
between sample intervals, we inferred the contact depth. Our log also graphically indicates
the blow count, sample type, sample number, and approximate depth of each soil sample
obtained from the borings, as well as any laboratory tests performed on these soil samples.
If any groundwater was encountered in a borehole, the approximate groundwater depth is

depicted on the boring log.

MDN 15710
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GEOTECHNICAL BORING LOG

PROJECT NAME____ Green Acres W.0. NO. 6489
DRILLING COMPANY __ Choice DATE STARTED: 9-8-11 BORING NoO. B-1-11
TYPE OF DRILLRIG___LAR LOGGED BY RLC SHEET 1_ OF _2_
DRILLING METHOD___ Hollow Stem HANMMER WEIGHT (L.BS) 140 GROUND ELEVATION (FT)
DIAMETER OFHOLE 8 DROP (IN} 30 GW ELEVATION _
BORING LOCATION:
= 1]
Elw |3 h % Q
= | gl | £z GEOTECHNICAL DESCRIPTION 0| 85| ®
i @ s ne oz | »& o
a , =8| & o
0-2' ALLUVIUM {Qal}
. Gray-brown, silty SAND, scattered gravel
2-36'. TERRACE (Qft)
5-
107 = s0 @ 10', Orange-brown, very fine to medium SAND, slightly moist, dense | 5.3 |[106.§ Cons
. @ 10-20', Occasional pebble-cobbles
151
20~ % 34/60 @ 20', Orange-brown, very fine to medium SAND, slightly moist, dense | 3.3 |117.2 DS
251
LEGEND SIEVE: GRAIN SIZE ANALYSIS P
Standard - MAX:  MAXIMUM DRY DENSITY PLATE At
Penetration Test % DS: DIRECT SHEAR
California Ring Shelby Tube CONS: CONSOLIDATION -
Rock Core A Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL % GEOLOGIC » ENVIRONMENTAL
Bulk Sample T Groundwater CHEM: _ CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME Green Acres 7 W.O. NO. 6489
DRILLING COMPANY ___ Choice DATE STARTED: 9-8-11 BORING NO._B-1-11
TYPE OF DRILL RIG___LAR LOGGED BY RLC SHEET 2 OF _2_
DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION:
= wn
Elu, |2 SN
i %% gz GEOTECHNICAL DESCRIPTION ol | 5|
Ll m
ol \ =8| & | 5
/ 23/37/49 @ 30', Orange-brown, slightly siity, very fine to medium SAND, 59 [122.7 Cons
& % scattered, very coarse grains, slightly moist to moist, dense
35-
36-50', BEDROCK: Monterey Formation
40 %3%0 for 3" | @ 40', Light brown, fine to medium SANDSTONE, slightly moist, 1.0 [1074 DS
1 dense
45
507 27 50 for 4" @50, Norecovery | e | e
T.D. @ 50'
. No groundwater
55+
LEGEND SIEVE: GRAIN SIZE ANALYSIS g
BR Standard MAX:  MAXIMUM DRY DENSITY PLATE A-2
7 Penetration Test @ Ds; DIRECT SHEAR
74 California Ring Shelby Tube CONS: CONSOLIDATION .
Rock Core Ay Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL ¥ GEOLOGIC % ENVIRONMENTAL
M Buik sample T Groundwater | GHEWM:' GHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME Green Acres W.0. NO. 6489
DRILLING COMPANY___ Choice DATE STARTER: 9-8-11 BORING NO._B-2-11
TYPE OF DRILL RIG___LAR LOGGED BY RLC SHEET 1_ OF _3_
DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE _ 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION;
o )
Elu, |z 3L 5 |
z | BE |32 GEOTECHNICAL DESCRIPTION EE| fg| o
o | 4F | do 5= 8| W
w3 o 20 | & | E
o [=) (o]
0-2', ALLUVIUM (Qal
. ‘ Light brown, very fine to medium, sandy SILT, dry, loose
k 2-60'. TERRACE (Qt Max
Expan
5 23/24/25 @ 5', Orange-brown, very fine to medium SAND with gravel, slightly 3.1 | e
moist to dry (rock in sampler tip)
10 % 30/32/45 g@ 10", Red-brown, fine to very coarse SAND, scattered pebbles, moist, | 5.0 [122.3 DS
s ' ense A
151 = 50 for 5" @ 15', Red-brown, fine to very coarse SAND, scattered pebbles, moist, | 6.0 | ---
- ' dense
R @ 16-27', Scattered pebbles-cobbles
20 7 % u LT 7 U
50 for 3 @ 20', No recovery .
25
LEGEND SIEVE: GRAIN SIZE ANALYSIS .
gy Standard MAX:  MAXIMUM DRY DENSITY FLATE A
— Penetration Test DS: DIRECT SHEAR
California Ring % Shelby Tube CONS: CONSOLIDATION .
Rock Core AJ Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
v EXPAN: EXPANSION INDEX GEOTECHNICAL % GEOLOGIC * ENVIRONMENTAL
B Buk Sample ¥ Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG
PROJECT NAME___ Green Acres

W.0. NO. 6489

DRILLING COMPANY __ Choice DATE STARTED: 9-8-11 BORING NO._B-2-11
TYPE OF DRILL RIG___LAR LOGGED BY RLC SHEET 2 OF _3_
DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OFHOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION:
—~ ? :EE. S 2]
Ely |a ¥l g | @
T | EE |3z GEOTECHNICAL DESCRIPTION GE| i w
a | < | do o0z | »&| =
o] @ =0 =
O ] o
7 18/15/20 @ 30', Red-brown, slightly silty, very fine to coarse SAND, moist, 10.9 | 12086 DS
. Z dense
35
40- Z 18/33/45 | @ 40', Red-brown, slightly silty, very fine to coarse SAND, moist, 7.0 |130.0
. dense
45
50+ % 33/50 @ 50', Red-brown, silty, very fine to medium SAND, minor clay, moist, 82 [120.8
. dense
55+
LEGEND SIEVE: GRAIN SIZE ANALYSIS .
Standard MAX:  MAXIMUM DRY DENSITY PLATE A4
Penetration Test % DS: DIRECT SHEAR
California Rin Shelby Tube CONS: CONSOLIDATION =
Rock Core ° AJ Water Scepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC % ENVIRONMENTAL
Bulk Sample T Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME Green Acres

W.0. NO. 6489

DRILLING COMPANY___ Choice

TYPE OF DRILLRIG___LAR

DATE STARTED: 9-8-11 BORING NO._B-2-11

LOGGED BY RLC

SHEET 3 OF _3_

DRILLING METHOD ___ Hollow Stem HAMMER WEIGHT (LBS) - 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION:
E|u, |2 . 12 | 8
| Bf |22 GEOTECHNICAL DESCRIPTION ZE| 45| =
7/ 21137/ @ 60', Orange-brown, very fine to very coarse SAND, moist, slightly 7.8 [123.7
. % 50 for 5" cemented, dense ' :
. T.D. @ 60'
B No groundwater
65-
{707
75
80
851
_|
LEGEND SIEVE: GRAiN SIZE ANALYSIS PLATE A-5
Standard — MAX:  MAXIMUM DRY DENSITY
Penetration Test - Ds: DIRECT SHEAR
California Rin =5 Shelby Tube CONS: CONSOLIDATION .
If i Ay Wate,ys,aepage HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
Rock Core EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC # ENVIRONMENTAL
Bulk Sample T Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME____Green Acres _ _ W.O. NO. 6489
DRILLING COMPANY __ Choice DATE STARTED: 9-8-11 BORING NO._B-3-11
TYPE OF DRILLRIG___ LAR : LOGGED BY RLC SHEET 1 OF _3_
DRILLING METHOD___ Hollow Stem HANMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN) 30 GW ELEVATION -
BORING LOCATION:
~ ' A= o
Elu, |2 e8| &
T | Ed |z GEOTECHNICAL DESCRIPTION Gl | O5| o
th < i 2E g &l u
al *3|& | &
0-2', ALLUVIUM (Qal)
4 Gray-brown, sandy SILT, dry, loose
2-60", TERRACE (Qf)
5 7 28/30/43 @ 5', Red-brown, silty, fine to medium SAND, scattered, very small 6.6 |124.4 Cons
~ é gravel, slightly moist to moist, dense
Max
Expan
10
157 & 50 for 5 @15, Norecovery | e | e
20+ Z 16/18/27 @ 20', Orange-brown, silty, very fine to medium SAND, moist, dense 7.3 11237 ngs
257 % 35/50 @ 25', Orange-brown, silty, very fine to medium SAND, moist, dense 6.8 |120.5
LEGEND SIEVE: GRAIN SIZE ANALYSIS y
Standard MAX:  MAXIMUM DRY DENSITY PLATE A%
Penetration Test —- ps: DIRECT SHEAR
California Ring £ Shelby Tube CONS: CONSOLIDATION i
Rock Core AJ Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
¥ EXPAN: EXPANSION INDEX GEOTECHNICAL % GEOLOGIC % ENVIRONMENTAL
Bulk Sample T Groundwater CHEM: _CHEMICAL TESTS ,




GEOTECHNICAL BORING LOG

Penetration Test
California Ring
Rock Core

Bulk Sample

- Ds: DIRECT SHEAR
Shelby Tube CONS: CONSOLIDATION

PROJECT NAME____Green Acres W.O. NO. 6489
DRILLING COMPANY___ Choice DATE STARTED: 9-8-11 BORING NO,_B-3-11
TYPE OF DRILL RIG___LAR LOGGED BY RLC SHEET 2 OF _3_
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION:
= w
Elw |a EE’ E 7
| ¥ |22 GEOTECHNICAL DESCRIPTION pE | g w
& | & |ae 251 z°| &
o o =} (o]
381 7 29/32/44 @ 35', Orange-brown, very fine to coarse occasional small gravel and 4.1 1123.3 Cons
1 Z very coarse grains, slightly moist to moist, dense DS
40+
45- %26/50 for 5" | @ 45', Light brown, very fine to medium SAND, moist, dense 3.3 |106.2
50+
557 7 36/37/ @ 55', Light to medium brown, very fine to medium SAND, caliche 7.8 |118.6 DS
- % 50 for 2" veins, moist, dense
LEGEND SIEVE: GRAIN SIZE ANALYSIS .
Standard MAX:  MAXIMUM DRY DENSITY PLATE AT

AJ Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.

¥ Groundwat EXPAN: EXPANSION INDEX
= roundwater CHEM: CHEMICAL TESTS

GEQTECHNICAL % GEOLOGIC #* ENVIRONMENTAL




GEOTECHNICAL BORING LOG
PROJECT NAME Green Acres

W.0. NO. 6489

DRILLING COMPANY __ Choice _ DATE STARTED; 9-8-11 BORING NO,_B-3-11
TYPEOFDRILLRIG___LAR _ LOGGED BY RLC SHEET 3 OF _3_
DRILLING METHOD ___Hollow Stem HAMMER WEIGHT (LBS) 140 . GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN)__ 30 GW ELEVATION
BORING LOCATION:
= g i
E | u, |2 HEAN:
z | Ef |5z GEOTECHNICAL DESCRIPTION hd | ig| «
b3 E @e g z | & gl =
a2 o| & | o
2 50 for 3" @60, Norecovery | e | e
T.D. @ 60'
. No groundwater
651
70
75-
80
85-
LEGEND SIEVE: GRAIN SIZE ANALYSIS PLATE A-8
Standard — MAX:  MAXIMUM DRY DENSITY
Penetration Test DS: DIRECT SHEAR
California Rin == Shelby Tube CONS: CONSOLIDATION "
Rock Core ’ Ay Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL ¥ GEOLOGIC * ENVIRONMENTAL
Bulk Sample T Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LUG

PROJECT NAME____Green Acres W.0. NO. 6489
DRILLING COMPANY___ Choice DATE STARTED: 8-8-11 BORING NO,_B-4-11
TYPE OF DRILL RIG___LAR __ LOGGED BY RLC SHEET 1 OF _2_
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE _ 8 DROP (IN)___ 30 GW ELEVATION
BORING LOCATION:
- HEE
An-MEy St 2 | W
Z| &g [ B2 GEOTECHNICAL DESCRIPTION a| gl o
a | < | 2 sE | 03| uw
g @ |® 28| z°| &
| o Q
0-5', ALLUVIUM (Qal Max
Medium brown-gray, sitty SAND, dry to slightly moist, slightly dense Expan
5 16117118 | 5-30°. BEDROCK: Vaqueros Formation 6.7 [118.0
@ 5', Orange-gray, silty, fine SANDSTONE, moist, dense
10 % 1318025 | @ 10", Orange-gray, sandy SILTSTONE o silty SANDSTONE, moist, | 17.5 [104§ DS
- . dense
18- 7 33/36/49 | @ 15', Brown-gray, silty SANDSTONE, carbonate veins, slightly 10.3 | 115.00 Cons
- % cemented, moist, dense
20- %31/50 for 5" | @ 20', Gray-black, silty, fine SANDSTONE, carbonate veins, moderate | 9.5 |113.§ DS
. cement, moist, dense
2571 g s0 @ 25', Gray-green, very fine to medium SANDSTONE, small gravel, | 8.1 [111.0
& carbonate deposits, moderate cement, moist, very dense
LEGEND ' SIEVE: GRAIN SIZE ANALYSIS y
By Standard MAX:  MAXIMUM DRY DENSITY PLATE A-9
- Penetration Test - DS: DIRECT SHEAR :
California Ring £ Shelby Tube CONS: CONSOLIDATION .
Rock Core Ay Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
- EXPAN: EXPANSION INDEX GEOTECHNICAL # GEOLOGIC * ENVIRONMENTAL
B Buksample T Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BURING LUG

PROJECT NAME Green Acres W.0. NO. 6489
DRILLING COMPANY__Choice DATE STARTED: 9-8-11 BORING NO, B-4-11
TYPE OF DRILL RIG___ LAR LOGGED BY RLC SHEET 2 OF _2_
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (L.BS) 140 . GROUND ELEVATION (FT)
DIAMETER OFHOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATI.ON:
' = )
e B =
Elu, |2 8ols | @
T | 28 |82 GEOTECHNICAL DESCRIPTION b | 5| o
AELAEE 85| | &
Q =0 | & 6
22 50 for 4" @ 30', Gray-green, very fine to medium SANDSTONE, small gravel, 10.3 [105.8 DS
. carbonate deposits, moderate cement, moist, very dense
T.D. @ 30'
. No groundwater
35+
40-
45
50+
55+
LEGEND | SIEVE: GRAIN SIZE ANALYSIS ;
Standard — MAX:  MAXIMUM DRY DENSITY PLATE A-10
Penetration Test - sk DIRECT SHEAR
Galifornia Ring -~ 5 Shelby Tube CONS: CONSOLIDATION 5
BodkBoms’ AJ Wator Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL * GEOLOGIC % ENVIRONMENTAL
Bulk Sample I Groundwater CHEM: _CHEMICAL TESTS
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APPENDIX B

LABORATORY TEST PROCEDURES AND RESULTS

Moisture-Density

The field moisture content and dry unit weights were determined for each undisturbed ring
sample obtained from our subsurface exploration. Once the dry unit weights had been
determined, in-place densities of underlying soil profile were estimated. In those cases
where ring samples were obtained, the moisture content and dry unit weights are presented

on the Boring Logs B-1 through B-4.

Compaction Tests

Compaction tests were performed to determine to moisture density relationships of the
typical surficial soils encountered on the site. The laboratory standard used was in
accordance with ASTM Test Designation D-1557-02. A summary of the compaction test

results is shown in Table B-1.

TABLE B
COMPACTION TEST RESULTS _

Bsoarri: 31 :‘ geg{‘lf Description D“:I:E%L;ril:y (I-\)n%:l:%::: Ex&a;es):on
B2@5 gﬁ_dfmh;rf\)’;?' clayey, sandy | 4o5 g 11.0 Medium
B-3 @ 8-10" el §§§£’? clayey, sandy | 454 11.0 Medium
B-4 @ 5-10° gTE\TVU\}ithsg“ng sandy, clayey | 4474 15.5 Medium

Direct Shear Tests

Shear tests were performed in a strain-control type Direct Shear Machine. The samples
were sheared under varying confining loads in order to determine the Coulomb shear
strength parameters: cohesion (c), and angle of internal friction (¢) for peak and residual

strength conditions. The samples were tested in an artificially saturated condition. The

MDN 15710
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Appendix B

results are plotted and a linear approximation is drawn of the failure curve. Results are
shown on the Shear Test Diagrams included with these appendices, as Plates SH-1
through SH-13. Shear tests performed on undisturbed ring samples are presented on
Plates SH-1 to SH-10. Shear tests were performed on samples remolded to 90 percent
relative compaction and the results are shown in Plates SH-11 through SH-13.

Consolidation Test

Consolidation tests were performed on selected ring samples to develop data for settlement
studies. The tests were performed primarily on materials which would be considered to be
most susceptible to consolidation under increased loading. Loads were applied to the
sample in several increments in geometric progression, and the resulting deformation was
recorded at selected time intervals. Porous stones were placed in contact with the top and
bottom of each specimen to permit the release and addition of pore fluid. Inundation of the
sample was performed at an approximate load one ton per square foot. Results of the

consolidation test are shown on Plates C-1 through C-6.

Expansion Index Tests

To determine the expansion potential of the on-site soils, expansion index tests were
performed. The results are included in the above table.

MDN 15710
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Green Acres, LLC PLATE SH-1

w2 (GeoSoils Consultants, Inc.

Date of Test: 9/11 : : " .
‘ Geotechnical Engineering * Enginesring Geology

Sample: B-1 @ 20.0°

Shear Test Diagram
Peak
C(psf): 400 Phi (degrees): 39.0
Reshear
C(psf): 0 Phi{degrees): 36.0
3.00
2.50
P
2.00 ' ,/"
| P >
E e
= ff »
g @
] ¥
5 150 - =
o Wid d
§= 4 L
9 L
g )
[ f’/ o
1.00 ' -
e q A
v
1/ .ﬁ"‘if
/// @-’/{
2
0.50 +—p )
e
Maﬂ"
.
0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00
. & Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .005 in./min. -
F Peak Values O Reshear Values|

Undisturbed Natural Shear-Saturated
Orange-brown, silty, very fine to fine SAND, w/ some coarse sand.

18,8% Saturated Moisture Content

6489.1



Green Acres, LLC

v (3e0Soils Consultants, Inc.

Date of Test: 9/11 ; ; 2 : ; "
; Geotechnical Enginesring * Engineering Geology

Sample: B~1 @ 40.0°

PLATE SH-2

Shear Test Diagram
. Peak
C(psf): 320 Phi(degrees): 35.5

Reshear
C(psf): 50 Phi(degrees): 31.5

Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .005 in./min.

@ Peak Values O Reshear Valuesl

3.00

2.50

P,
2.00
g

g P
< -~
N ]
% P
§ re
5 1,50 ¥ el
/4] R
2 o 4 A
= - Pl
8 L~

1.00 w e

= //@
/a‘ /
pd //
L~ L
© 0,50 > fe
W d
L~ P
///
A
0.00 .
0.00 0.50 1.00 1.50 2,00 2.50 3,00

Undisturbed Natural Shear-Salurated
Light orangs-brown, very fine to fine SAND.

21.9% Saturated Moisture Content

6489.2



Green Acres, LLC PLATE SH-3

v (3eoSoils Consultants, Inc.

Date of Test: 9/11 . .
oot fes Geotechnical Engineering * Engineering Geoiogy

Sample: B-2 @ 10.0°

- Shear Test Diagram
Peak
C(psf): 0 Phi (degrees): 57.0
Reshear
C(psf): 0 Phi (degrees): 52.5
4,00
r/
3.50 7
' 7
300 ’,/ /
/
/| Vi
% 4
: Vd I
ﬁ 2.50 . :
5 ’}
£ .
%’ /} <
£ 200 . ): 5
g A
=
% {50 "}/
)4
i
ff F/
1.00 v
/
¥i
Z
' P,
0.50 v
p4
0.00
0.00 0.50 1.00 1,50 2.00 2.50 3.00 3.50 4,00
Narmal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .005 In./min.
@ Peak Values O Reshear Va!uesl

Undisturbed Natural Shear-Saturated
Red-brown, sllty, very fine to coarse SAND, w/ rock fragments.

16.7% Saturated Molsture Content

6468.3



Green Acres, LLC

v GeoSoils Consultants, Inc.

Date of Test: 9/11 . " X ;
Geotechnical Engineering * Engineesring Geology

Sample: B-2 @ 30.0'

' PLATE SH-4

Shear Test Diagram
Peak
C(psf): 800 Phi(degrees): 40.0
- Reshear
C(psf): 500 Phi(degrees): 36.0
3.00
: ° 5
v'/w
250 : ‘ 4
// P
/” .
2.00 wd ,d/
O <]
G v 1
2 V 7
'§1 /./V 1
£ 150 2 }#,/
2 | P
E ,t/ a‘f
“’ P LA
1.00 Z ‘
A P D
i
o’f;'
0.50 44
0.00
0.00 0.50 - 1.00 1.50 200 2.50
Normal Pressure (ksf)
Diract Shear, Peak / Reshear Speed: .001 in./min.
® Peak Values © Reshear Valuei|

3.00

Undisturbed Natural Shear-Saturated
Orange-brown, silty, sandy CLAY,

19.9% Saturated Molsture Content

6489.4



Green Acres,
W.0O.: 6489

Date of Test: 9/11

LLC

Geotechnical Engineering * Engineering Geology

Sample: B-3 @ 20.0'

GeoSoils Consultants, Inc.

PLATE SH-§

Shearing Strength {ksf)

Shear Test Diagram
Peak
C(psf): 960 Phi (degrees): 22.0

Reshear
C(psf): 750 Phi (degrees): 22.0

3.00
2.50
2,00 [ ]
] ,/Q/ '
— e

= al P /#ﬂ

1.50 ] il
...f/ -
s ]
J"ﬂw ..-t"'w i
1.00 = sl fet©
|
1
=]
0.50 »)
0.00 -
0.00 0.50 1.00 1.50 2.00 2.50 3.00

Normal Pressura (ksf)
Direct Shear, Peak / Reshear Speed: .001 in./min.

[. Peak Values O Reshsar Values!

Undisturbed Natural Shear-Saturated
Orange-brown, sémdy, slightly clayey SILT.

19.8% Saturated Malsture Content

6489.5



Green Acres, LLC PLATE SH-6

v (GeoSoils Consultants, Inc.

Date of Test: 9/11 . " .
Geotechnical Engineering * Engineering Geology

Sample: B-3 @ 35.0"

~ Shear Test Diagram
Peak
C(psf): 0 Phi (degrees): 51.5
Reshear
C(psf): 0 Phi{degrees): 46.0
3.00
,/
//
2.50
Wi A
/ wd
; yd
2.00 -
AP G
=
2 7 r’,
5 AL b
<) // ff‘
g 1.50 ’ wd
e 7
=4 7
.§ ’ /j
@ A | A
w /// {_},/
1.00 L
// //
@'l
V710
0.50 /
f/
/
/
0.00
0.00 0.50 1.00 1,50 2.00 2.50 3,00
Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .005 in./min.
@ Peak Values O Reshear Values|

Undisturbed Natural Shear-Saturated
QOrange-brown, siity, very fine to coarse SAND.

17.3% Saturated Molsture Content

6489.6



Green Acres, LLC

w2 (GeoSoils Consultants, Inc.

Dats of Test: 9/11

Sample: B-3 @ 55.0°

Gaotechnical Enginseeting * Engineering Geology

PLATE SH-7

Shear Test Diagram
Peak
C{psf): 150 Phi (degrees): 42.5
Reshear
C(psf): 150 Phi (degrees): 33.5
3.00
2.50
Vi
%
/|
2,00
v
T
< v P
o ) 4
g pale)
P 1.50 /./ /
o P
% ’ P n P
g 7 p.
@ A sl
i |
1.00 -
P
P frgr’
7
&
0.50 e
%
) 4
/ *
0.00 :
0.00 0.50 1.00 1.50 2.00 2.50
Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: ,001 [n./mln.
@ Poak Values O Reshear Values|

3.00

Undisturbed Natural Shear-Saturated
Orange-brown, sandy SILT.

17.1% Saturated Molsture Content

6489.7



Green Acres, LLC

W.0,: 64889

Date of Test: 9M1

Geotechnical Engineering * Engineering Geology

Sample: B4 @ 10.0°

GeoSoils Consultants, Inc.

PLATE SH-8

Strength (ksf)

aring

She:

Shear Test Diagram
Peak
C(psf): 2580 Phi (degrees): 7.5

Reshear
C(psf): 690 Phi(degrees): 7.0

3.00
.--"""""M
__‘___....—-n'"‘"""—

2.50

2.00

1,50 L0

D
100 ———
J»w.—p«kﬂ’“’“
.-m-*’"""ﬂw ~
0.50
0.00
0.00 0.50 1.00 1.50 2.00 2.50

Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed; .001 In./min.

r. Peak Values O Reshear Values|

3.00

Undisturbed Natural Shear-Saturated
QOrange-brown / green-brown, slity CLAY,

27.2% Saturated Moisture Content

6489.8



Green Acres, LLC

we==  (3eoSoils Consultants, Inc.

Date of Test; 8/11 . " X "
Geotechnical Engineering * Engineering Geology
Sample: B-4 @ 20.0'

PLATE SH-9

Shear Test Diagram
Peak
C(psf): 850 Phi(degrees): 26.0

- Reshear
C(psf): 600 Phi (degrees): 25.5

3.00

2.50

2.00 i’/ L
= /’l
g - E
= /J =
= P
E 150 s A
‘g) }/ il P r

o e

'g _‘w”” y__fﬂ"'
8 f..a“‘" » A
77 i L

‘ ] ,.—'”"EJ i

— ,f"’
]
P
0.50
0.00
0.00 0.50 1.00 1.50 2.00 2.50

Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .001 In./min.

@ Peak Values O Reshear Vaiues]

3.00

Undisturbed Natural Shear-Saturated
Brown, sandy SILT, w/ rock fragments,

25.0% Saturated Moisture Content

6489.9



Green Acres, LLC

v (3e0S0ils Consultants, Inc.

Date of Test: 9/11

Sample: B-4 @ 30.0"

Geotechnical Engineering * Engineering Geology

PLATE SH-10

Shear Test Diagram
Peak
C(psf): 310 Phi (degrees): 41.5
Reshear
C(psf): 210 Phi (degrees): 41.5
3,00
2.50
(/
P //
%,
pd
7

2.00 1
= t,#’f/
2 7V
=] : ¢
% ,__f:/?
5 1.50 Wa W
- /]
g A
77 LY

1.00 ,.:; a

A1
Peie
I/-}’j
palV
i
0.50
yd
0.00
0.00 0.50 1.00 1.50 2,00 2.50
Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .001 in./min.
® Peak Values © Reshear Valuesl

3.00

Undlsturbed Natural Shear-Saturated
Brown, sandy SILT, w/ rock fragments,

23.2% Saturated Moisture Content

6489.10



Green Acres, LLC

W.0.: 6489

GeoSoils Consultants, Inc.

Dai_e of Test; 9/11

Sample; B-2 @ 0 - 5.0°

Gaotechnical Engineering * Engineering Geology

PLATE SH-11

Shearing Strength (ksf)

Shear Test Diagram

Peak
C(psf): 170 Phi (degrees): 29.0

. Reshear
C(psf): 170 Phi {degrees): 22.5

3.00
2.50
2.00
1.50
//
!
‘J
;"ﬂ ‘/w
| LT
1.00 o
J,,/‘.} N //
;«!“’ ™
.#",‘ 724 ﬂfr
T A
o~
0.50
2L il
e
0.00
0.00 0.80 1.00 1.60 2.00 2,60

Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed; ,001 in./min.

@ Peak Values O Reshear Vaiues]

3.00

Sample Remolded to 90% Relative Density, Saturated,
Rem. Dry Density = 113.0 PCF

Red-brown, clayey, sandy SILT.
MAX: 125.5 PCF: 11.0%

17.7% Saturated Moisture Content
6489.11



Green Acres, LLC

v (GeoSoils Consultants, Inc.

Date of Test: 8/11
Geotschnical Engineering * Engineerlng Geology

Sample: B-3 @ 8.0 -10.0"

PLATE SH-12

Shear Test Diagram
Peak
C(psf): 170 Phi (degrees): 27.0
Reshear
C(psf): 120 Phi (degrees): 25.0
3.00
2.50
2.00
[~
£
=
=]
g
5 1.50
[=2]
g _/
3 P C
£ po
2 A A
L~
1.00 ,-//
Wg"f
w.of’j’/
’ A b
,,»ﬁ ]
0,50 a P &)
P ""@
g
=
/’f/
L~
0.00
0.00 0.50 1.00 1,50 2.00 2.50
Notrmal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .001 In./min.
@ Peak Values O Reshear Va!uesl

3.00

Sample Remolded to 30% Relative Density, Saturated.
Remolded Dry Denslty = 111.6 PCF

Orange-brown, clayey, sandy SILT.
MAX: 124.0 PCF: 11.0%

18.6% Saturated Moisture Content
6489.12



Green Acres, LLC

v (3eoSoils Consultants, Inc.

Date of Test: 9/11
aeot fes : Gaotechnleal Engineerlng * Engineering Geology
Sample: B-4'@ 5.0 -10.0

PLATE SH-13

Shear Test Diagram
Peak
C(psf): 320 Phi (degrees): 34.0

Reshear
C(psf): 300 Phi (degrees): 31.0 .

Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .001 in./min.

@ Peak Values O Reshear Values]

3.00

250

2.00

//

] e
5 Wl
g A7
£ 1,50 g
! L~ A
= ’ //
g %
=
7 ,I:: z/

1.00 2

,/
f’/’g
e
0.50 .
P
-
0.00
0.00 0.60 1.00 1.50 2,00 2.50 3.00

Sample Remolded to 30% Relative Density, Saturated.
Rem. Dry Denslity = 105.3 PCF

Brown, slightly sandy, clayey, sandy SILT.
MAX: 117 PCF: 15.5%

23.8% Saturated Moisture Content
6489.13
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3831025-04

APPENDIX B
SUMMARY LOGS OF EXPLORATORY EXCAVATIONS

Boreholes B-| through B-6, Inclusive
Type: 24" diameter bucket-auger
Contractor: Roy Brothers Drilling
_ Location: Refer to Revised Geologic Map
B-1 Drilled: 12/12/84, Elevation top of hole: 169'F (3' below natural grade).

0-28* Nonmarine terrace deposits: clayey to silty, fine- o medium-grained sand;
rusty brown, damp to moist, some culich'e stringers.

28'-38'  Probable marine terrace deposits: pebbly medium- to coarse-grgined sond;
-light brown, dry te dﬂmp, loose and caving. Hole cased from 8' to 38.5'.

.......

38-51' .Monferey Formation: snhceous siltstone and silty cluysfone, gray, brown, -
iron=staired  fracfuré ~surfaces, moist, some caliche aond sheared clay
surfaces. Bedding attitudes: NASE, 60SE @ 39.5% N45E, 81SE @ 45'. Bulk
sample obtained from 50' depth.

Total depth: 51% no ground water encountered. -

PB_—Z_ Drilled: 12/ 14!84.. Elevdtion top of hole: 133

0-2' Soil zone: fine- to medium-grained sandy clay, clayey sand; medium brown,
moist. .
2'-5 Probable marine terrace deposits: gruvelly clcyey sand; orange~brown, with

some rounded cobbles.

5-15 Monterey Formation: interbedded silty firie sandstone and cherty siliceous.
siltstone, light to dark brown, very fractured, locally weathered. Bedding
a;h*tudes N57E, 62SE @ 6.5'% NS2E 68SE @ IO' Bulk sampie obtained from
13'-depth.

Total depth: 15% no ground water or caving.
B-3 Drilled: 12/17/84. Elevation top of hole: 223!
o-to Nonmarine terrace deposits: clayey fine sand, sandy clay, with some grave

and sandstone fragments @ 14'%; light brown to red-brown, moist fo ver
moist. e

19'-30.5' Voleanic bedrock: clayey sandy silt with less weathered fragments of
basaltie rock fragments; dark brown, olive-greenish brown, moist to very
moist. Probable mixture of wvolecanic rock ond sandstone. Boring not
downhole logged due to seepage @ 23' and caving. Bulk sample obtained
from 28' depth. '

Total depth: 30.5'




3831025-04

B-4 Drilled: 1/28/85. Elevation top of hole: 176

0-2' Soil zone: Clayey sand, with some gravel and cobbles, dark brown, loose,
porous, moist, abundant roofs. .

2144 Terrace deposits (nonmarine, grading to marine near base): sandy clay,
~ reddish brown, mottled with dark brown; medium=grained sand with cobbles,
loose, very friable @ depth; caving (hole cased from 4.5' to 457.

44*-60'  Monterey Formation: interbedded clayey and siliceous siltstone; dark gray;
black, highly fractured, broken, crudely bedded, with orange-brown iron
staining and calcite veins along fractures. Some slickensides along bedding.
Bedding/joint attitudes: JNB3W, 8IN @ 46%; BN36E, 70N @ 494 JNB6W, 685;
BN64E, 73N @ 52'; BNBBE, 76N @ 55, :

Total depth: 60'. Water ponding at bottom of hole.
B-5 Drilled: 2/6/85. Elevation top of hole: 183.5'

045t Nornrnarine‘ terrace deposits: clayey sand, with horizontal layers or lenses of
gravel and cobbles; brown to aran'ge-bg_own,.sligh’rly porous, damp. Fine-
grained 'sand, loose and friable below 15'.,

45'-55.5' Probgble marine terrace deposits: clayey sands brown to oronge-bro'wﬁ,' with
iron-stain mottling, loose and caving below 45' (hole cased from |4' to 54.5%.

53.5'-8!" Bedrock (probable Conejo* volcanics): sandy siltstone, siliceous siltstone,
clayey siltstone; gray, brown, firm, domp, locally very hard (brecciated
siliceous 'shale). Extensively sheared from .73'-79' on east side of hole; in
massive clayey siltstone, with gypsum and calcite veins. Petroliferous odor
below 73'. Minor seepage at 55.5%. Bulk samples obtained from 66" to 71"

depth. .

Total depth: 81

B-6 Drilled: 2/23/85. Elevation top of hole: 206

0-58'% Nonmarine terrace deposits: clayey to silty sand, with some gravel-size
rock fragments; fan to rusty brown, slightly moist to moist, mederately
dense.

58'-70'  Probable marine terrace depesiis: r'elciﬂvely cleaner, less moist sand than
above, contains some gravel and cobbles; hole cased from 29.5' to 70! due to
caving in marine terrace section.

70'-80*  Bedrock (probable Conejd* volcanics): ¢layey siltstone, silty claystone and
minor silty sandstone; dark gray, black, light gray (sandy stringers), slightly
moist, massive, generally sheared. Boring not downhole logged; bulk sample
of bedrock obtained. No apparent ground water encountered.

Total depth: 80!

* Reclassified as Monterey Formation (current f‘eport)

B-ii



DaTE.__1/4/89 Drirt HoLe No, B-7 SHEET —1_OF _2
PROJECT EAI /Malibu ProJecT No, _ 3831025-04
DritLing Co Tri-Valley Drilling _ Tyee oF Ric Bucket Auger
HULE DIAHETER 24" - DR!VE HE]GHTZGOO 1hs,-25': 1600 Ybs.-45'; BOO 1bs.-69' DRUP 12 N,
ELevation Top of Houg28_ Rer, or DaTum —_See Geotechnical Map, Plate 1
U u =2 |lub| o |2.]| 2 GEOTECHNICAL DESCRIPTION
=y = = = wr =0 = = = -l
= | T o 0w oL wo | 2| ow
gd| 58| £ | P2 |dg | 8% 28] g |
Ll . Lol g
Sl I = 2| &z |83 33 LoseED BY Bas
ks SAMPLED BY 0GS
- . .
a ' : SM | SILTY SAND: Yellow-brown, slightly moist, dense
A S ’ fine- to _rnedium—gr‘a'lned,subangular‘ sandsténe frag-
a ments (ARTIFICIAL FILL)
S 7 . i o 7 . pa
. bl hH = i e
_;[ ;\ 1 BAG |
5 V/;'. : @ 5.0" - Elayey,‘yenow-brdwn mottled with dark
[ 2 8 |17 |10.5 Whs dense
-1 |
b ’
L = s
. 9
- 4 - =
1.
-1 d. i @ 9.0' -~ medium brown, siltier ||
! * .
10 o 'q ©10.0' - few reddish brown siltstone fragments,densei |
T 3 q 4 110 B.5
-l 4-r |
B ) @12.0' - moist
q & 5
e I- h\ o
. 9
s " - | -
- 1g — P ; @15.0' - Silty Sand, as above, dense |
P 4 4 |13 | 9.9
I |
" fl
f— \\d ] S
N
ez S ] @19.0* = thin bed of dark brown clayey sand -
20 - &', : 020.0° - Silty Sand, yellow-brown, mottled with |
S v’ 5 I 3 |123 11.5 dark brown clayey sand, dense
N ‘ 822,0' - few volcanic fragments
s - -
a .
K= v ——3
¢, "
IR CL | SANDY SILTY CLAY: Hedium-brown with some dark brown
25 =i \ /' - mottling, moist, firm, small sandstone, siltstone [_
7‘\‘Vf ) 6 121 6.2 and volicanic fragments (ARTIFICIAL FILL)
s "/\
“1al Y — -
/'
*<rb’:\/ ™ =
10 Vh[




. UCUICLARILVAL DUIKINL LUD

-

JATE 174783 : DriLL HoLe No. B-7 SHEET. 2 OF _2
ProJECT EAL /Malibu ProvecT No, __3831025-04
JriLLing Co Tri-Valley Drilling : : Tyre ofF Rig Bucket Auger
rlDLE DIAHETER 24" DRIVE wE[GHTZGDU 1b5.-25':- 1600 1bs.-45': BOO 1bs.-69' DROP __!2_-" 4.
ELevation Top oF HoLe—128" ReF. or DaTum _See Beotechnical Map, Plate |
i o - = e m-‘-: -
U s W= legla |82 gm GEOTECHNICAL DESCRIPTION
GlEe| E | 2w |&-|E5 EE[oC
= EOIFE (28] 25188 ] 22 e 068
& = = &1 > ,.gg == |LossED BY
= Y7~ | SAMPLED BY nGs
: | 7 3 for | 106 17.6] CL | SANDY SILTY CLAY: Mottled medium and dark brownish-
~, ¢ g" ' gray, moist, firm, plastic, few sandstone, |
~ siltstone and fewer volcanic fragments
o Py — ) .832.0" - increasing dark brownish-gray -
~
o T ©33.0' - medium-brown, sandstone fragments -
3 9 X BAG
o L @35.0' - Sandy Silty Clay, medium-brown, firm £
& b
j e 8 6 |120 | 146
v e -
- / - -
| &
s . < oo -
\ 0
~f
b ‘V/ | . B
_— ./\v".- @40.0' = increased amount of sandstone fragmerﬁs. |
; ‘\/ 10 I 6 114 14.6 some green volicanic fragments, very firm
Ny |
CAV ‘
g ob ""‘ oo d
T .\q'._ 1 BAG
}""' ' _
s -1" | SM | CLAYEY SILTY SAND: Medium yellow-brown, moist.dense,
5 -l : medium- to coarse-grained (probable soil zone) 1
. . 12 '27 122 11.3 SANDSTONE: Yellow-gray, mottled greenish-gray and
toe orange, moist, firm, coarse-grained, few pebbles, [
A CL ¢layey matrix, few roots (SESPE FORMATION) n
L]
-1 s = ©48.5' - maroon siltstone bed, thin -
g u @49.0' - hard, light yellow-brown, massive ]
| 13 W% s | 9.2 |
: 14 BAG ‘
- Ll ]
15 40 for
=] L 8" ]
No Recpvery NOTES: Total Depth - 55.0°
- -~ No caving |
No seepage
- — —




DaTE
ProJECT
DriLting Co
HoLe DiAMETER

1/4/89

EAl /Malibu

ce e B TIIBIVW S

Dritt. HoLe No,

B-8

SHeeT 1 __oF_ 2

Tri-valley Drilling

ProJecT No. __3831025-04

24"

ELevaTiOoN Top

DRIVE NEIGHTZGOO 1bs.-25'; 1600 1bs.-45"'; 800 1bs.-69"
ofF HoLe2l8' = Rer. or DATUM

TYPE OF RlG Bucket AUgEr

Drop 12

See Geotechnical Map, Plate 1

IN.

“ o - - wte um;": :
= Q w = |vg| g |2 =5 GEOTECHNICAL DESCRIPTION
oo 2 aw | &2 | 2u | BE | 3G
o, Wl =5 = =g = WO | i -
BEiE= 1 EO|TE |28 T 58] 22|, oGS
= = = alz §8 = OGGED BY
= SAMPLED BY 0GS
0 - o
. = SM | SILTY SAND: Orange-brown, top 2' medium reddish~brown,
e b= slightly moist, top 2' moist,dense, slightly |-
- cemented, porous, friable, few rounded pebbles,
i = sand, medium-grained, poorly sorted (TERRACE et
% DEPOSITS, NON-MARINE) -
1= 1 V] sac -
5 =1 B
. T 2 6 108 5.7
R I"o - procy ™
L ¢ - 3 ' 5 109 |81 @10.0' - Silty Sand, as above 3
15— 2 - @15.0' = Silty Sand, as above
- .:- 4 I 5 107 9.9 u
] - °. fers .
T - 018.0' - moist, irregular, discontinuous, small _J
e — iron stained joints
20 e ) @20.0' - Silty Sand, as above -
- 5 4 120 |9.2 .
£ S . [ ©22.0' - coarse sand, less silty |
= B 6 II 8 |11 |9.0
1 825.0' - Silty Sand, as above |

25

0




Date
PROJECT
DriLLine Co
HoLe Di1AMETER

1/4/89

EAIl/Malibu

DRILL‘HOLE No.

VIO W iER M WIISIIY W

B8 SHEET _2__oF __ 2

ProuecT No, _ 3831025-04

Tri-Valley Drilling

TYPE OF RIG Bucket Auger

24"

ELevation Top oF HoLg.-216'

Rer. or DaTum

Drive WejeuT 2600

1bs.-25"'; 1600 Ibs.-45'; 800 1bs.-69° Drop 12

See Geotechnical Map, Plate 1

N,

i ) . = e 3-’:

S le ] 8 |2 les|s |E.] 2 GEOTECHNICAL DESCRIPTION

EhlZe| 2 |8y |&2| E5|EE| S
] = 3 &z éé- 53 LocseD BY

/A | SAMPLED BY DGS
0 -~ 7 7 111 11.7 | SM | SILTY SAND: Orange-brown, moist, dense, slightly ce-
= mented, few rounded pebbles, porous, friable, -~ [
- sand medium-grained, poorly sorted ({TERRACE
- - L DEPOSITS, NON-MARINE) =
o Y - ©33.0' - pebble lens, abundant rounded pebbles, .
L mostly sandstone, few quartzite
—. %o - ]
5 skl 035.0' - Silty Sand, as_above i 7
- - 8 II 7 {us | so B
1B 3
- - @39.0* - carbonate stringers =
0 == 0" ; -
des 9 14 106 | 12.4 ;
- o :‘ == bossems
= o:_ S = -
e SP I sAND: Light yellow-tan, slightly moist, loose, fine-

§ ertiest 5 : to medium-grained, well sorted, unconsolidated |4
LI 10 24 101 1.3 small shell fragments (TERRACE DEPOSITS, MARINE)
TR . —

Bkl 1 g K
R R a (continued 1/25/89 with drilling mud, due to caving)l_
L
..:,og;, . @51.0' - rounded pebbles and cobbles -
_‘ 0‘00 '
L] 'o —-— —
%500
s '
iy SILTSTONE: Light tan to light purple-gray, moist,
V// 62 for _ hard, silicified, fractured, limonite stains on |}
/-/. / 12 5 66.7 | 50.3 fractures and bedding planes (MONTEREY FORMATION)

5 7.7 / 4B:dippin 1
/ t;:; soo | 13 [MO2TO" |eo.s | 4s.2 056.0' - diatomaceous
;;/f/ 14 Q0T 1706 | 48.3 |

-~/ |
S 15 [60for |43 5 | 49.9 AOTE: Total depth - 58.0° <§§\
No seepage
_| Caving 45-50'
1 Dip in Monterey Formation from —
) unoriented core




BEUIELHNILAL BUKINL LVL

Date._L/10/89 DriLL HoLe No. 8-9 SHEET L. OF _1

ProJECT EAI /Ma) ibu ProJecT No, _3831025-04
DritLing Co Tri-Yallev Drilling Type ofF Rig —-Bucket Auger
HOLE DIAHETER 24" DR:VE HE!GHTZGOO 1bs.-25'; 1600 Ybs.-45'; 800 1bs.-69' DROP 12 IN.

ELevaTion Top of loLe-244_ Rer. orR DatTum

See Geotechnical Map, Plate 1

©w = ol o
v w = jusl o 2|2 GEOTECHNICAL DESCRIPTION
T | = g w 20| 2|31 -1 ¢
cE|Eg| B |8y |SE|Eb|5E |
Aul = o= Mg | RE a2 | 22| DGS, TJ
= = = a |z 25 o= | LOGGED BY
v « a | 2| < |SampLed BY DGS
’ -T:’.;?_' ML SARDY CLAYEY SILT: Dark medium-brown, moist to.
-G | slightly moist, firm, porous, rootlets (SOIL) o
—“,'."' = @ 2.0' - yellowish orange-brown, very firm, few -
L gypsum crystals approx. }" thick
- ot e N ot
, Contact approximately 5', very gradational
R 1 BAG
5 :
. 2 7 04.6 | 18.8 SILTSTONE: Yellowish-orange-brown, slightly moist, .
=~ ~~o| BNy " ’ very firm, very sheared, highly weathered, random =
-~ o ‘1751"' small polished surfaces, gypsum (VAQUERDS
- ""-\ = FORMATION) -
] ‘-:; - @ 8.0° - volcanic bedding (hard to distinguish), ]
irregular, discontinucus, Tight brown,
- T J:NOZE, - clayey, crumbly, 2" to 3" thick limonite -
- §2NK staining
10 s "/// 6 o
i Rl 3 I“dmg‘ 74.6 | 23.2 @11.0' - very sheared, striations on random o
/, : surfaces
I { i "] $12,0* - increasing gypsum
7 /0/ B 013-17'- mineralized zone, 4" to §' thick dark | |
Mg " limonite staining, abundant gypsum, |
IRl { jarosite
15 =t , Mz :NasE . @13.5' - striations more regular, plunging 20°, L
W e | 4 I g [104 |18.0 NBou
- ] !/ P16.0' = surrounding siltstone gray mottled with |
V1 orange limonite stain, regular pattern
- {\ J:N70E | of elongated blotches oriented ap- ]
\ \| sssE’ proximately vertical
e @l16.5' - bedding not detected, striations on -
‘\ { 5 Z BAG joints '
o )
e i
20 —/ .~ f =
‘¢ s 6 6 99.0 22.3
- - NOTES: Total Depth - 21.0° =
. No caving
= =} Ho seepage -
Downhole logged to total depth
25 = ™ m

L i




ULV ILLONILAL DUIMIBY LUYY

D MT07BT , DriLL HoLe No, B-10 SHEET 1 __oF __2
ProJECT EAI/Malibu ProJect No, __3831025-04
DriLLing Co Tn-VaIle-j Drilling 7 Type of Ric Bucket Auger
‘ELevaTion Top oF HoLE22_ REF. oR Datum —See Geotechnical Map, Plate 1
n a = r' w'e éﬁ:
e | B [ 2B lesls |E % GEOTETHNICAL DESCRIPTION
TElTe = sw | &2 | By | BE | o0 '
Lylaeo S = o) -l an| wu =
4] <= o = Qs [~=] 4 = .7, ] DGas
Sl E Z | &|x |R&| 5= |Locsep By
« = < 9 | SaMPLED BY DIcH
=57 5H SILTY SAND: First 4' dark brown, below 4' orange-
o = brown, slightly moist, very dense, porous, B
- slightly cemented, few rounded pebbles and
-1 - - B cobbles, friable, sand poorly sorted (TERRACE =1
L= DEPOSITS, NON-MARINE) :
-~ 1 BAG
Ue 2 9 113 8.0
o . - @ 9.0' - abundant rounded cobbles and pebbles -
WY :° . ©10.0' - sandier, light orange-brown -
_1'; ) 3 I 10 113 0.9 ||
-8
2l e ° - e
-l .- ™ @13.0" - less pebbles ]
15 =" @15.0' - Silty Sand, orange-brown (as above) =
" 4 l 8 1 | s.6
— ©20.0° - Silty Sand, as above —~
0 ' 5 I 6 |10 |5.8 ¥ ,
o .o -' e
- - - ||
25 = -7 @25.0' - Silty Sand, more pebbles -
i 6 13 107 6.0
o i |
30 o




DATE_____1/10/80 DriLt Hote No. B-10 SHEET .2 __oF 2
ProJECT EAL/ Maliby : ProJecT No, __3831025-04
HULE_ DIAMETER . 24" DR!VE HE!GHTZGOO TbS.-?S'; 1500.]b5.-45". 800 1bs.-69' DROP 12 IN.
Ecevation Tor oF HoLe-222_  Rer. or DaTum —See beotechnical Map, Plate 1 :
v C; — t l.uM &;-: .
' e o b W= (e8| 5 |z2| S GEOTECHNICAL DESCRIPTION
ELlTe = aw | &2 | S5 EE | o
w| o — = R g =a | vw -
ui i <3 R | R & == |
S = 1 LZ | 5= |Lossed By L2
el = 8] 2| E |58
' Q " | SAMPLED BY DGS
30 e -
|- - L 15 | M6 | 57| SM | snTy saND: Orange-brown, slightly moist,dense, fine-
T to medium-grained, slightly cemented, porous, [~
£ ™ scattered rounded pebbles, friable
- % -l : |
- 033.0' - moist
o= L] - oty -
35 o = —
S 8 I 7 1 107 |11.0
-0 = L -
' -
40 L | 039.0 sandier
« 1 9 21 w03 | 2.0 SAND: Yellow-brown, moist, loose, fine- to medium-
i grained, well sorted, sparse shell fragments [=1
D (TERRACE DEPOSITS, HARINE) |
s, 10 z BAG 841.0' - gravelly
4 - 2
R A .
090 11 42 99 | 3.8
- "L ' : u
NOTES: Total Depth - 46,0
] Caving at bottom
] No seepage =
-t . fomrre;
50 — - -
- I s
- — B




GeUIELHNICAL BURING LOG

Date 1/10/89 DriLL HoLe No, B-11 SHEET__1 oF __2
ProJECT EAl /Malibu ProJecT No, __3831025-04
DriLLING Co,Tri-Valley Orilling TYPE OF Rig tucket Auger
ELevaTion Top oF HoLE—236  ReF. OR DATUM ...See Geotechnical Man, Plate | ' ‘
w S, |>_' B2 u;.-:
- v W 2 |lws|z |8.] % GEOTECHNICAL DESCRIPTION
FEolFw| 2 aw | E2 | 8| 2R | S0 '
o Wi T8 = S g WO hu -
w M £ = & |@x | P8 =] Jn 0GS
=S lE = £ &t > |RE| o= |lLoseeED BY
=< 170} £3 = )
= SAMPLED BY 06S
0
<y sp GRAVELLY CLAYEY SAND: HMedium-brown, top 2' dark brown,
2.0 - slightly moist, very dense, abundant rounded [
. - pebbles, carbonate stringers (TERRACE DEPOSITS,
- n:- - NON=-MARINE) [~
- 1 BAG
- SM . ;
5 == SILTY SAND: Orange-brown, slightly moist, dense , |} |
; = 2 14 120 9.5 slightly cemented, porous, few scattered rounded
. cobbles and pebbles : [
- O'°o. - @7-9' - abundant cobbles, few subangular .
« &8
=l & O o frrmam
%
10— .o _ 810.0'- siltier -
- 3 l 7 |ws | 9.8 -
- besad
i €12.5' - sand bed, 5" thick, fine-grained
15 s ,' f:. S
0 0p o 4 I 8 110 8.2 015.5'~17.0' - sandier, few angular cobbles at
e . top of bed |
= .'0 ) ,— =
= —- ﬂ EE
o4 - = - 5
20 ~— @20.0' - Silty Sand -
= 5 I 13 118 5.7 '
35 " T -
t> . 6 I 31 119 5.9 "@26.0' - sandstone boulder
{‘ ey ©26.0°'-30.0" - sand and gravel, moderately loose,
o T ‘ — caving H
% S
\ —c ' E (a L
‘*" ] i / -
0 M.




DATE 1/10/89
ProJecT EAI /Malibu

DriLL Hore No.

B-11

SHEET..2 _oF __°

ProJecT No, __3831025-04

DriLLinG Co.—Tri-Valley Orilling

TyPe oF Rig —_Bucket Auger

HoLe DIAMETER 24"

Drive WeieHT 2620

1bs.-25'; 1600 1bs.~45'; BOO 1bs.-69' Drop 12

—eeee [N,
: :
ELevaTion Top oF oL 236 Rer, or DATUM See .Geotechmca] Map, Plate |
v =) = - w’e &;’: ‘
= o | 8 |2 les|5 |E:] % GEOTECHNICAL DESCRIPTION
SE|Eg| E |84 | o= | B5|BE|S2
§if <0 E |FE |25 | Th| 5| 2 © DGS
AtlE E Z| &z |28 &= LoceeD BY
' = ¢~ | SAMPLED BY DGS
) = ]
=% 7 24 f18 [4.9 |3 SILTY SAND: Orange-brown, slightly moist, dense,
oo i slightly cemented, porous, friable, rounded [
pebbles and cobbles, fine- to coarse=-grained,
= P — poorly sorted B
- = 033.0' - siltier =
= ; ' s . fr—
e . ©35,0' - Silty Sand, as above -
“ . 8 I 40 112 8.8
- - - —
40 - TR @40,0' - sand and pebble bed ==
. 9 I' 33 108 |4.3 ‘
g B @43.0° - moist [
5 =2 o or 0450 - 11ty Sand, moist T
o 10 B v [ 102 9.3
o S i 10 =
s
= i.- L] == ot
50 == -~ _ -
L 11 43 105 6.8
o —— - —— =
- ] NOTE: Total Depth -~ 51.0° |
Caving from 26.0' to approx. 30.0°
& N Downhole logged to 26.0° —
No seepage
55 = ™ 1
—= hﬂ g
=i —




DatEe 1/11/89 DritL Hore No.

ProJecT EAT /Malibu

B-12 1 3

SHEET OF

DriLLiING Co._Tri-Vallev Drilling _

ProJecT No, _ 3831025-04

HoLe DiAMETER 24"

ELEvaTION Top of HoLe—233L Rer, or DATuM

- DrRIvE WeigHT 2600 1bs.-25'; 1600 1bs.-45'; 800 Tbs.-69'

Type oF Rjg —Bucket Auger

See Geotechnical Map, Plate 1

Drop 22 |y,

n = b= t w’e g-ﬁ: -
= e 812 |e5| 3 | €] % GEOTECHNICAL DESCRIPTION
R 3 B sw | &L | 85| RE | S0
b ol 80 - S | o as| v -
Sul = = | T |z o | =2 DGS
S = S| £z |88 3= LosgeD BY
= SAMPLED BY D65 .
]
g SM SILTY SAND: Medium brown to 4.0' then orange-brown,
i - - slightly moist,dense, s)ightly cemented, porous, |—
- - rounded pebbles, friable(TERRACE DEPOSITS, WOH-
w - MARTIIE) ™
= - @ protin =N
5§ — - -
- 1 H 8 |15 | 10.9
10 = - u: . @L0.0" - Silty Sand, as above -
i 2 I 6 112 | 11.0 "
15 o, @15.0' - Sandy Gravel bed, moist, sand coarser ]
o @ 3 q 8 112 8.9
- o ==
- 019.0" - cob |
L k_ , cc_) bles .
20 = 00" @20.0' ~ Silty Sand with pebbies |
. 4 I 7 117 6.8
= ™ e ety —
= - - I- =
25 =i o @25.0' - Silty Sand, few pebbles =
- 5 l 9 112 6.6
- ~0 = r
= by fesernd
0 - -7




DATE
PrRoJECT
DrirLing Co
HoLe DIAMETER

1/11/89

EAl/Malibu

DriLL HoLe Ho.

B8-12 SHEeT __2___0OF _3

Iri-Yalley Deilling

ProuecT No, __3831025-04

20"

ELevation Top ofF HoLe-233_  Rer. or DaTum

DrivE WeieHT 2600

Type oF Rjg —-Bucket Auger

1bs.=25": 1600 1bs.-45'; BCO 1bs.-69"

See Geotechnical Map, Plate 1

Drop 12

IN,

. = re | v~
w0 = .
o w 2 |lus| 7 -] S5 GEOTECHNICAL DESCRIPTION
- - =] w xa | 2 Sk | e
Ol o 2 aw | oL | Sl k= | Ow
e hl|l &g o S b ALYl nis .
Au| =~ - =% | P oz | 22 DGS
& = gl &z |88 o= LoGGeD BY
= ¢~ | SAMPLED BY 0G3
30 C .
T - 6 I 17 | 118 | 8.6 | 5" | SILTY SAND: Orange-brown, moist, dense, porous,
-1 - slightly cemented, friable =
3/ —= - n
: 7 14 113 8.7 :
@36.0"' - Sandstone cobbles -
a #39.0' - Sandstone boulder, more silt, darker a
PR @40.0' - Silty Sand, siltier, darker -
. -—_‘ E 8 I 21 115 Tl ]
- ,. = L—
45 _| - - . @45.0' - Silty Sand, orangish-brown n
- 50 for
J= s 9 I 1t | 105 11.0 n
R | '@47,0' - sandier, light orange-brown, more L
. ._;_— pebbles, sand, poorly sorted
1o 'o"- i |
y I X i
g @50.0' - $ilty Sand, orange-brown
50 g 50 for -
s 10 II for e | 8.0 |
o 1 - @52.0" - caliche stringers &
55 e e @55.0' - Silty Sand, few pebbles m
. 11 ! 45 112 7.2
e s
° - @58.0* - Sandstone boulder -
60 - g~




DaTe_ 1/11/89

PROJECT

EAl/Malibu

DriLL Hore No.

8-12_ SHEET _3___OF __3

DritLinGg Co
HoLe DIAMETER

Iri-Yalley Drilling

ProJecT No, _ 3831025-04

28"

DrRive WeigHT?2600

ibs.-25'; 1600 1bs.-45'; 800 1bs.-69'

Tyee of Rig Bucket Auger

Drop 12 IN,
ELevaTion Tor of HoLe-233_ Rer, oR Datum —See Geotechnical Map, Plate | -
“n £5 = o T 3&’: : l
| o w = |velo |le] <n GEOTECHNICAL DESCRIPTION
% ] = 8 w x| 8, | 5=} J7
E blzoe = @ oL wo | B2 | Lo
[F1] a0 = = -t =¥ vl ®
Su | < = = R oz | =211 DGS, TV
& = = al z ES S= GGED BY
| = SAMPLED BY 0G$
60 i S SILTY SAND: Orange-brown, slightly moist, dense,
1 -~ o - porous, slightly cemented, rounded pebbles, few m
I 9, - cobbles, friable
T s u N
—":*l = = @62.0' - Sandstone boulder -
i
I o 3 N
6% -, =" 865.0" - Silty Sand, as above 5
. o 12 l 31 118 |11.4
i . [
- = J -
'
R = B . - = 0 B
70 - I..
N i " SP | SAND: Light yellow-brown, slightly moist, lodse, uncon- |
: ; solidated, fine-medium-grained, well sorted,
R | shell fragments (TERRACE DEPOSITS, MARINE) -
J LI (1/25/89 - continue with drilling mud) [
o 074.0' ~ abundant magnetite
-} ) = | -
s .-, || "
4.0 A |
' o 878.0' - rounded pebbles, few cobbles
. 3
<4e.% = . -
. P .
80 — % - m 80,0 - abundant cobbles -
0O o
= = 12 47 104.2 | 23.5 SILTSTONE: Dark greenish-gray, slightly moist, very
i ‘ firm, fissile, small striated surfaces (VAQUEROS B
o = 14 ki) 105.7 1 22.4 FORMATION)
9. < @82.0' - reddish-brown transiucent mineral coat- (]
t;-m 15 36 105.4 |.23.4 ings on surfaces, possible pyrite
__ ~ mineralization ]
5 =~ 16 39 107.8 |21.9 @83.0"' - Siltstone/Claystone - very sheared

NOTE:

Total Depth - 85.0°'
Caving from 72.0' to 80.0°
No seepage

EmE 4 pmy



Vel vk LUYINIIW LYY

DriLL Hore No, B-13 SHEET_1 __0oF_ 2

ProJeCT No, __3831025-04
Iri-Vallay Orillinn . TYPE OF R]G Bucket Auger
DRIVE HEIGHTEBUO 1b5."25‘; 1600 1bS.~45': 800 1bs.-69' DROP 12 IN.
See Geotechnical Map, Plate 1 '

DATE 1/11/89
ProJeCcT EAL/Malibu

DriLLing Co
HoLE D1AMETER 24’
ELevaTion Tor oF HoLe-28_ Rer. or DaTum

et/ o t I-LIN éﬁ
fw ! Z |wo| o |21 % GEOTECHNICAL DESCRIPTION
- S w 20 =uw :l'-z- ..Ju-
LWl ES = S8 | g+ | wg| LB~
w Wl g3 - —a || P == _xn 0GS
= P = £ wl s o=] =_-|LoGeED BY
Sl | | *~|g |B3|&
= SAMPLED BY DGS
0 % o M SILTY SAND: Orange-brown, (top 6" medium=brown), i
. = slightly moist,dense, porous, stightly cemented, o
_ fine- to coarse-grained, poorly sorted, friable,
- - rounded pebbles, few cobbles (TERRACE DEPOSITS, et
o NON-MARINE)
-" — =
o = -
5 ._‘_.- 1
. b 1 9 116 7.7
4°. - -
I Al 2 Z BAG L]
- ,*o. SEE -
10 - . = 810.0' - Silty Sand, as above —
. 3 I 114 7.0 : -
= . -
- = S -
-4 = 1
LI L : 815.0' - coarse~grained Sand, some silt —
-'-.°-.'a' 4 I 6 107 6.8 @15.0'-18.0" - gravelly sand -
'.‘_o." .
0 ® 5 SZ BAG
= .0 —
i ‘._. ) | 019.0' - moist =
20 ; 820.0' ~ S11ty Sand, fine- to medium-grained, .
- - moist
‘ 6 4 114 122
10 A -
25 ol . 825.0' - Silty Sand, as above —
S 7 11 |106 6.3
-4 o © - i
] _;.- ] 030.0' - sandier, coarser ]
30




BEUIELHNILAL BUKIRL LUL

1/11/88

DATE DRiLL Hore No. Beis SHEET_2___0F _2

ProJECT EAI./Maliby ProJecT No, __3831025-04
DritLING (O peIri=Yalley Drilling Type oF Rig —Bucket Auger
HoLe DI1AMETER 24" DrRIVE HEIGHTZGDU 1bs.-25"; 1600 1bs.-45': B0O 1bs.-69' Drop _‘_1_2__._ N,

ELevaTion Top oF HoLe-228. Rer. or Datum

See Geotechnical Map, Plate 1

o s | & |2 -
b | £ |2 |e5|5 ¥ % GEOTECHNICAL DESCRIPTION
EhlEel B |84 S| B5|RE|C
SEE B |TE 8L 25| 22| Losaen By s
pe P pciiag
“ = G | T{E&E |TS!E2 sameLep by DGS
30 ffﬂf' 8 9 106 4.4 SM SILTY SAND: Orangeubrowh. moist,dense, porous, slightly
| AL ; cemented, fine- to medium-grained, poorly sorted,
friable, rounded pebbles, few cobbles {ég
l ~ - NOTE: Total Depth - 31.0' il
- || No caving ||
No seepage
|35 - - ~
e — —!
- o 1
== — =
— ===t -




1/20/89

DATE DriLL HoLe No. B34 ; SHEET L _OF ___2
PROJECT EAV/Maliby ProyecT No, __3831025-04
DriLLING Co “rizValley Drilling Trpe oF Rig —Bucket Auger
HoLe DiaMETER —24" DRive We1gnT 2600 1hs.-25'; 1600 1bs.-35 ; 500 Tbs .68 Drop —12 . 1y,
o s |, 5| E w78z AL DESCRIPTION
p B | 2 lesls |8.] % GEOTECHNICAL D
Zrls S u 281 2, |51 35
SolEe| B (8w |35 BB|EE| oS
s <o - e |@Ba | PO | =k | xn bDes, TJ
3 3 = = w| . |22 =_|LoGGED BY :
S| 2| | ~|E |=8|&&;,
= SAMPLED BY 06S_
’ - ' SM SILTY SAND: Orange=-brown, slightly moist.deﬁse.
e (T — slightly cemented, porous, friable (TERRACE [7|
oL DEPOSITS, NON-MARINE) i
;8 @ 3.0' - few small pebbles
- ! - = . L
| T 1 H 15 .|l18.3 | 8.6 @ 6.0' - very dense |
W - 14.2 i
T - 12 110.8 2
o " g @11.0' - very porous, small root casts s
_ = @15.0' - streaks of black Mn0 mineralization, old | |
I 1 e S 3 I 9 113.5 | 8.3 root casts mineralized
- = -—j _— B
o . - = -
20 — - ! &
T 4 l 12 |110.7 [13.7 |
- . = L
25 1 @25.0' - sandstone pebbles o
-5 5 5 q 15 [111.4 | 8.2 il
~ e
o _
-l B Lt .l
- & — —
-4 . — -
30




DaTE 1/26/89

ProJeCT

EAI /Malibu

DriLL HoLe Mo,

B-14 SHEET 2 0F_2

DriLLing Co
HoLe DiAMETER
ELevaTiON Tor oF HoLe-<222. ReF., or DaTUM

Iri-¥allev Drillina

ProJdecT No, __3831025-04

Trre ofF Rig Bucket Auger

24"

 DRIVE WelgHT 2600 1bs.-25'; 1600 1bs.-45'; 800 1bs.-69'  [rop __ 12

See Geotechnical Map, Plate |

IN,

& B | 2 |esls |g.] 2 GEOTECHNICAL DESCRIPTION
S = b £9 1 =u ] 2E | =
=yl zw = auw oL | S| == vw
o sl o - =) | =o | 3
Aulg~| = |FE | 7E 22 221L DGS, TV
o = £ o =35 o= | LOGGED BY
= =< (7] & (&} Ut
= SAMPLED BY - DGS
30 '
- 6 ' 15 j108.1 | 3.8 SP | SAND: Light orange~brown, slightly moist, slightly
iy firm, loose with depth, fine-grained, well sorted N
(TERRACE DEPOSITS, MARINE)
_ | 033.0" - 1ight yellow-brown, very loose, few L
small shell fragments
35 ' —
7 I 14 101.3| 1.2
037.0' - caving, continue with mud
=le o = 1
© o 838.0' - rounded pebbles, few cobbles
/.'7;‘.!-r SILTSTONE: Very light tan, light greenish-gray, light
a0 —/ /| 50 for purpie gray, slightly moist, hard, thin-bedded, |—
/‘ /‘ 8 10" 94.2 117.2 limonite stains along bedding and fractures,
-, AB:diooi 50 for silicified, cherty (MONTEREY FORMATION) =
/ /e o4 9 100 | 94.6 |14.6 .
-,/ | ol @42.0' - diatomaceous, small striated surfaces =
//' A iping 10 18 | 75.2 |44.7 L]
'/zf/’ 11 27 | 7a.5 |48.9
45 == e -
NOTE: Total Depth - 44.0'
- - Caving at 37.0' -
No seepage
= ] Dips in Monterey Furmation from |
unoriented core samples
- ] -
50 = -
d - s
- - -
o - =
— _.{ =

. TACEFYY T



o Wit AW NI b

DATE 1/26/89 DriLL Hote No. B-15 SHEET. .1 __oF __2
PROVECT EAI/ Maliby ProgecT No, .__3831025-04
DriLLING Co Tri-Valley Drilld Tyre of Rig Bucket Auger
HOLE D]AMETER 24" T ‘ DR!VE wE15H72600 Ibs.-25"; 1600 1bs.-45"': BOO 1bs.-69' DRUP 12 N,
ELevaTioN Top oF Hoe-22°_ Rer. OR DATUM See Geotechnical Map, Plate 1
o s| |E |8
_ s 8 |2 lesls [Es] % GEOTECHNICAL DESCRIPTION
E Slxwe =4 ouw O | BRI E= | Ow
w a4 o = ’2: =3 [~=Y¥-W 2"‘ .
M| E= = ¢ |5 E| =22 pGs» T
& = 2 &l = |RF| 5= |LossED BY
(%73 3 (8] Y=
= SAMPLED BY DGS
0 ' ~
|- SM | SILTY SAND: Orange-brown, slightly moist, very dense
=) slightly cemented, friable, porous, few smal 1
= pebbles (TERRACE DEPOSITS, NON-MARIME]
- : - —
= . o — o
6 o= ' =
o 1 I 1
- __ b -
- — - -
) i @ 8.0' - sandier, more pebbles -
Lo
o o 0 - i
10 1 - €10.0' - less pebbles -
_ 2 . 10 {113.9 [ 7.0
= - =1 =
‘d 1 =
15 — 2 |
3 . 8 111.4 | 7.6
Jd . " 018.0' - more moisture |
20 —|= - -
—:': 4 . 5 111.5{ 13.5 @21.0' - siltier
i |
. ] o
25 _| -
| ¢ 5 11 117.3] 9.0 026.0' - sandier ;
= - t—m- =
qJ 7 o —
o SAND: %‘mht ofrangﬁ-?f]'own to light yellow-brown, moist ;
- oose, few shell fragmenrts, fine- i .
w | sp sorted (TERRACE DEPOSITS. HARINE) D ° "c¢» “ell




DaTE
ProJECT
DriLLine Co
HoLe DIAMETER

1/26/89

EAI /Malibu

VLVILGINTIWAL DUNIHG LUD

DriLL HoLge No,

B-15 SHEET 2 _oF __ 2

Iri-Valley Drilling

ProJecT No. _ 3831025-04

zqn

DrRivE WeieHT 2620

Type oF Rjg -_Bucket Auger

1bs.-25"'; 1600 1bs.-45'; 800 1bs.-69' Drop 12

IN
ELEVATION Top oF HoLE REF. or DaTUM See Geotechnical Map, Plate |
W . >P: uj“ 3-’: .
9 W m% we | = x| = GEOTECHNICAL DESCRIPTION
E - T E ;W %LE ﬁb == | Ow :
a Wlao = S| O MO o . .
Wy | e - =0, /| e =k <n 0GS
S & = > & » |28 5= |Llossed By
« = =1 9 | SaMpLED BY DG$
30 6 11 SP | SAND: Light yellow=brown, moist, loose, mediume
-t grained, well-sorted - |
o B @34.0' - rounded pebbies and cobbles ]
] qpa— 0- _" @36.0" - wet, many cobbles, seepage on south side ™
. @ )
= o . L] -
[—4
-] (=] =
.t SILTSTONE: Greenish-gray, purple-brown, orange, moist,
- very firm, very sheared, limonite stains, wndulat- [
V- 7 47 74.8 }28.8 ing polished surfaces (VAQUERDS FORMATION)
- 8 32 71.6 |42.3 ©39.0' - consistently dark brown
40 T v .
- 9 27 78.8 |38.6
¢ fume 10 21 78.8 {34.4
- NOTE: Total Depth - 42,0' ]
Ne caving ||
- Seepage at 36.0°
] -




DATE__1/26/89 DriLL HoLe No. B=1A SHEEY __L__OF __2
PROJECT EAL /Malibuy ProJecT No. __3831025-04
DRiLLING (O Tri-Valley Drilling Tyre oF Rig —Bucket Auger
HoLe DIAMETER 24" — . Drive HE]GHTZGOG 1bs.~25'; 1500'1bs.-45': 800 1bs.-69' Drop 12 N,
ELevation Top oF HoLe—222_  Rer, oR DaTum . See Geotechnical Map, Plate |
n o | = E: u.l" ﬂa;'-:
v w = lweg |3 || <n GEOTECHNICAL DESCRIPTION
Erlze| 2 | Bu [EE| Bs|BE|cs
-l Ea = 2| o HE | wis . - -
Uy | <= b= [l [== ) bond] =Y
Sl I = % w! . |82 55 Loseep BY oES
= =< o e | = S| &2
S SAMPLED BY DGs
TEE SM SILTY SAND: Orange-brown, top 2.5' dark orange-brown,
- - == slightly moist, dense ;siightly cemented, friable, = L
' porous, few pebbles” (TERRACE DEPOSITS, NON-
-7 = MARINE) |
e ~_. ] @ 4.0' - sandstone pebbles -l
i P 1 . 7 109.1] 9.5
" C‘>o'o N @ 9.0" - few cobbles, light orange-brown, sandier |
- 2 l-a 110.7 | 8.4
a°° -4 ] '
-°_ = 14.0" - pebbles, few cobbles ]
SR L. -
R P - 819.0" - siltier, root clasts with carbonate |
20 —~ L
e 3 I 9 |118.5 |6.7
- _ — @24.,0' - more moisture ]
s | o
0




Date_1/26/89

PrROJECT
DrirLing Co
HoLE Di1AMETER

EAL /Malibu

ULV EWINIVAL DUIRING LU

DriLL Hore MNo.

B-16 SHEET 2 _oF __2

ProuecT No, . 3831025-04

Iri=-Valley Orilling

24"

- Drive WeleHT 2890

Tyre oF Rig —Bucket Auger

1bs.-25': 1600 1bs.-45'; 800 1bs.-69' Drop 12

a0

IN.
ELevation Top o HoLE—222~ REF, or Datum —See Geotechnical Map, Plate 1
u = = = we ‘J;;":
_ o t S e8| 5 B 2 GEOTECHNICAL DESCRIPTION
FhElEg| B |8y |Sc| E5|RE|OS
& E kS &z _.gg 53 LOGGED BY
= SAMPLED BY DGS
30 L 4 13 |107.8{ 6.0 | sM | SILTY SAND: Orange-brown, moist, dense, slightly ce-
LT mented, friable, porous =
—
35 = _. - —
o= '_. |_. ||
' SP SAND: Light yellow-brown, moist, loose, fine-grained,
7 , = well sorted (TERRACE .DEPOSITS, MARINE) e
o ' n 639.0° - continue with mud -
B B u @44.0' - few pebbles, abundant shell fragments ]
N ;o't.:; N 044.5' - cobbles ™
45 — 0> - -
KV :
Vo u CLAYSTONE: Greenish-gray, orange, moist, plastic, =
_, ./ stiff, undulating polished surfaces, minor black
7/ /. mineralization. verv sheared, polished surfaces, |—
/‘ 5 16 73.9 | 47.0 ‘Laboratory Classified as HH (MONTEREY FORMATION) )
-/.{B‘ggep"“g 6 26 |74.7 | 46.6 SILTSTONE: 1ight purplish-gray, moist, hard, silicified,
= / V4 sheared, fractured —
; 7 BOfor )51 | a7
s =17/ 50 for §oe 4 | 1. -
o 8 el [l24.4 | 12.7
= _§ NOTE: Total Depth - 51.0' |
. Caving from 39.0' to 44.0'
A - No seepage =
Dip in Monterey Formation from
“ = unoriented cores L
55 — L o
60




DaTe 4/19/89 DriLL HoLe No. B-17 SHEET 1 __ 0oF __2

ProuecT _EAL/ Maliby ProgecT No. _ 3831025-04
DRILLING COw—TrizValley Drilling : Type ofF Rig —Bucket Auger
HoLe D1AMETER 24" DRIVE WeigHT 2550£-22.5'; 1550#-'45.5'; 750#-67‘:1050#:8_6.5'DROP __12______ .
ELevation Top of HoLe—0 ReF, oR Datum See Geotechnical tap, Plate )
» & -1 E | u 9:’:
- o w S 28| 5 & %4 GEOTECHNICAL DESCRIPTION
TE|E8| B |34 || B5|5E| o9
gu"".. = - e | A Sel we | ks ' DGS, TJ
& = Wi |loz| = -|lLosseD BY :
S < S| . ~|& [=8|8=2
i = SAMPLED BY DGS
f — .
_ n SM | SILTY SAND: Reddish-brown, moist, dense, cobbles
L {ARTIFICIAL FILL) 3
i i
s . TUFF:  Light yellow to white, mottled orange, slightly |—
| o [9:n35H, ,])1 X BAG moist, very firm to hard, sheared.’limonite
=/ .| 265M |~ stained of fractures, hydrothermally altered, |=—
7. | J:NO7E, 1T gypsum crystals up to 2* diameter, random
.| e & u polished surfaces (CONEJO VOLCANICS) =
%~ < |GS:NTIE, ¢ 3.0' - joints polished B
I .,Gs:l{lggﬁ, "2 I 4 0 5.5' - discontinuous gypsum seam
o 3 = ||
Ko SONE @ 6.5 - gypsum seam with limonite and polished
— '\' ' = : surface =
N
ed P d - = , —
; - @ 8.5' - large gypsum crystals with limonite
ey ﬁ f—
0 - 5 . 010.0' - hard, 14ttle limonite |
| J:NO2E, I :
o \,' 84NN 3 10 @11.0' - abundant limonite, joint with polished | ]
s B surface
o ’f == ==
R )
— ~ | J:NO7E, |- 1= -
¢~ J 25N
o - ﬁ
s | = A : @15.0' - abundant limonite, random gypsum seams,
e 1/8" thick inclusions of moist clays-= [
R 4 3 tone, firm, hard cemented fraaments
",f":; =\ @16.0' - probable fault eontact (Fault B)
_j/_"}/// F:gﬁﬁg’ " | CLAYSTONE: Bluish-gray, moist, firm, extremely sheared |[_|
G £+ 350 i irregular sharp fault contact, undulating
dr= .GBN s 5{) 4 polished surfaces (East side approximately [ |
': MS:NSEE horizontal, West side approximately 45 degrees to
J= 2" e the west) (TRANCAS FORMATION)
1rZ " BAR 016.5' - striations ' B
0 —’/"" @18.0' - discontinuous, siliceous zone, }' thick, |
Pz b ' 1' long
- v ©20.0°' - hard, some gypsum . =
-2 7 4
1= @21.5' - plastic clay .
477 |s:nesE, | . 1 : n
L[ 7onu TR . . .
I~ _ : 024.0 white mineralized zones 1/8" thick
[ ot f=—=-4
= 825,0' - dark bluish-gray, moist, very firm,
5 —/’-:'_, ! . plastic ' -
. 8 7
= S:N30E, . o
44NW
? g
b u-'/ 1 .
. | | =
e /'//: Sggﬁﬁ, - @29.0' - hard, brittle, siliceous fragments |
T




DATE
PROJECT
DriLting Co
HoLe DIAMETER

4,19/89

EAL/Mal iby

DriLL HoLe No,

2

B-17 SHEET oF 3

Iri-Yallev Drillinn

ProsecT No, _3831025-04

24'!

ELevation Tor oF HoLe—lO

DRIVE WEIGHT
Rer. or DaTum

TYPE OF R[G Bucket “uger

2550#-22.5 5, 15508-45.5'; 7504-67';1050§-66.5'Dgop 12

See Geotechnical Map, Plate 1

1.

@ s | | E |u™)| o
U W = |vwo |l o e | «n GEOTECHNICAL DESCRIPTION
EElSe =2 0w g2 | zu | RE | 30
ol e e S| 3 WO | i .
w Wl <3 = =i |SAe | P8~ o
wy | < - o = DGS, TJ
& = 2| &z (28] 55 lossen By
«? = = 1 9 | SamMpLED BY 0GS _
I £
J i - .
s 9 9 * { CLAYSTONE: Dark bluish-gray, moist, very firm, plas-
- ' tic, very sheared =
e
o= -’_/ —= ==y
-~
4T | ©33.0' - harder pieces in clayey matrix have -
:f__, polished surfaces
- — | @34.0' - fragments 1/8" to 3* -
" I~ @35.0' - light gray mineralization -~ =
1 / -
7 —-L 10 6
ey, 037.0' - matrix contains pods of subrounded to |
J -~ 11 Z BAG subangular sandstone fragments {" to 1"
2 | I
% B .
s B &
- S:N13W, | 12 H g
= ~ 465 i
e
- - - i
- _"‘ P ol o =]
-""’—’»" -~ B N
15 —t=~| s.nsag, | @45,0' - hard silicified bed, minor seepage on |
- 3on’ | 13 I 7 top, brittle, jointed
=~ J:N1BU, |,,f m
* 14
~< _| 785M |77 .
-f/_- - . o
- @48.0"' - polished shear
| | s:mgz2u, 4% | - -
=~ 74NE
: =/ -q
50 =]~ "=~=|. S:N38E, Ch I @50.0' - thin siliceous zone B
- 3358 | 14 20
s R @51.0" - harder, mottled with light gray, i
B sl | mineralization |
o - ~ @53.0" = thin siliecous zone
1 =1 smoeE, |57 [ ]
7| assE | on @54.0' - polished surfaces, hard, less plastic |
= ~ | S:NB3E, |~ =
i 33NW
% ’;rJl 15 Ii 24 I
___/' ™ @56.5"' = thin siliceous zone, discontinuous —
- .
... s:maoM, (57 [ ]
s ] »
~=
60




DaTE

4/19/89

ProJECT

EA] /Malibu

DrivLL HoLe No.

i ¥ SHEET_ 3 oF _3

ProJecT No, _ 3831025-04

DrirLing Co

Tri=Valley Drillinn

TyPe oF Rjg -Bucket Auger

HoLE D1AMETER ——28" DRIVE WEIGHT 2580#-22.5'; 15504-45.5'; 750#-67';10504-86.5')pop .12 N,
ELevation Top oF HoLg—110" ReF, or DaTum —._See Geotechnical Map, Plate
gl =] = = o ‘J,;"':
o 5 = |leg| g |22 ]| s GEOTECHNICAL DESCRIPTION
EWIES| E | 8Y |2 M| GE|©2
T g 0= e e | A =k | X
SN = 2| &z |85| 53 |Loscen ay bes I
i = SAMPLED BY 0GS
60 —
= | S:N20E, | 16 ' 23 CLAYSTORE: Dark bluish-gray, moist, very firm to hard,
-~z 3155# very sheared, slightly plastic to plastic, un-
= . dulating polished surfaces
—"3| S:Ngu, | (%
1~/ 90 1 B
. '557 e | e 064.0' - some striations
65 — 7~
T 17 I 25
- S:N-S
"'/:; EI A
A =, a
SN >
ol - || ©@68.5'-70.0' - silica mineralization, discon-
- = ) tinuous zone
70 = o =
BT
== - dere)
1SN L
-~ @72.5' - rounded pebbles with polished surfaces,
-{™\ - 3/4" diameter
-l
-t =
, i " .
75—~ @75.0' - slightly plastic, prominent shear, near
t_\ .| 18 ' 35 vertical, undulating
\"/ S:N15E, [1¢( ©77.0' - siliceous zone
_ 70 l@
\ . ==
- s:nsoe, |10 |
80
< =\| s:nise, [44 M
. Y 78SE
80 T =~ |
=
-~ -
— -
o - S:N75Y, | 8% | 882.0' - moist, hard fragments in clay matrix
- 68NE
- /-"\ -
- t.)/ L
— Dxt.
85 —C | s:neze, | - !
60NK 19 20
L
NOTE: Total Depth 86.5"
= — No caving
Hinor seepage at 45.0'
- = Downhole logged to Total Depth
90

R R AR A A




DATE
ProvecT

DRiLLING COe—Tri-Valley Deilling
HoLe DIAMETER

4/20/89

EAL/Malibu

ULVICLANIVAL DURING LVU

DriLL Hore No.

B-18 SHEET_1 __oF__1

ProJecT No, __3831025-04

24"

ELevation Top ofF Hore110'

TYPE ofF Rie Bucket Auger

DRIVE wElGHT 2550#-22.5"': 1550#-45.5"; 750!'67'31050”-85.5'1]“0': 12

REF, orR DaTum

e,

See Geotechnical Map, Plate 1

I;

o s | = w' e 3-'-' :
o | & | B leE|z |E:|% GEOTECHNICAL DESCRIPTION
|EGlge| B |8y |38 | B5[EE [0
w M < - =i |dx | RS =k | xn
= & e = n] 2z | =_-|Locs DGS, TJ
S = = a |z =5 | g= GGED BY
» /| SAMPLED BY 0GS
. ,
] SM S5ILTY SAND: Orange-brown, slightly moist, very dense,
scattered rounded pebbles and cobbies (LANDSLIDE -
2 DEBRIS)
- ;‘ . |
By i
8 ™. . ~
[ :-
. ER -
0= -." -
. a. =]
o ." "J\ -
. S:N30E, @14.0'-on west side and 19.0' on east side - L
N .+ | 6sSE shear
15 \ ) 015.0' - east side of hole very sharp contact, L
' ( roots growing aleng contact, striations
-4\ S: gggg, I @16.0* - lgrr:o kst:a:in along shear approximately }" .
: ic
__ " [Striationp
\'- Plunge 40|° N
. \/|trending
' NB9E B
. \ 14
== . J:N3E.
86SE TUFE: YeHow_ish-white. mottled-orange, slightly moist,
20 — ) very firm, sheared, altered, limonite, gypsum, =
1 BAG spars Mn0 stain (CONEJO VOLCANICS/LANDSLIDE
-1 ) DEBRIS) : -
1 7 s|[s: gen. |27
_ W25E i
b 455E 24.0" on west side of boring and 26.0'on east |
. % side -~ scattered gypsum crystals,
Shear: 15 polished surfaces, 6" f 1 i
25 =—=\{, -[Shear: ’ zone o inclusions |,
Yy | Neee, of claystone above, 6" zone of inclu-
_| L] 70SE sions of tuff below
- SHESE: CLAYSTgfilEa:Stai'iélish‘:gr;ay, s;‘]ightlé mm']st. firm, slightly
- 3 ¥ Sheare ulverized -
‘-;-‘ 62sE 2 BAG ~ FORMATION/LANDSLIDE DERRIS) ' SEALTRARES:
1, NOTE: Total Depth - 30.0° : -
dC ¢ No caving _
~ No seepage =
30 b Downhole logged to Total Depth




VieWikhvilll leNk. LYY LYWW

|5

DATE MV DriLL HoLe No. B-19 ) SHEET ! __oF__3
PROJECT EAI /Maliby ~ ProuecT No. __3831025-04
DRILLING (0o Tri-Valley Drilline TYPE oF Rig —Bucket Auger
HoLe D]AMETER 24" . DR]VE HEIGHT 2550¢-22.5"'; 1550#-45.5"; 750#-67"1?’%05#0;-8;‘:'DR0P _____l___ IN,
ELevaTion Top oF HoLe—218- Rer, oR Datum —See Geotechnica] Map, Plate |
a o b = w™ 3-':
_le | B 1 2 esls |EL] 25 GEOTECHNICAL DESCRIPTION
=Bl e 2 @ u a2 Sl Bz | Ow ‘
e il ac - ) oo | oW .
wtMl <0 = 2 |@e- =k | en
ki@ E = w| . |2=]| =_|loeseD BY CH, TJ
TE | = | & Y& |=8]&
& ‘ SAMPLED BY CH
} _ ;
=0, SC | CLAYEY SAND: Medium-brown, moist, dense, root hairs,
=T et =i slightly porous, slightly plastic, fine- to a
= medium grained, rounded pebbles (COLLUVIAL SOIL)
Ca ‘__ SM [ SILTY SAND: Orangish-brown, moist, loose to moderately | |
i [ dense, fine-grained, slightly plastic, black
wd o % - organic blebs (TERRACE DEPOSITS, NON-MARINE) |
- - - L]
e _. .:_. =4 =
wi? L 1 BAG '
|10 — @10.0' -dense, cemented, friable, occasional [—
o 9. 2 4 : subangular to subrounded gravel to 1"
-°. . ¥
_<->__. | @12.0' - few subrounded cobbles —
J7 n 014.0' - gravel and cobbly fine- to coarse |-
v.,- WY . grained sand, well sorted
15 —f ; e =
O;ﬁ 015.0° - medium brown, mottled with olive brown,
Jde0 | few reddish=brown soft siltstone frag- [
< ments
5o o , _ i
: ._.'-'-. @18.0' - very moist, angular: cobbles
T - ©19.0' - orangish-brown |
1690,
20 _ Ye _ SP SAND: Orangish-brown, moist,dense, very fine-grained, |_
oty 3 ' 6 few angular cobbles
N '-Q . SM SILTY SAND: Orangish-brown, moist, medium- to coarse- [ |
_p ~‘Q 4 grained, slightly cemented, friable ||
o< n ©21.0'-23.0' - numerous rounded gravels and
- cobbles -
-t - !
25 wed - ' - 825.0' - medium=brown, moist to very moist, fine- ]
P to medium-grained, slightly plastic
o~ ' - —
= -\. — : b=
’ B
...d{) . . 829.0' - few angular sandstone cobbles =
30 1=




Date 4/20/89

ProyECT

EAI/Malibu

W L WISV b BWVINVE I WY

DriLL Hore No,

£-19

SHEET _2__oF_ 3 —

ProJecT No, _ 3831025-04

DriLLine Co

HoLe DiAMETER:
ELEvaTion Top oF HoLe-2X5 . Rer, or DaTum

Iri-Valley Drilling

TYPE OF RIG Bucket Auger

24"

DRIVE WelgHT 2550#-22.5'; 15504-45.5'; 750#-67';10504-87'; Dpop __ 12

See Geotechnical Map,

Plate 1 13507-89"

IN.

- 45

o = = = wte "l:a;f.:
= | i W= | 28| 8 |82 % GEOTECHNICAL DESCRIPTION
zElEe| B |84 |5E) E5| 55O
w23 = |l | ax || 28] as CH, TJ
Sl K3 = = |"8| 5 |28 22 |Lossep ;
S| E | | 2|k |58 G
= SAMPLED BY
0
_ ¥ l 15 SP | SAND: Yellowish to orangish-brown, moist,dense, fine-
. to medium grained with some coarse sand and few [
o v gravel, slightly cemented, friable
ey 52 SM | SILTY SAND: Orangish-brown, moist, fine- to medium-
T =
) Wi grained
=1l B 034.0' - Yellowish-brown, fine-grained, slightly [
— plastic :
15 iy ~ B
ot ol | @36.0' - medium- to coarse-grained sand
—! * '- ’ = -
ﬂiic:i; N 038.0° - well rounded gravel and cobbles N
BT
s, .;‘: = ©39,0' - medium-brown ¥
'0 “*0,0 @40.0' - orangish-brown, moist, dense, fine- to -
B 5 7 medium grained, slightly cemented,
. friable -
Jd.0 L 040.5' - dark orange-brown, fine-grained |
v 844.0' - orange-brown, moist, fine- to medium-
. = grained L
_ ° e'D | @45.0°~ dark orange-brown, boulders and cobbles
110 H 3
- = 'nt‘ s ) ‘H ‘.
N | ©49.0' - medium-brown, fine- to medium-grained
50 — . @50.0' - Tight to medium orange-brown, moist, P
© - 6 I 30 dense, fine- to coarse-grained, poorly
- L= . sorted =
== ‘ 0.‘ p— =t
...% ; - 853.0" - few cobbles ]
]
- ., - 54.0" - dark orange-brown, fine- to medium- [
. - grained
- =

#57.0' = orange-brown, fine-grained




DaTe.__4/20/89 DritL HoLe HNo, B-19 Sueer 3 ___or 3
ProJECT EAI /Malibu ProuecT No. __3831025-04
DritLing Co Iri-Valley Miilling ; Type ofF Rjg -—Bucket Auger
HDLE DIAMETER 24" : DRIVE HEIGHT 2550#-22.5"4 ]550#-?45,5'- 750#'67'-]01323;{35'9': DRDP 12 IN.
ELEvATION Top oF Hote—212. REF. oR DATuM —See Geotechnical Map, Plate |
0 o o - W' um;"i -
o u = |wo | o e - vy GEOTECHNICAL DESCRIPTION
T =l = S w z0O gu_ S b= .
-l e = @ w o | Gol E2 | W
a |l &0 . SJ o 2l wii .
w | < = —o |dmae | == | CH, TJ
A = = &t |28 5= Locgep BY
= & < | % | SampLED BY CH
J LI 3
Jdiw, ® 7 33 SM | SILTY SAND: Orange-brown to medium-brown, moist,dense,
& " fine- to medium-grained, carbonate stringers
t "5 ' 1 x
_% — @61.0' - med ium=-brown, slightly plastic —
I ] @62.0"' - few cobbles .
_.2 o“ a ©63.0" - medium-grained sand, some gravel
- @64.0' - medium-brown
vb T | e ™ @65.0' - medium-brown, moist, fine-grained, [
o = stightly plastic
T O', W @66.0"' -~ some gravel and cobbles —
b.
o~y W 068.0' - orange=-brown, fine- to medium grained [
;g moist . -
o
70 " .
. 8 H 11 SP SAND: Medium=brown, moist, loose, fine- to medium-
-1, grained (TERRACE DEPOSITS, MARINE) =
15 = 2 = 075.0' - tan to yellow-brown, fine- to medium- |—
» grained, well sorted, unconsolidated
@ : : . = l—
i - N = =1
80 '—7 i 1 ®80.0' - abundant cobbles .
6% 3 B
[
Co -
s oz B SANDSTONE: Light yellow-brown, moist, very firm,\ I+
i g clayey matrix, fine- to medium grained, poorly J
e sorted, weathered, 1" thick sheared greenish-
e gray, clayey siltstone bed (probable VAQUERDS
By = % FORMATION) = : =
> % 9 11 @86.0' - hard, well-cemented
= il . @87.0° - few pebbies and gravels -
"3 10 17 @88.0' - 2" thick sheared dark gray to green-gray
.00 clayey siltstone bed i
ST 11 285 @89.0' - green-gray
P =
i 12 50 //ﬁmE: Total Depth - 89.0" \\_
Caving @ 70.0' : g
a0 Drilling mud used below 75.0'




DATE 4/21/89 DriLL HoLe No. B-20 SweeT > ___oF

2

PROJECT EAI /Malibu , ProuyecT No, _3831025-04
DRILLING COw—Tri-VYalley Drilling Tyre ofF Rig —Bucket Auger
HoLe DiAMETER — 24" DRIVE WeygHT 2830#-22.5'; 1550£:45.57: 75 ”‘57"”{3%;%;3 Drop — 12 n.
ELevATION Top oF HoLe-186'_ Rer, or DaTum —See Geotechnical Map, Plate
] o t us-“ B
U u = | ub = x| <5 GEOTECHNICAL DESCRIPTION
Lo = 5 e ER=] Zu|l =2 -
olTo = 0w oL | S5l =z | Co
. |l ao pa = =t - s | » :
w Ml <3 - —a |Mm — Ch. Td
Sl K E z &| x {RF| 5= |LosseED BY 2
, o S | S| 97 |SaMPLED BY e
J Sl | SM | SILTY SAND: Orange-brown, moist, fine-grained, well :
- - . o sorted (TERRACE DEPOSITS, NON-MARINE) B
=g i ' e
5 o~ vt = L
___ % #10.0' - dense,fine- to medium-grained, slightly ||
10737 1 H 5 cemenfed, friable
-t —“ == i
“O' @13.0' - some anqgular to rounded gravel and
—°®~°- — cobbles =
=] ) .
- o = e
.-67_" , 017.0* « fine-grained
= 0.0 . — i
o =g 020.0' - fine~grained sand, few cobbles, slightly |_
@\ " I . porous, slightly plastic, few roots
J4onlt | L
25 =« ) B . @
e -. © @27.0' - carbonate stringers
1 - -
w7 - 1
20 BAY




DaTE
PROJECT
Dritting Co
HoLE D1AMETER

4-21-89

EA] /Malibu

DriLL Hore No.

B-20

SHEET % oOF__2

ProJecT No, __3831025-04

Tri-Yalley Drilling

24"

Type of Rjg —DBucket Auger

DRIVE WElGHT 2550#-22.5';

15504-45.5"; 7504-67";1050¢-87"; Dpop 12

IN,

1 13504#-89"
ELEvATION Top oF HoLe—186" Rer, or DATUM See Geotgchnical Map, Flats 1
n = - w @~
) Cu = |wa| o 2] %5 GEOTECHNICAL DESCRIPTION
=l = = w 20| Q| 3| 4=
- 0l zw = |mw 1 ou- o == [ 1 5%
s E8| £ |2 |dg | S| 28| g
stlaE £ Z | |, |RZ| S=|Loceed BY CH, TJ
= SAMPLED BY
A SM SILTY SAND: Orange-brown to medium-brown, moist,dense,
= K o s1ightly cemented, friable, fine- to coarse« [
et grained sand, few pebbles to 1" diameter
-1, ~ 0 =1 —
- .o‘—.,": e .
o e - —
I' o .
S5 =1 T = 835.0' - medium-brown, slightly mottled, organic [ |
I I || fragments, carbonate blebs |
-, - .. - ||
o - =
o .. L i — . E
,_ @40.0' - orange-brown, moist,dense, sI'igI]t cal-
a0 —'".:0 cium carbonate cementation, friable, |
T 4 ' 14 fine-grained, slightly plastic
15 @40.5' - orange to red-brown, medium-grained —
= - SP | SAND: Tan to yellow-brown, dry to slightly moist,
- L unconsolidated, fine- to medium-grained, well- }=
RN sorted (TERRACE DEPOSITS, MARINE)
15— 2 |
- . | i
ATy o L -
50 .t = -
_823: || @52.0' - few cobbles ||
'\. ; - -
N/ TUFF: Rust-orange, moist, hard, abundant limonite and
s RS = manganese oxide staining, sheared (CONEJO |-
- VOLCANICS)
-1- ~ 5 41 - -
N f No SILTSTONE: Blue-gray, very moist, sheared and plastic
-/ - Recoverly ]
T g o0 / ,\\
iy e 3 NOTE: Total Depth - 38.5" 1
2 Bag /_ Caving at 42.0' \
. ] No seepage =
g0 Orilling mud used below 42.0'




DATE
PROJECT..
DritLine Co
HoLE DiAMETER

4/21/89

DriLL Hore No.

Brgl SHeeT 1 oF .2

Progect No. __3831025-04

EAl /Malibu

Jri=Vallev Drillino

24"

TYPE OF R!G Bucket Augel"

DRIVE WElcHT 2550#-22.5'; 15504-45.5'; 7504-67';10504-E7"; Dpop 12

. lNl
: 13504-89"'
n S [T ’:: whe um;":- 7
w w = |lweal o |e~| < GEOTECHNICAL DESCRIPTION
EhlZe 2 au | B2 | E2x| B2 | OO
o W - S o] WL i s
w,W| &9 - =i |@me| P =k | wal, -
al-t & = = w LZ| = - L CH, TJ
& = = a |z 23| g= OGGED BY
w E = “>~ | SAMPLED BY CH
i S0 ML | SANDY CLAYEY SILT: Dark-brown, moist, moderately

VNl «irm:, organics, roots and root hairs, occasiomal [
e ) pebbies, carbonate stringers (COLLUVIAL SDIL)

i RN 0, N
'-,“..:{‘ @3.5' - Irregular contact dipping 18 degrees east |
SR

= *6?:'\‘_ :

A S0 ML SANDY SILT: Dark red-brown, slightly moist, dense,
]}‘\. l yellow, red and white mottling, roots, slightly [

_ O‘_. porous, pgbbles,.cohb1es (LANDSLIDE DEBRIS) |

ATx —

\

B
o A, @ 8.0' - 2' thick subhorizontal cobble zone -

10 @ 9.5' - 4" subhorizontal pebble bed , ~

10 —i. —
'\l:../

NS SM | SILTY SAND: Dark red=brown, slightly moist, dense, [

_"3{9 pebbles and cobbles, slightly porous, roots |
o',.--'

_1 . -
0,

...0-‘.1 |

.
15 2 - 215.0' - dark red-brown, yellow, and white mot- (=
géﬁ tling, dense, roots, 1' cobble bed
.'n-"'.' 816.0' ~ orange to medium-brown, slightly plastic

-—-°_\:gl ==1
’-‘-

— o 20,0' - 6" medium~ to coarse-grained, sub- |
RS horizontal sand bed

I g L @21.0' - orange-brown, fine-grained i ]
bl 821,58 ~ 4" thick erosional channel bed, medium-

ez to coarse sand vith pebbles |
0| BN2E,

Jr] ssE

d.00 L]

95 | ol 625.0' - yellow=-brown, coarse grained, cemented,
AR slightly friable, subhorizontal grada- [
e tional contact

= I n
v B @27.0' - dark orange-brown, occasional pebbles
.\-.63' @28.0' - red-brown, moist, fine-grained, few

e - gravel and cobbles, slightly plastic Wi

= Ou-' —-J
. » O

0 Lo




DATE
PRoJECT
DriLiine Co
HoLe DiAMETER
ELevation Top

4/21/89

EAI /Malibu

GLEUI LW ALWAL DUIVLIIG LUD

DriLL HoLe No.

Bedl SHEET 2 __oF__2

ProgecT No, __3831025-04 .

Iri-Yalley Drillino

24"

. DRIVE WEIGHT
ofF HoLe~l12L. Rer. or DATUM

TYPE OF RIG Bucket AUQET‘_—

2550#-22.5'; 15504-45,5'; 750#-67';10504-87': Dpop 12
See Geotechnical Map, Plate 1 13504-89

IN.

= s bR u;ﬁ o
n f— x
I - v ul mé ‘£§ o= g; gm GEOTECHNICAL DESCRIPTION
FhlZe = auw | B | FE| Rz | OV
o. Hl ao = S5 | 5 AP ni .
Wy | < = —a e = | kN
Sl = Z | &|x |R3| 5=]|Loseed By CH, TJ
(7 ()
. w El = <>~ | SAMPLED BY CH
| — : =
S BN SM | SILTY SAND: Red-brown, moist, moderately dense, fine-
= DAl = grained, slightly plastic, occasional rounded |
\,"o gravel and cobbles
- \ L a
7o @34,0' - numerous volcanic and quartzite pebbles
-_-(;-31. = in a coarse-grained sandy matrix, joose |—
o)\ and friable to 37"
35— = -
. w’..l
= f' ‘f.’ . b=y —
','
—y 1 - et
= ©40.0-41.0' - irregular contact clipping, east ) —
=Na S iN3E, o > SAND: Light gray, moist, unconsolidated, fine- to _J |
42SE & medium-grained, friable, intermixed with silty
A = sand - as above =
\"'k\‘, S :N3E U\.'J‘ 41.5' 70 42.0' - irregular contact
4\ W& ga-478E : LTV SAND: Yellow-brown to orange-brown, cobbles 6" | _|
NN 4 to 1' thick
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S N e g I 7 _ brown volcanic tuff underlain by friable
._\\\\ - ‘ ' marine terrace sand, 6" thick / U
\\ @45.0' ~ contact with polished striated surface
~ B AN o striations oriented 457S 88E |
\
. h, || SILTSTONE: HMottled with discontinuous 1ight gray | |
~§\ ~ sandstone ienses, numerous undulations polished
o | surfaces (TRANCAS FORMATION/LANDSLIDE DEBRIS)
o ) |
WS 248.0' - pyrite, mineralization '
\\\q @52.0' - plastic, polished surfaces, slightly
o \\‘~ mottied with sand |
Q\‘\ 2
- \\ ||
S\ 3 25
- = NOTE: ' Total Depth - 53.0' ™
No seepage
55 — — Caving from 43.0' to 45.0' B

Downhole logged to 48.0°
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B-9 @ 18’ 6000 14.7 94,7 32.6 11.7 117 High
(vagueros

Formation)
B-10 @ 4'-6'| 180 8.5 115 16.3 1.1 11 Very Low
(Non-marine

Terrace)

TEST METHOD:

UBC Tgst Method 29-2
EXPANSION INDEX AND Project No. 3831025-04 & ﬂ
SOLUBLE SULFATE Project Name _CAL/RANCHO MALIBU MES i
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Indicates Sample

® After Saturation

CONSOLIDATION -
PRESSURE CURVE

Project No._3831025-04

Date _§.£.89_... Figure No.——=22

Project NameMWSHDm

3010 188




3500 1
I Soil Description: __Silty sand (Qtn.) \ ]
Type of Sample: [ JRemoided to %
' Relative Compaction
3000 - Uﬂﬂistl.l'bed !
| Loading Rate: 0.05 in./min. ]
! it
L | |
! |
2500 ' |
! : ]
| . e
g : i
E | ; E e -
2000 .
g ™ ¥ -
t H 1 l 7/ £
E ! g ! //
: : | i
2 1500 i
& l P
] payAal
0 ! Z 71
| o et}
1 [ 2 i
000 : e !
! 7
| wod
500 = L : —f
: [
—$— ;
i | i
|
o-i/ |
0 500 1000 1600 2000 2500 3000
NORMAL STRESS, psf :
Average
- Moisture Contents
Sample Location Symbol Before After Friction Angle Cohesion Remarks
B-8 @ 15' O 6.7 - 15:8 36° 10 (psf) PEAK
B-8 @ 15' @ 6.7 15.8 33.5° 10 ULTIMATE

DIRECT SHEAR TEST RESULTS

Project No.

3831025-04

Date 8/89 Figure

No.

Project NameEAL/RANCHO MALIBU ME_SAIJF_'
D-14

3015 1088




SHEAR STHESS..psf

3500 ‘ )
Soil Description: ._Silty sand (Qtn.) i
Type of Sample: Dﬂamoldad to % |
Relative Compaction |
3000 - [X] Undisturbed u !
' Loading Rate: _____0.05 i /min. -
] i
|
!
2500
l | |
| | |
1 B -
. | : /
| ¥ A
| i ! / /
i
1500 i /l{
| e
j | L Z |
1000 ! ¥ l
i )7 W
. J
500 P — |
| !
L P | I
5 | 1
0 500 1000 1500 ; 2000 2500 3000
NORMAL, STRESS, psf
Average
Moisture Contents
Sampie Location Symbol Before Atter Friction Angle Cohesion Remarks
B-12 @ 10' O 9.7 16.5 33° _ 165 (psf) PEAK
B-12 @ 10" ® 9.7 16.5 31° 70 ULTIMATE

' Project No. _3831025-04__
DIRECT SHEAR TEST RESULTS | project Name EAI/RANCHO MALIBU ME

pate__ 8789 pigure No, _D-15 3015 1088




SHEAR STRESS, psf

3500 =

|
Soil Description: _311ty sand (Qtn.) 1
Type of Sample: [_JRemolded to %
Relative Compaction
3000 — [X] Undisturbed |
EW‘""%M E
! !
_ | |
2500 j I
| i - e
| H I e
(] ! ] / ]
J . : prd pd
| / /
2000 | :
P d e
| _
i H pd d
; ; // Pl | '
f | 1
1600 i - — — i
] e z |
! Z |
] ——< i
l ] 8
1000 0 — /*Z i
|
/";.t / !
e S |
500 | !
A H H
sl | H
e b !
( I
o | I
(o] 500 1000 1500 2000 2500 3000
NORMAL STRESS, psf :
Average
Moisture Contents
Sample Location Symbol Before Atter Friction Angle Cohesion Remarks
B-13 @ 20 © - 15.9 18.8 35° 390 (psf) PEAK
B-13 @ 20’ @ 15.9 18.8 35° ‘ 100 ULTIMATE

Project No. 3831025-04 &
DIRECT SHEAR TEST RESULTS Project Name EAI/RANCHO MALIBU MES
Date __8/89  Figure No. __P"16 3575 7088




SHEAR STRESS, psf

3500
Soil Description: Monterey Formation i
Bedrock Claystone Vad
Type of Sample: Dnomolded to % £
Relative Compaction /.
3000 (%) Undisturbed ! L
' Loading Rate: 0.05 in./min. -~} Z
e
J l —
| ;‘[)/
2500 |
- e )
! Q ! ' v
M ' /1 e
! | ) H e
2000 | / : pd
4 1 A
! Z
: 4
i 7/ i
1600 = 4 |
I L/ S | 1
i 1Y P |
L Z 11 Z {
1/ : // |
| f M
e — 7 l
/11
i -
Z - P < !
| i
500 -+ 1: :
pd : :
e J |
i '
oL l
0 500 1000 1600 2000 2500 3000
NORMAL STRESS, pst
Average
Moisture Contents
Sample Location Symbol Before Atfter Friction Angle Cohesion Remarks
B-16 @ 47' 51.3 52.9 44° 440 (psf) PEAK
B-~16 @ 47' 51.3 52.9 37° 30 ULTIMATE

DIRECT SHEAR TEST RESULTS

Project No, ___3831025-04
Project Name EAI/RANCHO MALIBU MES

8/89 D-17

Date Figure No. 3015 1088




January 23, 2015
W.O. 6489

APPENDIX D

BORING LOGS AND LABORATORY TEST RESULTS

BY VAN BEVEREN AND BUTELO

MDN 15710



» BORING 1
' Date Drllled; June 27, 2007 ' Depth to Water: Not Encountered
Equipment Used: 24" Diameter Bucket Driving Welght & Drop: 2,500 pounds {0 to 25 feet)
4 A ‘é : 1,000 pounds (> 25 faet)
&~ B\ & 2
O D S S
(58 4 A& KIS
. s CX RS
< SURFACE ELEVATION: 210 fest MSL*
J:F:] TERRACE DEPOSITS
= = SM - SILTY SAND - fine, porous, brown
1 3.6 | 105 5
iR 9.6 | 108 8 traca clay, not porous, rediish brown
[40% Passing No. 200 Sieve]
205 —— 5
a . 86 | 117 (3] trace fine gravel
" 11.8] 122 8
200 ~— 10
A4 10.5| 107 5
195 —— 15 -
4 104 | 121 6
180 —— 20
g iR 7.7 | 118 7 trace cobble (up to 6" In slze)
8 T yellowish brown
LY B T
| E 4 185 1 25
g Eg 1 128 117 5 redalsh brown
5 %% L
B @ g = 2
§l g H SP - 8AND - fine, light yelowish brown
I %lg 180 —— 30 -
%E L 1.9 | 101 0 [3 % Passing No. 200 Sieve]
ﬁgg T
e -
L i
1.
all E 176 —— 35
- I, a7 | 112 23 :| some gravel and cohbles (up to 10" in size)
g2 1
5 EE 1
3 —
g_?, i END OF BORING AT 39 FEET.
= 170 —/— 40 -
K {Continued on niext page)
(=]
LOG OF BORING RS ...
2 &l & BUTELO,
:§ NC,

FIGURE A-2.1a



Printed: 9-27-07 LOG FOR FIELD; 07-023.GPJ]

ut
ordy 8t the specific baring locaticn and at the dats indicsted.

Checked:
of subsurface confitidns at other lacations and times.

__7-13-2007

Date:
applies

07-023

Job No:

The Iog of subsurace condificns shown herean

to be

Itis not

‘Date Drilled: June 27, 2007

Equipment Used: 24" Diameter Bucket

BORING 1

(Continued)
Depth to Water: Not Encountered

Driving Welght & Drop: 2,500 pounds {0 to 25 fest)

1,000 pounds (> 25 feet
& & e S .
A N £ &VE 7
BRI VRTINS X
SIS L 8 %
SURFACE ELEVATION: 210 fest MSL*
- Notes:
7 ] 1. Fill not encountered,
T ] 2. Some caving from depths of 28 to 30 feet (up to 38 inches in diameter).
g 3. Groundwater not encountered.
1 4. Boring backdilled with soll cuttings and tamped.
165 —— 45 N ¢
1 h “ Elevations refter to datum of referencs survey; see Figure 2,
160 —— 50
185 —— 56 1
150 —— 60 ]
145 —— 85 ;
140 —— 70
136 —— 75
130 j—-

80

LOG OF BORING

FIGURE A-2.1b




AL~ Printed: 9-27-07 [LOG FOR FIELD; 07-023.GPJ]

The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicsted.
nismmﬂhhmmdmmmzmmaM!m

7-13-2007 Checkad:

Date:

BL

Date Diilled: June 27, 2007

Equipment U:

BORING 2

Depth to Water: Not Encountered

; 24" Dlameter Bucket Driving Waight & Drop: 2,500 pounds (0 {0 25 faet)

1,000 pounds (> 25 feet)

15

20

26

30

35

40

SURFACE ELEVATION: 216 fest MSL®

JERRACE DEPOSITS
SM - SILTY SAND - fine, fow rootlets, slightly porous, reddfsh brown
7.4 | 113 9 (]
66 | 117 10 |4 trace clay
46 | 97 9 | Bd] not parous
7.2 | 108 8 |l
3.2 | 122 16 few gravel
7.5 | 101 7 some moltling
123 117 | B
7.2 {114 5 porous (up fo 1/4 inch)
52 | 101 1 naot porous
7.9 | 117 8

(Continued on next page)

LOG OF BORING TR e

&l

& BUTELO,
INC,

FIGURE A-2.2a




Printad: 9-27-07 [LOG FOR FIELD; D7-023.GPJ)

Checked: /L~

Date: 7-13-2007

BL

The leg of subsurface conditions shown hereon

1tis not warranted tobe

07-023

Job No:

and at the date indi

applies only st the specific

conditions at ather locafions and fmes.

of

BORING 2

. (Continued}
Date Drillad: June 27, 2007 Depth to Watar: Net Encountered
Equlpment Used; 24" Diameter Bucket . Driving Weight & Drop: 2,500 pounds {0 to 25 feet)
6( 1,000 pounds {> 25 fest)
RO RO %S
S SURFACE ELEVATION: 216 feet MSL*
175 — 0.9 | 101 13 (s=fild]
il END OF BORING AT 41 FEET.
T i Notes:
T ] 1. Fill not encountered.
45 E 2. Soma caving from depths of 39 to 41 feel (up to 38 Inches in dlameter).

170 b 3. Groundwater not encountered.

it 4. Boring backfilled with soll cuttings and tamped.

-T— 50
166 - -

+- 56 ]
160 —+ -

-— 60
185 — -

-— 65
150 —- B

-T— 70
146 —- -

4+ 75 ]
140 — -

1 gn I

LOG OF BORING van

BEVEREN

& BUTELO,
NcC.

FIGURE A-2.2b




Date Drllled: June 28, 2007

BORING 3

Equipment Used: 24" Dlameter Bucket

_ Depth to Water: Not Encountered

Driving Weight & Drop: 2,500 pounds (0 to 25 feet)

1,000 pounds (26 fo 45 feet)

K S cﬁf )
) 750 pounds (>45 feet
¢ ¢ S E A,
SURFACE ELEVATION: 234 fest MSL*
4 3\ SM - SILTY SAND /]
| TERRACE DEFQﬁITS
- SM - SILTY SAND - fine, reddish brown
A4 7.6 | 110 12 |
280 —-
4 5t48]111 8 trace clay
4 4.7 | 109 8
2256 —
+— 40
- 6.8 | 108 10
A 84 | 118 8
220 —-
4 g5 41114 102 8 porous
a 74 (108 8 not porous
215 —+
; - 20
g i I 89 | 112 8 slightly porous
& 1
2
% % 210 —
-
NE g 425
§ §§ 1 9.4 | 104 6 [26% Passing No. 200 Sieve)
Bllew| 205
258 +- 30
& Eﬁ L 105 | 111 8 nol porous, few gravel )
'g [36% Passing No 200 Sieve]
0T
§ -
2 200
@ g - 35
E ¥ 4 9.8 | 104 8
iz 1
51 1
B
2% 195 —-
2.9
n EE i e 40 Dl
2| {Continued on next page)
Q
LOG OF BORING o
. BEVEREN
2 ig%asmex_o.
§ INC.

FIGURE A-2.3a




Checkad: A Printed: 8-27-07 [LOG FOR FIELD; D7-023.GF.

7-13-2007
The log of subsurface canditions shown hereon applies only at the specific boring location and =t the date indicated,

Date:
Itis not wamanted o be reprasentative of subsurfacs conditions at other locations and imes.

07-023

Job No;

BORING 3

(Continued)
Date Drilled: June 28, 2007

Equipment Used: 24" Diameter Bucket

& < S
VO KT

Depth to Water; Not Encountered
Driving Welght & Drop: 2,500 pounds (0 to 26 feel)

1,(_]00 pounds (26 to 45 fest)

750 pounds (>45 faet)

- o
& 6%\5\ \,0"'? : :
SURFACE ELEVATION: 234 foet MSL*

1 12.7 | 118 6 '
190 —

-~ 45

ql o4 8
185 —~

-— 50 SP-8M - SAND - fine, some sitt, light yellowish brown

= 23 .

i END OF BORING AT 61 FEET.

T B -Notes:

T i 1. Fill encountered 1o depth of 8",
180 — 1

2, No caving.
-T— 656
k 3. Groundwater not encauntered,

4 ] 4, Boring backfilled with sail cutting and tamped.
175 ~f- ]

-T— 60
170 —- .

<+ 65
165 — )

= 70
160 —- .

-+— 75
165 — -

L a0

LOG OF BORING

FIGURE A-2.3b



[

Thalog dmmﬁmmmmu at the specific boring location and at the date indicatad.

It s nat wareanted o be representative of subsurface cenditions ot other lecatiors and times.,

Checked:

T-13-2007

Date:

07023

Job No:

BORING 4

Date Drilled: June 28, 2007 Depth o Water: Not Encountered

Equipment Used: 24" Diamster Bucke{

$ o 8 S
<& R W8 LI
g PPV A TSl
& & /O %
FE /K S 20 AR o

Driving Welght & Drop: 2,600 pounds (0 to 25 feet)

1,000 pounds {> 25 feet)

@P SURFACE ELEVATION: 215 feet MSL*
: T ____IEB%%CE DEPOS|TS
€1 SM - SILTY SAND - fine, light greyish brown
A4 75 |11 = | reddish brawn
210 —— 5438 6 !B
4 some subrounded cobbles to 4" In diameter
1 56 | 119 8 [d] Increased gravel up to 3/4" in diameter, slightly darker reddish brown
205 —— 10
AL 4.4 | 122 15 | B Clayey sand layer 4" thick horizontsl
200 —— 15
i 1031 115 2] Wet and clayey in 2 foot thick zone
i i yallowlsh to reddish brawn
185 —— 20 i
4 Bl layer of sandy gravel from 20 to 22 feet
190 —— 25 8" diameter cobbles
A4 10.7| 109 g |
i
N
185 —— 30
4 13.1| 122 9 |Bd] trace clay, color orange to dark yellow brown
4 feare bucket used from 32 to 39 fasl]
180 —— 35 ]
L 1741 111 5 | Bd]
T | END OF BORING AT 39 FEET.
176 —— 40

{Continusd on nex page)

LOG OF BORING

VAN
BEVEREN
& BUTELO,
INC.

FIGURE A-2.4a



BORING 4

Date Drllled: June 28, 2007 {Pndiond) Depth to Water; Not Encountered
Equipment Used: 24" Dlamster Bucket Driving Weight & Drop: 2,500 pounds (0 to 25 feet)
1000 pounds (> 2608ty
R S dbf X %
eﬁ‘ \ﬂé'\ t\ e-c’\% % o XA "s

SURFACE ELEVATION: 215 feet MSL*
Notes:

1. Fill not encountered.

2. No caving.

3. Groundwater not encountered.

4, Boring backfilled with solt cutlings and tamped.

p 0 e 8 s 4 o L 3

170 -:'— 45 :
185 —-:E— 50 :?
165 —:— &0 :::

I
]
e b1 s U o¢ o

"

180 —— @5

1456 —— 70

condiions st ofher kocations and timas,
1
T
PRI T TR BT

_ 7-13-2007 Checked
=pplies only 3t the specific boring lecaticn and at the dato indicated.

Fil . ]
L j
i |

| 88| 140175
sg e = =
iz 1 ]

&8 1 ]
B i
£¥ + -
= 135 —— 80

:

LOG OF BORING van
(Z? BEVEREN
Iﬁ‘w?mELo'

Job No:

FIGURE A-2.4b



Date Drilled: June 29, 2007 - Depth to Water: Not Encountered
Equipment Used: 24" Dlameler Bucket Driving Weight & Drop: 2,500 pounds (0 to 25 faet)
@ éS‘ & 1,000 pounds (> 26 fest)
7 S P SGLTSN
P ESEICPCORTED
= b & L \’oc?
¢ SURFACE ELEVATION: 246 fost MSL*
~1-T.] TERRACE DEPOSITS
245 —t= .| SM-SILTY SAND - fine, some gravel {up to %" In size), reddish brown
A 7.1 | 99 5
+— &
240 —- 74 | 118 7
4 8.7 | 111 6 few gravel, trace clay, porous
-— 10
235 —- 9.3 | 107 8 | ] not porous
41 1.2 124 7 | B
+ 15 ]
230 - 100 124 7 (4]
T T some gravel
g 20 -:
$ 1 3
£ 1
5l T i
128 -~ 25 :
E gg 200 —- 64 | 108 5 B4l
= gg T % j
8 215 - 7.2 |1 104 6 |Bd]-l ]
‘g J END OF BORING AT 31 FEET.
4 " =
E' E. 4 Notes:
& o, —
g‘s - 1. Flll not encountared.
T ] 2. No caving,
2| & 4 35
‘E 210 1 3. Groundwater not encountered.
E‘g 1 4. Boring bacidilled with soil cutting and tamped.
5|4 1 ]
B % i
BE T .
gl 2 - 40
g
LOG OF BORING .m.
5 / BEVEREN
< & & BUTELO,
2 INC.

FIGURE A-2.5



Printed: 9-27-07 [LOG FOR FIELD; 07-023.GPJ]

Checked: AL

7-13-2007

applies only at the specific boring location and at the date indicated,

Date:

Jeb No:

023
The log of subsurface conditions Shown hereon

of subsurface conditions at other localions and times,

to b

It net

Date Drilled: July 2, 2007
Equipment Used: 24" Dlameter Buckst

BORING 6

Depth to Water: Not Encountered

Driving Welght & Drop: 2,500 pounds (0 {o 25 feet)

1,000 pounds (26 1o 45 feet)

\‘ ‘{g\ 0@"‘ é@@ \fﬁﬁ d‘ 750 pounds (>45 feet)
fov & & .;v 6"‘ ¥
e o@ @é"'\ K%
SURFACE ELEVATION: 252 feat MSL*
TERRAGE DEPOSITS
4 SM - SILTY SAND - fine, some gravel (up to %" In slze), reddish brown, 14" topsoli,
porous in upper 14", raollets
250
4 6.2 | 121 7
M gravel to 3/4"
4 5 tz2 113 U
245 —- d
€L 9.0 | 116 9 some gravel (up to 1" dlameter)
[27% Passing No. 200 Sieve]
-— 10
1 88 | 112 6 parous, some clay
240 —
:__ 16 11.4| 108 8 CL - SANDY CLAY - reddish brown, manganese sialned
235 —+
ik cobbles to 472" diameter, subangular fo subrounded, roollets
T 20 e | o . M- SILTY SAND - some clay, yalow brown 1o fed brown
230 —
“— 25
J= 4.8 | 119 9
225 —-
. T SC - CLAYEY SAND - fine, reddish brown
-— 30
A 13.9] 107 12
220 —-
T SM - SILTY SAND - fine, some gravel (Up to 3' In elze), reddish brown
-— 35
4 21 | 106 21
215 —
140

(Continued on next page)

LOG OF BORING

3 vVanM
o BEVEREN

FIGURE A-2.8a




BORING 6

; (Continued)
Date Drilled: July 2, 2007 Depth to Water: Not Encountered
Equipment Used: 24" Dlameter Bucket ) Driving Welght & Drop: 2,500 pourds (0 to 25 feat)
& A & 1,000 pounds (28 to 45 fest)
S & ALF A5 750 pounds (>45 feet)

s
S & SV G,
S 0{‘@ e"\ét’é@\ S O@\,{ﬁ‘,%},«\
N,

o gﬁ.@
SURFACE ELEVATION: 252 feet MSL*
s 19.1) 109 8 |B4d: some clay, some gravel (up to 2" In size), mottled brown and dark brown
210 — |
+ 45
A 10.4| 98 12 | ]
205 —-
:: 50 — - E% CL - SANDY CLAY - some graval (up 1o %" In size), mottled brown and dark brown
20| o
-+— 56 /
A 16,7 91 22 ¢ BEDRQCK
D Conejo volcanics, weathered basalt, gray, frlable
185 —- ;
T 60 Z&& Increasing sand
g ne 21.7| 101 19 4 - [L1=43, PI=30] |
g 180 k END OF BORING AT 61 FEET.
8 1 ] Notes;
§ ﬁ 1 ] 1. Fill not encountered,
‘ Eg 4 &5 2, No caving.
g Eg 1 ] 3, Groundwater not encountered.
o -
& g E 185 —- ] 4. Boring bacidilled with soll cutiings and tamped.
p A4 _
| -
- { . :
E z'é'-g -— 70 |
g T ;
§ g 180 —- .
g'u m gl
A8 T :
4 T 3
_ 53 175 — -
& s ]
5 A
ag T =
g ki - 80 ]
5
O BORING v
§ L G OF I N (2)!]3 B}g;"EREN
_E &IB m gu-rs_n..o.

FIGURE A-2.6b



Checked: A

Date Drlfled: July 2, 2007 Depth to Water: Not Encountered
Equipment Used: 24" Dlameter Bucket Driving Weight & Drop: 2,500 pounds {0 to 25 feet)
1,000 pounds {28 to 45 feet)
& 4 760 pounds (>45 feel)
&‘@ Q-}'“ ‘\ % “‘ “ *@%& :
SURFAGE ELEVATION: 231 feet MSL*
ELLL -
230 —- . SM - SILTY SAND - fine, abundant gravel and cobbles, greylsh brown n
TERRACE DEPOSITS
T SM -~ SILTY SAND - fine, reddish brown
41 7.3 | 121
4 g 1861100 some gravel (up 1o 1% " in size), slightly porous
225 —
L 3.8 | 104 not perous
-— 10
220 —- 52 | 101 some grave! (up to %" in sfze)
-T— 15
215 —- 50 | 103 porous
-— 20
g i
. - 25
BEl o051 48 | 103
£E
§§ I
2] T
g %g + %0
2 200 — 52 | 113 not porous
.| 58
1| -
£g 4
a§
o & E + 3
§.ﬂ 195 — 10.1 | 103
8 —_
5| B 1
55
88 +
,.. {Continued on next page)
(=1
LOG OF BORING Q yary
5 BEVEREN
=z & BUTELOD,
ﬂ- INC.

FIGURE A-2.7a



Printed: 9-27.-07 fLOG FOR FIELD; 07-023.GPJ]

Date: _'_-7-43-2007 Checked: ¥~
pplies only at the specific boring location and at the date indicated,

BL

The kog of subsurface conditians shown hereon &)
10 be rep ;

07-023

Job No:

conditions st cther lecsiions and times,

of subsurf

Date Drifled: July 2, 2007

BORING 7

(Continued)

Equipment Used: 24" Dlameter Bucket

Depih to Water: Not Encountered

Driving Waeight & Drop: 2,500 pounds (0 to 25 feat)

?1\\('):\ L 4\ Jvo
O
Y 7S

1,000 pounds (26 to 45 fest)

;?p ) 9‘\ 780 pounds {>45 feat)

Itis not

190 ~- 42 | 116 some gravel (up to 1" in size)
+ 45
~-— 50
4
.1 85
175 — 7.0 | 96 porous
o
~— 60
170 - 56 | 102
i END OF BORING AT 81 FEET.
T ] fes;
T i 1. Fill soile encountared to & depth of 1 foot.
- 2. No caving.
1 65
(8B b 3. Groundwater not encaunterad.
1 1 4. Boring backfilled with soil cutling and tamped.
-+ 70
160 —- e
-— 75
165 — -
-— 80

LOG OF BORING

FIGURE A-2.7b




Printed: 9-27-07 [LOG FOR FIELD; 07-023.GPJ]__

Checked:

The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

7-13-2007
It is not waranted 1o be representative of subsurface conditions at ofher locations and fimes,

Date:

BL

07-923

Job No:

Date Drilled; July 6, 2007

BORING 8

Depih to Water: NolEncountered

Equipment Ussd: 24" Diameter Bucket

Driving Weight & Drop: 2,500 pounds {0 to 25 feat)

o & =
efég@ oé& O‘Vf “45‘&0’@?’

1,000 pounds (28 1o 45 fsm)

750 pounds (>45 feet)

¥ SURFACE ELEVATION; 184 feet MSL*

JERRACE DEPOSITS
SM - SILTY SAND - fine, some cabbles (up to 8" In size), reddlsh brown

no cobbles, some gravel (up to 1/4" In slize)

slightly porous

not porous

some grave! (up to 1" in size)}

stightly porous

nol porous

L 8.8 | 114 5 | B
180 —f iy

4. 5178|108 5 | B

4. 13.0 | 122 7 |BC
175 —

+ 10

uje 390|118 8 B
170 =+

4 15

1 52 | 108 6 | B
165 —-

—4— 20

L 6.9 | 109 g B
160 —

-+ 25

1 42 | 114 1 | Bd]
155 —-

4+ 30

4 a6 | 118 15 | =]
150 —

5 = a5

L1, 4.3 | 108 11 (B
146 —-

- 4p

some gravel (up to ¥4" in size)

(Continued on next page)

LOG OF BORING

Q VAN
BEVEREN
I & BUTEI.O,

FIGURE A-2.8a




BORING 8

) (Continued) .
Date Drilled; July 6, 2007 Depth to Water: Not Encauntered
Equipment Used: 24" Dlameter Bucket Driving Welght & Drop: 2,500 pounds (0 to 25 feet)
1,000 pounds {286 to 45 fest)
ot 45 750 pounds (45 fest)

£y
g AN
@é Q@@& ﬁ&b &,‘

[LOG FOR FIELD; 07-023.GPJ}

Printed: 9:27.07

7-13-2007 Checied: ,/VL
at the specific boring location and at the date indicated.
witions at other locations and times.

cor

Data:
gp'ﬁ only

BL

s

-]

The log of subsurface conditions shown hereon

07-023
Jtis not

Job No:

SURFACE ELEVATION: 184 fest MSL*

=tz 3.2 | 107
T | END OF BORING AT 42 FEET.
T .: NQLGE.' )
e -‘ 1. Flll not encountered,
+1— 45
E 2. Some caving at 41 {o 42 feat.
1 3. Groundwater not encountered,
] 4. Boring backfilled with sofl cutting and tamped,
136 — 3
-— 50
+ :
130 — -
-+ 55
125 —- -
-— 60
120 — -
-+~ 65

-
-
o
1
N T N T, N S

+ 70
110 —- N
4 78
N ]
106 ~+ 4
- 80

LOG OF BORING EBE‘;’:',EREN

FIGURE A-2.8b




DIRECT SHEAR 6 10 07-023.GPJ VB B.GDT 2/28/07

SHEAR STRENGTH, psf

UNDISTURBED SAMPLES, PEAK STRENGTH

. 1.000 000 3.000 000 5.000 6,000
@
DY
|_—~VALUES USED IN ANALYSES
¢ = 500 psf
¢=35°
*
2,000 £ B
g
ui
% o i
[12]
o A *
o
5 3,00
Z
z
2 ® A
4,000 \ -
o}
5,00 @
@ A
v
6,000 %
NOTE: "™ |ndicates sample was soaked to near saturation prlor to testing.
Specimen Identification Classification c [}
@| Boring 1 at 10.5 feet SILTY SAND 338 36 *
®; Boring 1 at 20.5 feet SILTY SAND 800 48
4| Boring 3 at 7.5 feet SILTY SAND 291 42 |+
*| Boring 3 at 17.5 feet SILTY SAND 2275 | 35
®| Boring 4 at 35.5 feet SILTY SAND 1538 | 21 | *
2| Boring 5 at 20.5 feet SILTY SAND 800 22 *
O| Boring 5 at 30.5 feet SILTY SAND 50 »B_|
A| Boring 6 at 40.5 feet SANDY SILT 113 46 | *
I ®| Boring 6 at 60.5 feet WEATHERED BASALT 2675 | 21 | *
@[ Boring 7 at 4.5 feet SILTY SAND 16 497 |*
DIRECT SHEAR TEST DATA

FIGURE A-4.1a



DIRECT SHEAR & 10 D7-023.GPJ VB B.GDT S/28/07

NORMAL PRESSURE, psf

SHEAR STRENGTH, psf

K 1,000 2,000 3,000 4,000 5,000 6.000
@
1,000 \
VALUES D IN ANALYSE
| l:.' SLISEf ANALYSES
¢ =500 ps
¢ =357
2,000, N
@
3,000
m\
4,000~ \
5,000
6,000
NOTE: ™" Indicates sample was soaked to near saturation prior to testing.
Spaecimen Identification ~ Classification c ¢
®| Boring 8 at 2.5 feet - SILTY SAND 178 | 33 |*
X| Boring 8 at 15.5 feet SILTY SAND 713 28 ¥

DIRECT SHEAR TEST DATA
UNDISTURBED SAMPLES, PEAK STRENGTH

VAN
BEVEREN
& BUTELD,
NG,

FIGURE A-4.1b



SHEAR STRENGTH, psf

DIRECT,_SHEAR 6 10 07-023.GPJ VB B.GDT 9/27/07

REMOLDED SAMPLES (90%), PEAK STRENGTH

0 1,000 2.000 3.000 4,000 5,000 8.000
@
®
1,00 A\
| —VALUESUSED IN ANALYSES
® ¢ = 250 psf
b=ag

2,000 <
Z
g .
3 ®
W
[72]
L
& 3,000
_l b
<C
: N\
o
=

4,000 \

5,000F \

6,000 \

NOTE: " indicaleé. sample was soaked to near saturation prior to testing.
Specimen Identification Classification & ¢
@| Boring 1 at 4 to 7 feet SILTY SAND 127 50 *
_ Boring 5 at 13 to 15 feet SILTY SAND 381 40 | *
DIRECT SHEAR TEST DATA

77 VAN

‘Z ] BEVEREN

& & BUTELO,
INC.

FIGURE A-4.2



CONSOL10 07-023.GPJ VB B.GDT /27107

STRAIN, %

STRESS, ksf

—

10

100

—

10

NOTE: Samples tested at field molsture content

Specimen Identification Classification
‘@| Boring 1 at 10.5 feet SILTY SAND
Boring 1 at 25.5 feet SILTY SAND

* 5,54 ksf

CONSOLIDATION TEST DATA

FIGURE A-5.1



STRESS, ksf

10

100

STRAIN, %

10

NOTE: S8amples tested at field molsture content

Specimen Identification Classification
@®| Boring 2 at 3.5 feet SILTY SAND
Boring 3 at 17.5 fest SILTY SAND

* 2,77 ksf

CONSOL10 07-D23.GPJ VB 8,GDT 9/27/07

CONSOLIDATION TEST DATA

z VAN

C{J BEVEREN

& & BUTELO,
INC.

FIGURE A-5.2



CONSOL10 07-023.CPJ VB B.GOT 9/27/07

STRAIN, %

mad,

STRESS, ksf

10

I/

|

{

10

NOTE: Samples tested at fleld moisture content

Specimen ldentification Classification
®| Boring 3 at 30,5 feet SILTY SAND
@| Boring 4 at 2.5 feet SILTY SAND

CONSOLIDATION TEST DATA

FIGURE A-5.3



CONSOL10 07-023.GP) VB B.GDT 927/07

STRAIN, %

STRESS, ksf
10

|/

I
i

10

NOTE: Samples tested at field moisture content

Specimen ldentification Classification
- Boring 1 at 4 to 7 feet SILTY SAND
Boring 3 at 2 to 4 fest SILTY SAND

*2.77 ksf

CONSOLIDATION TEST DATA

VAan
BEVEREN
& BUTELO,
INC.

FIGURE A-5.4



COMPACTION PARA 07-023.GPJ VB B.GDT 9/27/07

DRY DENSITY, pcf

135

...............

130}

125(—

\

120

iy

e

Source of Material

Description of Material

Test Method

......

L e

110

......

........

......

...............

106

......

.....

............................

100

.........

.........

Boring 1 at 4 to 7 feet

SILTY SAND

ASTM D1557 Method A

TEST RESULTS

.....

......

95

......

L RN R R PR P T

Maximum Dry Density
Optimum Water Content __9.5.

90

.........

127.6 PCF

Curves of 100% Saturation
for Specific Gravity Equal to:

——2.70
—2.60

85—

.........

Cos e

...........

aioran N

5 %

2.80

........

80—

75

............

WATER CONTENT, %

45

COMPACTION TEST DATA

FIGURE A-6.1



DRY DENSITY, pcf

135

.

125

Description of Material SILTY SAND
Test Method ASTM D1557 Method A

Yith \ Source of Material Boring 3 at 2 to 4 feet

120

..................

116

TEST RESULTS

Maximum Dry Density 127.5 PCF
Optimum Water Content 95 %

10— -

105}

P \
R N O O OO O ) i Curves of 100% Saturation

E...: for Specific Gravity Equal to:
—2 80

LEEEE] REECEE PEEC PR P PR P APRT PPpC oy S

2.70
—2.60

EETIERT AN SR R S EETRE] RIS, TP PR

...................................................................................

WATER CONTENT, %

COMPACTION_PARA 07-023.GPJ VB B.GDT 9/27/07

COMPACTION TEST DATA

Van
BEVEREN
& BUTELO,
INCG.

FIGURE A-6.2




DRY DENSITY, pcf

135

130

125

Source of Materia! Boring 5 at 13 to 16 feet

Description of Material SILTY SAND
Test Method ASTM D1557 Method A

120

115

: : TEST RESULTS
Maximum Dry Density ~ __128 PCF
- S I - N . Optimum Water Content __ 90 %

110

......................................

105

.....

ool LI &

feodododedi e de b : edecatisshon Bt el e Curves of 100% Saturation
S NN\ for Specific Gravity Equal to:
; ; .-I.l-'l ;I-n:‘:':l\: 2-80

s b L T

—2.60

TN EECREAETE PP TTE S T S S PR SO S, WY I, T

............................................

90—

I TR SR P pondenagons EERIS TIPSO e, Gt X R

........................................................................

85—

80

75

WATER CONTENT, %

COMPACTION_PARA 07-023.GPJ VB'B.GDT 9/27/07

COMPACTION TEST DATA

VanN
BEVEREN
& BUTELO,
INC.

FIGURE A-6.3



R-VALUE DATA SHEET

PROJECT NUMBER

34767

SAMPLE DESCRIPTION: Brown Sandy Clay

P.N. 07-023
Rancho Malibu

BORING NUMBER: B-1 @ 4-7

........................

.............

.........

--------

------------

ltem

a b c
Mold Number 4 5 6
Water added, grams 50 72 122
Initial Test Water, % 11.2 13.2 17.6
Compact Gage Pressure, psi 120 50 30
Exudation Pressure, psi 562 390 141
Height Sample, Inches 2.38 2.59 2.64
Gross Weight Mold, grams 3059 3105 3118
Tare Weight Mold, grams 1977 1975 1976
Sample Wet Weight, grams 1082 1130 1142
Expansion, Inches x 10exp-4 44 4 0
Stability 2,000 lbs (160psi) 22 | b2 52 1 117 70 / 155
Turns Displacement 3.72 3.78 4.47
R-Value Uncorrected 58 20 2
R-Value Corrected 55 21 2
Dry Density, pcf 123.9 116.8 111.4

DESIGN CALCULATION DATA
Traffic Index Assumed; 4.0 4.0 4.0
G.E. by Stability 0.46 0.81 1.00
G. E. by Expansion 1.47 0.13 0.00

12 Examined & Checked: 7 /17/ O7
Equilibrium R-Value by
EXUDATION
Gf = 1.26
. 0.0% Retained on the

REMARKS: 3/4" Sieve,

The data above is based upon processing and testing samples as received from the
field. Test procedures in accordance with latest revisions to Department of

Lallele o Marvin

Transportation, State of California, Materials & Research Test Method No. 301,

FIGURE A-7.1



R-VALUE GRAPHICAL PRESENTATION
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R=-VALUE DATA SHEET

PROJECT NUMBER

34767

SAMPLE DESCRIPT!ON: Brown Sandy Clay

P.N. 07-023
Rancho Malibu

BORING NUMBER: B-5 @ 13-15'

-------------------------------------------------------------------

Item SPECIMEN
a b C
Mold Number ¥4 8 9
Water added, grams 70 120 41
Initial Test Water, % 14.7 19.2 12.1
Compact Gage Pressure,psi 75 30 160
Exudation Pressure, psi 456 146 631
Height Sample, Inches 243. 2.67 2.41
Gross Weight Mold, grams 3061 3094 2883
Tare Weight Mold, grams 1068 1964 1789
Sample Wet Weight, grams 1093 1130 1094
Expansion, Inches x 10exp-4 40 0 80
Stability 2,000 lbs (1680psi) 45 | 117 65 / 154 29/ 78
Turns Displacement 2.99 4.68 2.94
R-Value Uncorrected 24 2 47
R-Value Corrected 23 2 ' 45
Dry Density, pcf 118.8 107.5 122.7
: DESIGN CALCULATION DATA
Traffic Index Assumed: 4.0 4.0 4.0
G.E. by Stability 0.79 1.00 0.56
G. E. by Expansion 1.33 0.00 2.67
12 Examined & Checked: 7 M7/ 07
Equilibrium R-Value by
: EXUDATION
Gf = 1,25
0.0% Retained on the T N
REMARKS: 3/4" Sieve. > (A7)
+Mapvin:RCE 30659

Transportation, State of California, Materials & Research Test Method No. 301.

Lallelle © Marvin

FIGURE A-7.3



R-VALUE GRAPHICAL PRESENTATION
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APPENDIX E

TEMPORARY STABILITY ANALYSES
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January 23, 2015
W.0. 6489

APPENDIX E

TEMPORARY STABILITY ANALYSES

Soil Parameters: Soil properties used in our slope stability analyses, which include

cohesion, friction angle, and unit weight, are shown on Table E-1 and were obtained from
the referenced GSC reports. Shear test summaries for both peak and residual strength

parameters were created for Certified Artificial Fill.

TABLE E-1
SHEAR TEST DATA SUMMARY
Soil Description Peak Values Resheared Values Unit Weight
¢ (psf) o (degrees) | c(psf) | ¢ (degrees) (pef)
Certified Artificial Fill (Caf) 200 27 150 225 130
Qalo 400 30 400 30 130
Qtn/Qtm 300 35 100 345 130
Bedrock 310 36.5 100 325 130
Slide Plane 395 16 395 16 130

MDN 15710
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