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To; Castle & Cooke California, Inc.
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Thousand Oaks, California 91361
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Project Number 030381002
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Angeles, California. Details of this investigation, together with our findings, conclusions and
recommendations, arg presented in the attached report.
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1. INTRODUCTION

‘This report presents the results of a geotechnical mvestigation performed by Leighton and
Associates, Inc., (Leighton) for Vesting Tentative Tract 53072, a planned residential
development in the Santa Monica Mountains, approximately 0.5 miles west of the 1-405
Freeway, in the City of Los Angeles, California (Figure 1).

_Leighton’s work was based on the available 2™ Revised Detailed Vesting Tentative Tract
Map No. 53072 prepared by Psomas, Inc., dated February 2003, at a scale of 1-inch equals
100 feet. This map was use as the base map for the attached Geotechnical Map, Plate 1,

The purpose of the geotechnical investigation was fo evaluate geotechuical conditions at
the site with respect to the planned development, and to provide preliminary geotechnical
recommendations for design and construction.
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2. SITE I

The project site constituies approximately 21 acres of predominantly undeveioped hillside
terrain in the southeastern poriion of the Santa Monica Mountains. Within this ares, the
proposed development is planned on two north/scuth-trending ridges that are separated by
a canyon approximately 200 feet to 400 feet in depth. The west ridge will accommodate
the southern extension of Canyonback Road; the east ridge will accommodate the southern
extension of Siony Hill Drive. The ridges are bordered by steep (typically 1.5:1 horizontal:
vertical; {hiv] and steener) natural descending slopes.

The western and southern margins of the site are bounded by undeveloped terrain. The
eastern margin of the site is bounded by the Mission Canvon landfills. The nonthemn site
boundary is bounded by an existing residential development.

Limited grading has oceurred on the western ridge for an access road to a City of Los
Angeles Department of Water and Power water tank {G. A. Nicholl and Associates, Inc.,
1980b). In addition, a portion of a side-hill buttress fill was constructed at the northemn
perimeter of the project site, south of the existing Mountain Crest Lane (G. A. Nicholl and
Associates, Inc., 1981b)

On the eastern ridge, grading occurred o genersie 4l materials for the now closed Mission
Canyon landfills to the east and southeast oi the site. The closest distance of the landfill to
the planned development is approximately 100 feet at the southeastermn wargin of the
proposed development. After the closure of the landfills, probes were installed on the
eastern ridge of the project site (off-site from the fandfill) to assess the potential migration
of landfill gas to off-site locations (Geomatrix, 2000). The approximate locations of the
probes are shown on the Geotechnical Map (Plate 1), of this report.

Two stonmn drains currently outlet on the site: a storm drain outlets on the descending
paiural slope o the south of the existing residential structures, southwest of the current
terminus of the Stopey Hill Road. At this location, an erosional gully has been created.
The second drain outiets on the west-facing natural slope on the north side of proposed
Lot 15,

Leighlon and Associales, inc.

& LBIGHTOR SBOYF SORFARY
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3. PLANNED DEVELOPMENT

General

The planned development will be located on two north/south-trending ridges, one of which
extends from the current southern terminus of Canyonback Road and one which extends
from the current southern terminus of Stoney Hill Drive (See Figure 1).

Steets and Lots

Based on our review of the 2™ Revised Detailed Vesting Tentative Tract Map No. 53072
(Psomas, 2003), the project site will be developed to accommodate twenty-nine residential
lots (Lots 1 through 29) for single-family residential housing. Twenty-two single-family
lots (Lots 1 to 22) are planned on the eastern ridge and seven single-family lots {Lots 23 to
29) are planned on the western ridge. The proposed infrastructure at the project site will
consist of the southerly extensions of Canyonback and Stoney Hill Roads along the western
and eastern ridges, respectively.

Slopes

Several internal cut slopes are designed in between many of the proposed lots at the project
stte. These slopes will range in height from approximately 10 feet to 20 feet and will have
a gradient of approximately 2:1 (hovizontal: vertical; h:v). The highest cut slopes are
proposed on the western ridge. In this area, a 1004 feet high slope of variable gradient (2:1
[h:v], and flatter) is located to the south of Lot 27. Another 802 feet high cut slope is
designed at a 2:1 (h:v) gradient to descend to Lot 24.

There are two large designed fill slopes. An approximately 200-foot high, 2:1 (h:v) fill
slope is designed to descend from Lots 15-21 on the eastern ridge, and an approximately
300-foot high, variable gradient (2:1 {luv], and flatter), fill slope is designed to descend
from Lots 23 and 26 on the western ridge.

The designed grading will leave a number of natural slopes that border the planned
development. The highest natural slope is located at the southerly portion of the proposed
development on the eastern ridge. This natural slope is approximately 475-foot high and
will descend to the southwest from a non-structural pad located at the end of the proposed
Stoney Hill Road extension. Other natural slopes that will remain on the eastern ridge
include the east-facing descending slopes to the east from Lots | to 11. These natural
slopes range in height from approximately 130 feet to 190 feet.

On the western ridge, the descending natural slopes to the west of the proposed
development range in height from approximately 120 feet to 420 feet. The descending
natural slope to the east of Lot 27 is approximately 150 feet high.
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Designed grades will gencrally be achieved by cutting of the existing ridges. The deepest
designed cut is approximately 80 feet on the western ridge, west of Lot 27; the deepest
designed cut on the eastern ridge ranges from approximately 35 feet to 40 fect to create the
pad of planned Lots 2 through 6.

Significant fills at the site are generally only planned to create two fill slopes. The
thickest planned fill on the western ridge is approximately 65 feet under the fill siope that
is planned 1o descend to the southeast from Lots 23 through 26. The thickest designed
fill on the eastern ridge 1s approximately 80 feet under the proposed buttress fill slope
that is planned to descend to the southwest from Lots 15 through 21.

Retaining Walls

Numnerous retaining walls have been designed at the site both internally, and along, the
perimeter of proposed development. Several internal retaining walls are proposed between
Lots 1 through 6, Lots 8 through 11, Lots 12 tlwough 16, Lots 18 through 22 and between
Lots 24 and 25. Two other retaining walls are planned along the eastern and southeastern
perimeters of Lot 23 and along the east side of the proposed extension of Canyonback
Road, between Lots 23 and 24. In general, these planned retaining walls range in height
from approximately 5 feet to 15 feet.

Detention Basin

A detention basin is proposed at the confluence of the toes of the two large fill stopes that
descend from the eastern and western ridges.
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4, BACKGROUND AND PURPOSE

The project site has been the subject of previous field investigations conducted by G. A.
Nicholl and Associates, Inc., in connection with the previously planned larger development
of Tentative Tract 44958, which encompassed the project site (1987a, b; 1988 a, b, ¢;
1989). Subsequently, the planned development was reduced in size to be stmilar to the
currently proposed development. At that time, “Geotechnical Environmental [mpact
Reports” {EIR’s) for the new development, Tentative Tract 52428, were prepared G. A.
Nicholl and Associates, Inc., (1997; 1998a, b) which relied on the results generated by prior
geotechnical reports for Tentative Tract 44938, Tentative Tract 52428 was then re-
designated Tentative Tract 53072 and a new EIR was prepared G.A., Nicholl and
Associates, Inc., (1999).

In response to its review of the 1999 report by G. A. Nicholl and Associates, In¢., the Cry
of Los Angeles, Department of Building and Safety (2000} and the City of Los Angeles
Department of Public Works (2001) requested that a complete geology and soils report be
prepared for the planned development that demonstrates the stability of the proposed
development.

The purpose of Leighton’s subject investigation was to perform a specific geotechnical
investigation for the planned development of Tentative Tract 53072 and develop
prelimunary geotechnical recommendations and design remedial measures for site stability.
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5. SCOPE OF WORK
Leighton exccuted the following scope of work:

= Reviewed readily available pertinent published geologic maps and reports from our -
house library (see Appendix a);

= Reviewed available geotechnical reports prepared by G. A. Nicholl and Associates. Inc.
and others for the project site and adjacent areas (see Appendix A);

s Reviewed pertinent aerial photographs available in our in-house library;

» Reviewed the files of the City of Los Angeles for other pertinent geotechnical reports
and other pertinent documents for the site;

«  Pariicipated in three meetings with the City of Los Angeles Department of Bumlding
and Safety to discuss the planned development;

s Contacted other geotechmical consultants for sites near the project site, and personnel
from the State of California, California Geological Survey (formerly the Department of
Conservation, Division of Mines and Geology) in order to obtain and review
information that could be ditectly applied to the planned development;

*  Performed geologic mapping the site;

» Staked the proposed boring locations and obtained subsurface uiility clearance from
Underground Services Alert;

»  Fxcavated, sampled and logged twenty-one bucket-auger borings to depths ranging
from 15 feet to 100 feet below the existing ground surface;

= Down-hole logged each bucket-auger boring;

»  Selected soil samples considered representative of the subsurface materials at the site
for laboratory testing purposes;

»  Assigned and conducted laboratory iests on sclected samples to determine moisture
content / in-situ dry density, maximiun dry density / moisture content, expansion index,
direct shear, gradation, and Atterberg limits:

»  Coordinated and directed two geophysical seismic refraction surveys at the site to
assess the rippability of the bedrock and further characterized the existing landslides
impacting the project site;

Leighion and Associales, ing,

A LEIBHTOR BROUS SOERLEY
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Conducted a deterministic and probabilistic seismic hazard analysis for the site;

Collated data and performed geotechnical analyses using the field and laboratory data
to evaluate geotechnical conditions that may impact the proposed development; and,

Prepared this report that presents our findings, conclusions and geotechnical

recommendations regarding the planned site development.

Leighlon and Associaies, Ing.

& LALBHTEE GRLIUF S0XPAHY
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6. FIELD INVESTIGATION

A subsurface field exploration was performed at the site by Leighton between March 12,
2001 and August 1, 2002. Twenty-one bucket-auger borings were excavated, sampled, and
down-hole logged. Previous subsurface field investigations had also been performed by G.
A. Nicholl and Associates, Inc., between 1985 and 1988 which consisted of 19 bucket-
auger borings, 6 test pits, and one dozer trench (see Appendix A). The locations of
Leighton’s borings and G. A. Nicholl and Associates, Inc.’s exploratory excavations are
shown on the Geotechnical Map (Plate 1)

In addition, SubSurface Surveys conducted two geophysical seismic refraction surveys at
the site under the direction of Leighton between May 2001 and August 2002 (SubSuirface
Surveys, 2001 and 2002). The first geophysical survey was intended to assess the
rippability of the bedrock at the site. The second geophysical survey was aimed to provide
further subsurface characterization of the existing landshides. The approximate locations of
the geophysical survey lines are shown on the Geotechnical Map (Plate 1), The
geophysical reports prepared by SubSurface Surveys, which include the results of the
geophysical seismic refraction surveys and seismic refraction plots, and Leighton’s
geological interpretations of the seismic refraction plots are included in Appendix C.

Leighior and Associates. Ing,

& LEIRATYON GROUF SOBPAEY
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7. LABORATORY TESTING

Based on subsurface conditions observed at the locations of Leighton’s borings, selected
samples of subsurface materials were tested in the laboratory to determine relevant
engineering properties. Tests that were performed, descriptions of the test procedures, and
the test results are provided in Appendix 1. The test results of other consultant’s
Iaboratory testing programs are also inchided in Appendix D.

Leighton and Associales, Ing,

& NEIEHETON SRLUD SOMPREY
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8. GEOCLOGIC CONDITIONS
Physlogr

The project site is located in the southeastern portion of the Santa Monica Mountains,
within the Transverse Ranges Geomorphic Province (Figure 1). The site consists of two
prominent north/south-trending ridge lines and an intervening canyon that drains to the
south. In general, the site has very steep natural slopes and deeply incised canyons.

The topography of the site ranges from approximately 1,090 feet above mean sea level
(msl) in the southeastern portion of the site, to approximately 1,695 feet above msl in the
southwestem portion of the site (Plate 1, Geotechnical Map).

Slte Geology

The bedrock formations at the site include the Jurassic-age Santa Monica Slate Formation
and the Miocene-age Modeclo Formation. The surficial earth units at the site consist of
artificial fill (certified and uncertified), colluvivm, alluvium, and slump and landslide
deposits.

The surface and subsurface extent of the bedrock umits, the artificial fill, and the slump and
Jandslide deposits are shown on the Geotechnical Map (Plate 1) and on the Geotechnical
Cross-Sections A-A” through X-X’, BB-BB’, DD-DD’, LL-LL’, and UU-ULY (Plates 2
through 4).

Brief descriptions of each of the earth units that were encountered at the site are as follows:

s Artificial Fill (Afy): Uncertified artificial fill including landfill materials exists to the
east of proposed Lots 1 through 10 and is associated with the now closed Mission
Canyon Landiills (Plate 1).

»  (Certified Artificial Fill (Afc): Certified artificial fill was placed adjacent to, and near,
the existing water tank on the western ridge. A 20-foot bigh landscape fill was
constructed on the southwestern side of the tank pad, and a 17-foot deep shear key was
constructed across the access road, approximately 200 feet north of the tank, to stabilize
the upper portion of slump deposit (Qs). Another area of certified artificial is located in
the northern perimeter of the project site, south of the existing Mountain Crest Lane. In
this area, a side-hill shear key and fill were constructed to mitigate stability concerns
related to Landslide Qls-7 on the existing off-site residential developnent to the north.
These two fill areas and associated carthwork construction were observed and
documented by G. A. Nichall and Associates, Ine., (1981a and 1981b).

- 311 -
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Colluvium (Qcol): Although not delincated on the Geotechnical Map (Plate 1),
colluvial deposits are present on the site. They consist of thin, loose soil accumulations
on slope flanks. This material is comprised of loose mixtures of silty clay, clayey silt,
and silty sand with gravel and cobbles.

Aluvium (Qal): Alluvial deposits at the site were not explored during ow
invesiigation due to the very steep terrain to get to the canyon bottoms. The existing
canyons are narrowed with steep canyon walls. During our site reconnaissance,
localized aveas with bedrock outcrops were observed at the canyon bottoms, suggesting
a predominant erosional environment rather than a depositional environment. Based on
our surface ficld observations, it is anticipated that thickness of the alluvium could
range between 5 to 15 feet, with the thickest alluvium being at the intersection of the
two existing drainages (in the general area of the proposed desilting basin).

Stump Deposits (Qs): A slump deposit is mapped to the south of the proposed
development on the western ridge, in the vicinity of the existing water tank. G. A.
Nicholl and Associates, Inc.’s Borings B-12 and B-13 were drilled in the upper portion
of this feature (1987b) and encountered 13 feet and 5 feet (respectively) of slump
material overlying undisturbed bedrock. The stump materials observed in these two
borings consisted of disturbed slate with open and clay infilled fractures and highly
fractored zones.

Slump Deposit? (Qs?) /Landslide Deposit? (Qls-?): A questionable slump/landslide
deposit is mapped on the west-facing natural slope, generally between proposed Lot 22
and the existing residenttal structures at the existing terminus of the Stoney Hill Road
on the eastern ridge. This feature was previously mapped as slump by G. A, Nicholl
and Associates, Inc. (1987b). However, the materials observed in Boring B-1-03
drilled in the upper portion of this featured by G. A. Nicholl and Associates, Inc., were
described as “Landslide Materials™ in the upper 7.5 feet of this boring. Therefore, to
clarify this inconsistency, three additional borings were drilled within this feature
(Borings LB-13, LB-16, and LB-17). In these three borings, a much thicker zone of
disturbed slate (generally moderately to highly fractured with open fractures up to 2- to
3-inches wide and approximately 2 fect deep) were observed in the upper 15.5 feet, 38
feet, and 23 feet, respectively. However, no distinct faiture surfaces were observed at
© the respective depths in these borings; rather, a transitional interval was observed
between the fractured slate above and a significantly more coherent slate (i.e., massive,
hard, and much less fractured slate rock) below,
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In addition to these three borings, two seismic refraction survey lines (S1.-4 and SL-5)
were performed across the width and the ength of this feature to further characterized
its subsurface conditions (SubSurface Surveys, 2002). In general, the resulis appear to
indicate a relatively irtegular thickness of this feature that pinches in and out laterally as
compared with better defined slide surface signature obtained from the seismic lines
that transected the existing landslides (Qls-1, through Qls-4), located on the western
ridge. In addition, the topography in this arca lacks typical geomorphic indicators of a
landslide (such as bulging or hummocky topography); rather, the topography is
hollowed with steep slopes (at approximate slope gradients of 1:1 / hiv), suggesting
relatively higher rates of erosion than the adjacent slopes to the north and south of this
area. Based on our field and down-hole observations, and the resulis of the seismic
refraction surveys conducted within this feature, the materials observed in within this
feature appear to be distirbed by down slope bedrock creep rather than by landsliding.
However, because of the thickness observed within this feature, averaging between 20
to 30 feet, this feature appears to be too thick to define it as a slump. Hence, our
interpretations in calling this feature a questionable slump/landstide deposit. However,
in the slope stability analyses for this natural slope, this featwre was treated as a
landslide for conservative purposes (see Section 10.6 for additional discussion).

Landslides (Qls): Nine landslides (Qls-1 through Qls-9) have been mapped at the
project site. The majority of these landslides occur on the west-facing slopes and
appear 1o have been facilitated by the pervasive, westerly-dipping foliation and clay
seams in the Santa Monica Slate Formation bedrock. ‘

-~ Jandslide Qls-1 is located in the vicinity of the northwestern perimeter of the
proposed development at the site. This landslide descends to the west-northwest of
Lot 29. Leighton’s Boring LB-7 was drilled in the upper portion of this feature and
it encountered approximately 20 feet of landslide materials overlying undisturbed
Santa Monica Slate Formation hedrock. However, this landslide could reach as
much as 30 feet in thickness as shown on Cross-Section A-A” {Plate 2).
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Landslide Qis-2 and its subsidiary Landslide Qls-2a are located in the vicinity
of the western-northwestern perimeter of the proposed development, northwest
of Lot 28. These two landslides appear to be the northern most landslides of a
much larger landslide complex mapped in these area, which includes Landslides

Qls-3, Qls-3a, and Qls-4 (see Plate 1, Geotechnical Map). Three G. A. Nicholl

and Associates, Inc.’s borings (B-5, B-10 and B-14} were drilled in the upper
portion of Landslide Qls-2 and encountered approximately 19 feet, 56 feet and
possibly 11 feet of landslide materials (respectively). Leighton’s Boring 1LB-19,
dritled within the upper portion of Landslide (ls-2a, encountered approxumately
46 feet of landslide materials associated with Qls-2a and approximately 10 feet
of landslide materials associated with (Qls-2. The basal rupture surfaces of these
two landslides consist of a well-developed, medium to dark gray clay. The
rupture surfaces ranged in thickness between Yi-inch and 2-inches thick and
were logged as moist, firm to stiff, with polished surtaces. The subsurface
configuration of these landslides is shown on Cross-Sections B-B°, BB-BB’,
and C-C” (Plate 2).

Landshde Qls-3 and its subsidiary Landslide Qls-3 are located to the west of
Lot 28 and to the south of, and adjacent to, Landslides Qls-2 and Qls-2a at the
western perimeter of the proposed development. The general area of Qls-3 was
previously mapped as slump deposits by G. A. Nicholl and Associates, Inc., as
also described in the log of Boring B-11 drlled within this featare. Leighton
drilled three additional borings (LB-10, LB-11, aod LB-18) to further
characterize this slump feature. Borings LB-10, LB-11, and LB-18 encountered
approximately 22 feet, 68 feet and 12 feet {(vespectively) of landslide materials
overlying undisturbed Santa Monica Slate Formation bedrock. The basal
- rupture surface observed in Borings LB-10 and LB-11 at 22 feet and 67.8 feet
below the ground surface consisted of 1/8-inch and 2- to 3-inches thick clay and
gravelly clay, respectively. Boring L.B-18 could not be advanced below the
slide due to very hard conditions and auger refusal encountered during the
dritling. -

Boring LB-20 was drilled in the upper portion of Landslide Qls-3a and
approximately 62 feet (total depth of the boring) of landslide, materials were
observed in this boring. This boring could not be advanced below the slide
materials due to the drill depth limitations of the limited access rig used to
excavate this boring.

The subsurface configuraion of these landslides is shown on Cross-Sections
D-D°, DD-DIY’, and W-W’ {Plates 2 and 4).
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Landslide Qls—4 is located approximately 200 feet to the west of the proposed
development and to the south of, and adjacent to, Landslides Qis-3 and Qis-3a.
Leighton's Boring LB-9 was drilled in the upper portion of this landslide and
approximately 26 feet of landslide materials were observed in this boring. The
basal rupture surface of Landslide Qls-4 consists of a Y2-inch thick clay that was
logged as moist and firm to stiff. The subsurface configuration of this landshide
is shown on Cross-Sections L-1.” and LL-LL’ (Plate 3).

Landslide Qls-5 is located to the southeast of Lots 26 and 27 at the westein
portion of the site. This landslide has not been explored by drilling. Us
estimated subsurface configuration is shown on Cross-Section F-F° (Plate 2).

Landslide Qls-6 is located to the southeast of Lot 23 at the westem portion of
the site. Leighton’s Boring 1.B-12 was drilled in the upper portion of this
landslide and encouniered approximately 44 feet of landslide materials
overlying undisturbed Santa Monica Slate Formation bedrock. The basal
rupture surface of Landslide Qls-6 consists of a Y- to Ya-inch thick olive gray
and well-developed clay. The subsurface configuration of this landslide is
shown on Cross-8ection F-F* (Plate 23,

Landslide Qls-7 descends to the south on the northern margin of the tract, south
of the existing Mountain Crest Lane, and does wnot impact the planned
development. Three borings have been previously drilled in this landslide (DH-
1, DH-2 and DH-3 by Geotechnical Associates, in 1979, as referenced by (5. A.
Nicholl and Associates, Inc., 1987b} aithough these borings were not located for
review during this study. The northern portion of the landshide was stabilized
with a shear key and fill during grading for the off-site development ((G. A.
Nicholl and Associates, Inc., 1981b). The subsurface configuration of this
landslide is shown on Cross-Section T-T (Plate 4)

Landslide Qls-8 descends to the west on the west flank of the eastern ridge and
underlies portions of the proposed Lots 17 through 20. Boring B-5-03, drilled
near the upper portion of this landslide, encountered approximatety 18 feet of
landslide materials overlying undisturbed Santa Monica Slate Formation
bedrock. Boring B-2 drilled dewn-slope of Boring B-5-03, encountered at least
96 feet of landslide material. Undisturbed bedrock was not encountered. (G. A.
Nicholl and Associates, Inc., 1987b). Leighton's Borings L.B-14 and [.B-15
encountered approximately 67 and 78 feet of landslide materials (respectively)
overlving undisturbed Santa Monica Slate Formation bedrock. The basal
rupture surface of Landslide Qls-8 consists of a 1- to 3-inch thick dark gray and
well-developed gravelly clay that was logged as moist, firm to stiff, and
moderately plastic. The subsurface configuration of this landslide 13 shown on
Cross-Sections H-t and N-N” (Plate 3)
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- Landslide QIs-9 is located to the south of, and adjacent to, Landslide Qls-8, and it
underlies portions of the proposed Lots 15, 16, and a small portion of Lot 14.
Boring LB-2 encountered 39 feet of landslide materials overlying undisturbed Santa
Monica Slate Formation bedrock. The basal rupture surface of Landslide Qls-9
consists of a 4- to 8-inch thick dark gray and orange brown silty clay that was
logged as wet, finm, and plastic. The subsurface configuration of this landshide is
shown on Cross-Section Q-Q’ (Plate 4).

= Modelo Formation (Tm): The Modelo Formation bedrock caps much of the western
ridge. The bedrock units of the Modelo Farmation, as observed on the outcrops and in
the exploratory excavations, cousist of weakly to well cemented, hard to very hard,
massively bedded, fine- to medium-grained sandstones and silty sandstones, with thinly
bedded siltstones and clayey siltstones, with localized claystone interbeds.

» Santa Monica Slate (Jsm): The Santa Monica Slate Formation bedrock is
stratigraphically the lowest and oldest unit that is exposed, and predominantly underlies
the majority of the project site. This bedrock formation generally consists of medium
to dark gray slate and phyllite. The unit varies from strongly foliated {due to remnant
bedding and a preferred orientation of platy micaceous minerals) to weakly foliated and
maassive in appearance. As noted by G. A. Nicholl and Associates, Inc., (1987b), and as
confirmed during this study, foliations are characteristically pervasive throughout the
formation, but are not generally continuous plancs. The Santa Monica Slate Formation
was logged as hard to very hard with localized shearing and irregular quartzite veins
sub-parallel to, and/or crosscutting, primary foliation structure. The formation was
observed jointed and fractured, and weathers to dark orange-brown silt and clay along
fractures and faults.

83  Ground Water

Regional ground water was not encountered during Leighton’s field investigation, or
during previous field investigations performed by others (G. A. Nicholl and Associates,
Inc., 1987b). However, minor water seeps were encountered in G. A. Nicholl and
Associates, Inc.’s Borings B-3 at 39 feet below the ground surface (bgs) and B-2-3 at 9 feet
bgs; and in Leighton’s Borings LB-3 at 79.5 feet bgs, LB-7 at 83 feet bgs, LB-11 at 65 feet
bgs, LB-14 at several depths between 43 feet and 80 feet bgs, and in Bonng LB-17 at 62
feet and 63 feet bgs. Heavy seepage was observed at the bottom of Boring 1.B-17 and the -
water level surface rose to 66 feet bgs,

No surface water was observed at the bottom of the deeply incised canyons during our field
mapping at the site. However, relatively dense hydrophilic vegetation was observed along
the canyon bottoms and it is expected that perched ground water of limited extent will be
encountered during grading in these canyous.
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Strudure

In general, bedding of the Modelo Formation strikes northeast, and dips to the southeast at
angles typically ranging from 6° to 27°. Foliation within the Santa Monica Slate Formation
is generally irregular in orientation and extent, although predominantly tends to strike
north-south and dip to the west at angles varying from 8° to 45°, with localized steeper dip
angles. Jointing / fractimring in both the Modelo Formation and the Santa Monica Slate
Formation tends to be very steeply dipping, or near vertical.

In order to properly depict bedrock attitudes in the Modelo Formation, foliations in the
Santa Monica slate (which include the shears that were generally observed along foliation
planes), and joints/fractures in both bedrock types, stereonet analyses were performed using
the available structural data obtained from the borings and field mapping at the site. The
results of our sterconet analyses were used to depict the representative dip angles of
bedding, foliation, and fractures on the attached Geotechnical Cross-Sections (Plates 2
through 4).

Fauiting

G.A Nicholl and Associates (1987b) has mapped several near-vertical faults that trend
northeast southwest across the site, each with a normal sense of movement. The faults are
presumably secondary features associated with regional folding of the Santa Monica
Mountains and do not give any indication of being active. One of the faults was

‘encountered in field exploration at the site (Test Pit T-5 of G. A. Nicholl, 1987b): the fault

plane did not displace the overlying colluvium. This fault was also exposed on temporary
cut made to gain access to Boring LB-12. At this location, this fault did not displace the
overlaying colluvium.

The site does not lic within an Alquist-Priolo Earthquake Fault Zone and does not lie on-
trend with any such Zone.
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9. SEISMIC HAZARD ASSESSMENT

General

A deterministic seismic hazard assessment was performed for the planned construction in
accordance with State of California Guidelines (California Division of Mines and Geology,
1975; 1986a,b). Two locations were selected at the site: 34.1050°N latitude, 118.5073°W
longitude to represent the western ridge, and 34.1024°N latitude, 118.5115°W longitude, to
represent the eastern ridge given the two different bedrock types that outcrop under the
planned pads of each ridge. Seismic hazard was then assessed with respect to each of the
ridges at the site.

The subsurface conditions investigated and tested by this office, coupled with data gathered
by Subsurface Surveys (2001} {principally, the bedrock shear wave velocities at the site)
were used to derive the appropriate site classifications for use in ecach attenuation
relationship when dertving estimated site ground motions (see following sections).

Faulting

The site lies within the western portion of the Transverse Ranges Geomorphic Provinee,
which is characterized by west-trending compresstonal (thrust and reverse) faults and

mountain ranges, and terminates at the Peninsular Ranges Geomorphic Province to the -

south.

Faults within California are classified as active, potentially active, or inactive. Au active
fault is classified as one that has moved in Holocene time (the last 11,000 years). A fault
that has moved during the last 1.6 to 2 million years (Pleistocene time), but has not been
proven by direct evidence to have either moved, or not moved within the last 11,000 years
is considered to be potentially active. Any fault proven to be older than 11,000 years are
classified as inactive. Alguist-Priolo Earthquake Fauit Zone Maps delineate active faults
and potentially active faults that are considered by the State Geologist to be “sutficiently
active” and “well-defined” and require additional studies prior to construction with the
Farthquake Fault zope. The site is not located in an Alquist-Priolo Earthquake Fault Zone.

A search was made for all of the known active and potentially active faults within a 62-mile
{100-km) radius of the site using the computer program EQFAULT (Blake 2000a), which
contains a database of faults compiled jointly by the California Division of Mines and
Geology, and the United States Geological Survey. The results of the search are provided
in Appendix F. The results indicate that the closest active fault to the site is the Santa
Monica Fault approximately 2.1 miles to the south.
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Historic Seismicity

In order to tabulate significant historic earthquakes that could have impacted the site within
a radius of 62 miles (100 km), the computer program EQSEARCH (Blake 2000a) was
used.

Based on the results of EQSEARCH, the largest magnitude earthquake to have ocouwred
was the 1932, M=7.7, Arvin-Tehachapi Earthquake, the epicenter of which was located
approximately 68.9 miles northeast of the site.

In order to estimate the maximum historic peak horizontal ground acceleration (PHGA)
that could have been recorded at the site, the attenuation relationship of Boore, et al,
(1997) was used, because this relationship tends to produce higher values than those of
other relationships. The results suggest that PHGA is of 0.245g and 0.185g (for the west
and east ridges, respectively) is the maximum that could have been historically induced at
the site.

ak Hori | Ground Accelerati

The current edition of the Uniform Building Code (UBC 1997) states that the minimum
standard for design of structures is a ground motion that has a 10% chance of exceedance
in a 30-year thme period, i.e. a ground motion that has a 475-year average return period. In
order to estimate this ground motion, a probabilistic seismic bazard apalysis (PSHA) was
performed for the site using the computer program FRISKSP (Blake, 2000b).

The PSHA considered various magnitudes of carthquakes that major active or potentially
active faults within a 100-km radius of the site could produce along their respective fault
lengths. The fault parameters that were used were derived jointly by the California
Division of Mines and Geology and the United States Geological Survey (Petersen, et al.,
1996), and are recommended for use by UBC 1997.

In order io assess the ground motion that could he induced at the site, the attepuation
relationships of Boore, et al. (1997), Campbell and Bozorgnia (1997}, Sadigh, et al. (1997),
and Abrahamson and Silva (1997) were used. An attenuation relationship assesses how the
amplitudes of ground motions decrease with distance from the source that generates the
motions {i.e. an earthquake produced by a fault). Attenvation relationships are commonly
derived from data from similar earthquake types and in similar geographic locales.
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Ground motions were estimated with and without magnitude weighting during the
analyses. Magnitude-weighting was used to adjust the analysis for the different durations
of shaking that could occur at the site due to relatively minor earthquakes, as compared
with major earthguakes; a magnitude-weighting factor of 1.0 for earthquakes of M=7.5 was
uwsed. This mesns that, in the PSHA, magnitudes of M=7.5 were weighted at 1.0, with
lower magnitudes being weighted less than 1 (because of their shorter durations and lesser
potential impeact to the site), and magnitudes higher than M=7.5 being weighted greater
ihan 1 (because of their longer durations and grester potential impact to the sie).

The results that were derived from the use of the eltenuation relationships were summed
and averaged in order to estimate appropriate ground motions for use in design. The results
of the PSHA are presented graphically in Appendix ¥. The following table stimmarizes the
suggested peak horizontal ground acceleration (PH(iA) values for the project site.

TABLE 1

EAST RIDGE

Boore et al (1997} 0.452 0.351 0.255

Campbell and Bororgnis 0.55 0.435 0.35
{1957)

" Sadigh, et al, (1997 0.505 8.305 0.357 4.357

Abrahamson and Silva 0.652 8.655 6.455 04358

1997
ommended A

Estimated PHi

The magnitude-weighted values are appropriate for use in liquefaction analyses and certain
types of landshde-~dispiacement studies. The non-magnitude-weighted PHGA values are
essentially used in all other cases.

The estimated PHUA’s are appropriate for use during residential construction a4 the project
site; they are not appropriate for use in the design of “oritica!” facilities such ag, bt not
limited to, schools, hospitais, and water tanks.
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10. FINDINGS; DISCUSSION; CONCLUSIONS

General

Based on our investigations and reviews of previous geotechnical investigations provided,
we believe that the proposed site can be developed for its intended use provided the
recommendations presented in this report are fully implemented in ithe design and
construction of the proposed development. In our opinion, the proposed earthwork
censtruction for the subject site will not adversely affect adjoining property, and will not be
adversely affected by adjoining property, with all duc and responsible precautions being
taken, and will be safe from landslide, settlement, and/or slippage. Grading will not
adversely affect the stability of off-site development.

Earth Materfals

The onsite bedrock units encountered at the site consist of the Modelo Formation and the
Santa Monica Slate Formation; these bedrock units will be exposed at the proposed pad
grades. No existing fills are located in the proposed pad areas. Nine landslides, one
slump deposit, and a suspected slnmp/landslide deposit have been mapped at the project
site. The majority of these surficial features are adjacent to the proposed development.
Limtted amounts of alluvial materials are anticipated to be encountered at the bottom of

. the canyons located between the two development areas (westem and eastern ridges).

The existing alluvial, landslide and slump materials at the site are considered uvnsnitable
for support of additional i}l or structures and should be removed or mitigated.

The approximate extent of the existing carth materials onsite is shown on the attached
Geotechnical Map, Plate 1.

E wit

Fxpansion potential testing was previously performed by others (G. A. Nicholl 1980c,
1980d, 1981a) on materials encountered in adjacent areas to the site. These fest results
indicate that the soils have a low to medium expansion potential. Confirmation testing
should be performed on finish grade materials at the end of grading. For preliminary
foundation design, we suggest assuming a Medium Expansion Index (I in the 51-90
range).
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Sy nd Corrosion Potential

The National Association of Corrosion Engineers defines corrosion as, “a deterioration of a
substance or its properiies because of a reaction with its environment.” From a
geotechnical viewpoint, the “enviromment” is the prevailing foundation soils and the
“substances” are reinforced concrete foundations or vanious types of metallic buried
elements such as piles, pipes, eic., which are in contact with or within close vicinity of the
soil. Tests previously performed, by others, on similar matertals resulted in negligible to
moderate soluble sulfate contents, Additional testing of the onsite materials should be
performed at the completion of rough grading to verify this conclusion. Additional
corrosion testing should be performed at the completion of rough grading and appropriate
recommendations should be developed by a corresion specialist as necessary.

Most of the site is underlain by bedrock. All existing alluvial/colluvial deposits within the
canyons between the proposed development area should be removed {overexcavated) to
competent native materials. Therefore, after those removals are performed the potential for
liquefaction and related hazards at the site are expected to be low.

Earthauake-Induced Landsiides

The site 1s located within an Farthquake Induced Landslide Seismic Hazards Zone (State of
California, 1998b); the natural slopes are depicted as being susceptible o seismically
induced landslides. However, based on our results of our slope stability analyses and the
implementation of the recommended mitigation alternatives to meet the seismic code
requirements, the potential for seismically induced landslide at the site is considered to be
fow.

Sl bili
General

The proposed development at the site involves existing natural slopes and various-height
cut and fill slopes at a gradient of 2:1 (h:v), or flatter. The site consists of nine landslides
and two shumps generally located on the west-facing natural slopes.  Slope stability
analyses were performed on the existing natural slopes and the proposed manufactured
slopes to evaluate the slope stability factors of safety for translational and rotational modes
of faiture, Geotechnical recommendations for mitigation measures were evatuated and
recommended when the required factor of safety (1.5 and 1.1 for static and seismic loading
conditions respectively) per the current City of Los Angeles butlding standards was not
achieved.
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The attached Appendix E includes more detailed information about shear strength
parameters, as well as the methodology and assumptions used in the slope stability
analyses. Slope stability analyses results and documentation are alse included in
Appendix E.

Cut and Hil Slopes

Cut slopes are planned between and on the boundary of some of the lots on the site. These
slopes will range in height from 10 feet to 20 feet and will have a gradient of approximately
2:1 (horizontal:vertical; h:v). A cut slope up to approximately 75 feet in height is planned
to descend at a 2:1 (h:v) gradient to Lot 24 on the westem ridge.

Slope stability analyses of the proposed cut slopes considered the prevailing geologic
conditions. The cut slopes (refer to Cross Sections P-P* and G-(G’) exhibit into~slope
{favorable) bedding and, for the geologic conditions encountered, are inherently stable.

Two large fill slopes arc planned. An approximately 210-foot high, 2:1 (h:v) filt slope is

planned to descend from Lots 15 through 21 on the eastern ridge to the canyon below, and

an approximately 290-foot high, variable gradient (2:1 [hiv], and shallower), fill slope is
planned to descend from Lots 23 through 26 on the western ridge to the canyon below,
Based on our stability analysis, proposed fill slopes are grossly stable as designed.

Surficial stability of the manufactured slopes at the site was evaluated assuming that
seepage is parallel to the slope face. Shear strength parameters used in the surficial slope
stability analyses were based on direct shear tests performed on remolded samples of on-
site materials. Factors of safety greater than 1.5 were obtained. The stability analyses
indicate that the on-site materials are adequate to achieve the required factor of safety.

Sethack Zon

The planned grading will leave a number of slopes that border the planned development
ungraded. The highest of these is an approximately 400-foot high natural slope on the
eastern ridge that will descend to the southwest from Lots 11 and 12. Other natural slopes
that will remain on the eastern ridge include an approximately 180-foot high naiural slope
that will descend from Lots 22, and natural slopes ranging in height from approximately
139 fect to 190 feet 1n height that will descend to the east from Lots 1 to 10,

On the western ridge, natural slopes will descend to the west from Loty 28 and 29 and will
range in height from approximately 100 feet to 350 feet.

West-facing slopes are more prone to landslides than cast-facing slopes because of
locatized out-of-slope-dipping foliation planes in the Santa Monica Siate Formation.

Slope stability analyses of the natural slopes that may impact the proposed development at
locations of landslides, slumps and steeper slopes were evaluated for rotatignal and
translational type of failures. Resulis of the slope stability analyses indicagMbeghere o
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sethack zone or remedial mitigation is necessary, as depicted on Plate 1. Setback lines
were developed for the west-facing slopes. No inhabited structures should be located
within the setback zone. Cross-sections M-M’, N-N°, H-}H, [-I’ and O-0’ were analyzed
to evaluate the slope descending off-site to the existing golf course; results of the analyses
of these five sections indicate that this slope has a factor of safety of 1.5 or greater, and is
considered to be grossly and surficially stable.

10.7.4 Landslide / Slump Mitigation Measures

In general, Lots 1 through 21, 23 through 27, the fire aceess road, and maintenance road to
the existing tank site are all designed to be located beyond the slope stability analysis-
developed setback line (Factor of Safety of 1.5 line); Lots 22, a portion of 21, 28 and 29 are
proposed to be supported by caissons along the rear of the lots (outside the slump and
landslide areas); Qls-6, Qls-8 and Qls-9, which affect Lots 14 through 21, are to be
completely removed and replaced with a variable width keyway up to a maximum of
approximately 100 feet wide by 5-foot deep (into competent material) keyway and rebuilt
with a manufactured 2H:1V slope. Landslide Qls-6 should be removed prior to placement
of fill for the proposed fill slope to the southeast of proposed Lots 23 through 25.

The following table lists the landslides and slumps, the associated cross-sections, the
affected lots, and the recommended mitigation measures, The recommendations for the
design keyway and design parameters for the caissons are provided in the following
sections of this report.
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TABLE 2

SUMMARY OF LANDSLIDES &

] ML LI A TN MERN
Caissons required at rear of lot, outside the
Qls-1 A-A° 29 tandslide limit to support 20 feet of material from
the design grade to the failure surface,
Setback line developed. Lots and road designed to
be beyond the slope-stability-analysis-developed
s , . . setback line. Caissons designed at rear of Lot 28
Qls-2/2a B”I?B:};:E;C ’ 24'}32:55 ;? on and adjacent to road, to support 40 feet of material
’ from the design grade to the failure surface. Lots
are planned outside the Jandslide limits. No grading
within landslides.
Setback line developed. Lots and road designed to
be beyond the siope-stability-analysis-developed
D-I¥, 2498, Canvon setback ine. Caissons designed at rear of Lot 28
Qls-3/3a W-W’, and Ba::k R?:l} and adjacent to road, to support 30 feet of material
pD-DEY B from the design grade to the faihwe surface. Lots
are planned outside the landshide tnits. No grading
within landslides.
, I Setback line developed. Roadway designed to be
Qls-4 L-L, \ Road P Fank beyond the slope-stability-analysis-developed
: Li-LL Site .
setback line
Complete removal of Landslide Qls-6, and only
165 and 6 P Maintenance removal of upper surficial materials of Qls-3. Only
Qls-5 an Road Fill minor amount of tilis planned over Qls-5, which
does not directly suppori the maintenance road fill.
Existin Side-hill shear key and buttress already constructed
Qls-7 v Resi denfc as mitigation for off-site development (G. A.
Nicholj and Associates, 1981b).
H-H", Q-Q°, , 100-foot wide keyway 5-foot deep into competent
Qls-8 and 9 N-N’ 14-21 material; remove all landslide material
) Not Existing Water Stump material outside the proposed development.
Qs Applicable Tank Mitigation not reguired.
o Caissons required at rear of lots, outside the shump
22 and cxisting e T .
three residontial area to support 20 feet of material from the design
M-M’, §-8°, anits at e.'(i:;tin‘ grade to the failurs surface. Minor grading is
QsQis? U-ir, termim‘i*; ‘ﬁ., & planned within stump. A 3 to 5 foot cap of clayey
LU Stoney I;{ijli material or other low-permeable laver should be
) Driz . placed over slump area 1o reduce the water
' infiltraticn,
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11. GENERAL RECOMMENDATIONS

General

Leighton’s recommendations for the proposed development of the site are based on our
understanding of the project. These recommendations are based on the assumption that the
subsurface conditions do not deviate appreciably from those discovered during ouwr
geotechnical investigations, Our recommendations are based on the 2° vesting Tentative
Tract Map No. 53072 we reviewed and assume that the actual development will not deviate
appreciably from the proposed development shown on that map. The nature of many sites
is such that differing geotechnical and geological conditions can occur within small
distances and under varying climatic conditions. Changes in subsurface conditions can and
do ocemr over time. Therefore, the findings, conclusions, and recommendations presented
in this report can be relied upon only if Leighton bas the opportunity to observe the
subsurface conditions during grading and construction of the project, in order to confirm
that our preliminary findings are representative for the site. It is the responsibility of the
Owner to bring any deviations or unexpected conditions observed to the attention of
Leighton as soon as possible. 1o this way, any required supplemental recommendations can
be made in a timely manner.

Geotechnical Observations During Grading

The geotechnical consultant should provide observation and testing services continuously
for all geotechnical-related activities, including the following:

= All excavations, including excavations for buttresses, cut slopes, backcuts, and
overexcavations;

= Subdrain instaliation; and,

»  Placement of fills.

Reviaw of Plans

As foundation, improvement, and 40-scale grading plans are finalized, and loads are
kuown, they should be forwarded to the geotechnical consultant for review and verification
of conformance with the intent of these recommendations,
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12.  SPECIFIC RECOMMENDATIONS

121 General

12.2

12,2.1

Geotechinical recommendations for site preparation and grading are provided in this
section. All aspects of grading should be per the applicable City of Los Angeles building
standards.

Grading and Earthwork
Site Clearing

Prior to grading and construction, any vegetation should be stripped, and trees should be
removed. Surface obstructions, stockpiled and/or uncertified fills, miscellaneous debris,
and any other deleterious material, should also be removed. Vegetal matter may be
processed into mulch and stockpiled on site for use in landscaping areas. Otherwise, all
such material should be hauled off-site.

Holes and depressions, resulting from the removal of any buried obstructions, and/or
oversize rocks that extend below finished site grades or in zones of overexcavation, should
be backfilied with compacted fill.

Any existing underground utilitics or wells should be identified and abandoned per the
current requirements of the City of Los Angeles, and any other regulatory agencies.

12.2.2 Removals

The purpose of removals is to clear all unsuitable materials at design grades and within
areas to receive fill. Unsuitable materials include landslide material, slump material,
colluvium, alluvium, highly compressible soils (i.e. materials that have relative compaction
less than 90%), and/or disturbed/weathered bedrock.

The proposed grading plan indicates that fill is proposed in the canyon area located
between the two ridges. Field exploration in these specific areas was not performed due to
difficult accessibility. However, based on field geologic mappmg. we expect alluvial
deposits to be encountered at the bottom of these canyons. The thickness of these deposits
is estimated to be on the order of 10 tol13 feet or less. This is an approxumation, and if
more definite information about the anticipated removals at the bottom of the canyons is
desived, additional exploration should be performed. In this case, grading will be required
to provide access, We expect these relatively thin deposits of alluvium or colluvium to be
unsuitable for support of fill. They should be removed to expose competent native material
prior to the placement of fill.

Landstide debris (Qls-6, Qls-8 and Qls-9) within the proposed grading areas including both
cut and fill areas, should be removed to expose competent bedrock materials. The surface
material {upper few feet of loose material) within the areas of Qls-5 and northern Qﬁinn of
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Qs(7)yQls(?) within the grading limits in the canyon bottoms should be removed, and
replaced by cngineered compacted fill.

The recommended depth of removals should be determined by the project geotechnical
consultant. Deeper removals than what is anticipated may be required in local areas,
depending on actually encountered geotechnical conditions.

12.2,3 Qverexcavation

We recommend that the cut pads and cut portions of transition pads be overexcavated at
least 5 feet below the planned grade and planned grades be achieved through the placement
of engineered compacted fill. In general, building footings should be underlain by a
minimum of 3 feet of compacted fill that is keyed into the underlying bedrock. The
purpose and some of the benefits, of the overexcavation are as follows:

- Provide a cap of relatively uniform materials with similar engineering characteristics,
therefore, reduce the potential for differential settlement and expansion between fill and
bedrock materials.

- Hard bedrock may be exposed at the bottom of the proposed cut part of the pad. Over-
excavation in these areas will facilitate future excavations for utilities, foundations,
shallow spas and swimming pools.

~  Landscaping will be difficult in cut areas exposing hard bedrock. Overexcavation will
help in landscaping areas. ‘

Overexcavation deeper than 5 feet may be warranted in certain areas of the graded
transition pads. Therefore, the bottom of overexcavations should be observed by the
project geotechnical consultant, The adequacy of the proposed overexcavation depth in
certain areas of the site should be further evaluated when grading plans become available.
For example, deeper overexcavation may need to be pertormed within parts of buildings
spanning over areas wnderlain by substantial fill thickness differential in order to mitigate
the potential for differential settlement. '

The actual need for deeper excavation (if warranted) will be determined in the field by the
project geotechnical consultant, based upon field.

If pools are planned and permitted ia the future, deeper overexcavation of at least 10 feet

below the pad grade may be warranied due to the hard bedrock material and difficulties of
overexcavation with smaller grading equipment.

- 27 =




12.2.4

12.2.5

Project Number 030381-002
March 18, 2003

drai m Beneath Fill

Subdrains should be placed on a clean bedrock surface in canyon bottoms prior to fill
placement, and constructed in accordance with our recommended guidelines as shown on
Standard Detail C in Appendix H. Subdrain pipes ranging from 6 to 8 inches in diameter
(8 inch for longer runs) and should extend to within 15 feet vertically of finished grade.
Proposed subdrain and clean out locations are shown on Plate I, but are subject to
amendment based upon conditions encountered during grading. Since the toe portion of
Qls-5 will not be completely removed, a gravel drain should be constructed prior to fill
placement along the length of the toe of this landslide. This gravel drain should be
connected down the canryon into the proposed 6 to 8 inch subdrain.

ill ] ent &

Prior to fill placement, the bottom of areas to receive fill should be scarified to a depth of
between 8 to 12 inches, moisture conditioned to slightly above the optimum moisture

content, and compacted to at least 90% relative compaction,

12.2.6

12.2.7

Fill materials should be moisture conditioned to approximately 2% above the optimum
moisture content, placed m layers not exceeding 8 inches of uncompacted thickness, and
compacted to at least $0% relative compaction.

All grading should be performed in accordance with the General Earthwork and Grading
Specifications presented in Appendix H, unless specifically revised or amended in this
report.

Fill Materiat

Most of earth materials generated from cuts or overexcavations at the site may be used as

fill matenials. However, fill materials should be free from trash, debris, rocks larger in size

than § inches, and any other deleterions materials. Any existing concrete debris at the site
should be hauled of¥-site.

Import fill (if any) shonld be similar to on-site materials, and should be approved by the
project geotechnical consultant prior to hauling to the site.
inkage/Buliin

The following preliminary estimated shrinkage/bulking factors and subsidence may be used
for consideration of earthwork calculations: aluvium: 3%-10% shrinkage; Modelo
Formation bedrock: 5% -10% bulking; Santa Monica Slate bedrock: 10%-15% bulking;
tandslide materials: 5% bulking. Subsidence is anticipated o be on the order of 0.1 fi.
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These are preliminary estimates which may vary with depth of removal, stripping losses,
field conditions at the time of grading, etc. (Handling losses, and reduction in volume due
to removal of oversized material, are not included in the estimates.)

12.2.8 Excavating Conditions and Rippability

In our opinion, excavation of most of the bedrock material can be performed using heavy-
duty excavation equipment in good condifion (SubSurface Surveys, 2001 Appendix C).
The contractor should plan on using heavy-duty excavation equipment, such as demolition
hammers or rock rippers, for excavation in some portions of the Modelo and Santa Monica
Formation, where zones of cemented sandstones and slate could be encountered.

12.2.9 Expangivity

We recommend asstming a Medium Expansion Index for the preliminary design of
foundations and slabs. The Expansion Index values can be refined from ftesting of actual
pad materials at the completion grading. :

12.2.10 Sulfate Content / Cement Type

For planning purposes, concrete in contact with onsite soils should be designed in
accordance with the moderate soluble sulfate category of Table 19-A-4 of the 1997
Uniform Building Code (UBC). Additional testing should be performed at the completion
of rough grading to verify this conclusion.

12.2.11 Corrosion Testing

For planning purposes, onsite soils can be classified as moderately corrosive. Corrosion
testing should be performed at the completion of rough grading to verify this conclusion.

12.3  Hil Slopes

Fill slopes are proposed at various locations of the site at a 2:1 {hiv) gradient or {latter. Fill
slopes should be constructed in accordance with the recommendations of Appendix H.

The recommendation keyway associated with the removal of Landslides Qls-8 and Qls-9
will be variable in width, ranging from approximately 70 tol00 feet. and shouid be
excavated at least 5 feet into competent bedrock.

Fill slopes eonstructed on a sloping ground steeper than 5:1 (h:v) should have a keyway

that extends into competent in-place materials, and should be benched into competent
materials.
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Caisson Design Parameters
Design Concept

The caisson-supported design system for this project is being developed for four separate
areas within the proposed development. The caissons will be used to support Lots 28, 29,
22, and the last three existing residential structures adjacent 1o the subject tract at the
existing terminus of Stoney Hill Drive, as shown on the attached Plate 1. The depth to the
failure surface, which is the retained height of material, is 30 to 40 feet for Lot 28, and 20
feet for Lots 29, 22, and the three existing structural residential units at the current terminys
of Stoney Hill Road.

Our recomnmended parameters and analyses are based on assuming the unse of a caisson-
supported system, for that portion of the landslide above the base of the slide plane, that is
subjected only to lateral soil pressures from the retained soil.  Our analyses and
recommendations do not include lateral pressures induced by foundations located within 15
feet of the caisson location, Foundation loads induced on the caisson-supported system
will need to be evaluated on a case-by-case basis, and the recommended lateral pressures
and other design parameters revised accordingly.

The bedrock shear strength parameters, which should be used in the caisson design, are a
cohesion of 1,500 pounds per square foot (psf), and a friction angle of 35 degrees. The
attached pressure diagrams indicate that the material above the critical failure surface does
not provide any additional lateral resistance. The caissons should be installed with the
following preliminary construction considerations to avoid group effects: the caissons
ghould be a minimum of 2 feet in diameter and installed at a minimum center-to~center
spacing of 3 times the diameter of the caissons, maximum spacing should range between 6
to 10 feet; onsite soils will arch between piles of this maximum spacing. The installation of
the caissons is critical to ensure successful resistance. Extreme care in dritling, placement
of steel and concrete will be essential to the quality of the piles.

The design pressures are shown on Figures 1 through 3 in Appendix G.

Constriict iderations

Pile holes should be observed by the geotechnical consultant during construction, {o verify
that the piles are embedded in suitable materials, and to the expected embedment lengths in
those materisls. An uncased pile excavation should not be performed adjacent to a recently
cast pile until the concrete in the recently cast pile has set. Excavations should be filled
with concrete as soon as practical after ¢leanout and observation. If an excavation is left
open overnight, an additional observation by the geotechnical consultant should be made
prior to concrete placement, in case slaking {dessication and loss of strength) of the
excavation walls has occurred. If slaking has occurred, the excavation should be freshened
by reboring of the excavation prior 1o conerete placement.




Project Number 030381-002
March 18, 2003

12.4.3 Pile Bearing Capacify

Pile bearing capacity needed for the cantilever pile system is inconsequential; a norminal
allowable axial downward bearing pressure of 5,000 Tb/ft® may be used, if needed, for the
cantilever pile design.

12.4.4 QOther Considerations

Final design and spacing of the caisson system should be performed and optimized by the
structural engineer based on design specific input and review by the geotechnical
consultant. Additional analyses corresponding to the structural design can be provided as
required by the structural engineer.

12.4.5 Temporary Excavations

All excavations for the proposed development should be performed per the current OSHA
(Occupational Safety and Health Agency), and other regulatory agencies.

Leighton provides guidelines and recommendations for temporary excavations, taking into
consideration that under the existing geotechnical/gevlogic, and groundwater conditions,
backouit excavations should maintain a mintmum factor of safety for temporary slope
stability equal to or greater than 1.25, As a prelimninary recommendations a slot cut method
should be considered for the keyway excavation in the southern portion of Qs(?)/Qls(7) and
Landslide Qls-8 below Lots 16 through 22. The actual minimum widths of the siot cuts
will be determined during the 40-scale grading plan review, With that in mind, alternative
excavation scenartes may be suggested by the grading contractor for our evaluation prior to
grading to reduce risk of backcut failures. Ultimately, it is the grading contractor’s
responsibility to provide safe and stable backcut excavations.

12.4.6 Lagaing

Removal of the mapped slump material will be required within the backvards of the last
two exiting residential Iots to expose competent material. Depending on the amount and
latera] extent of the removals, permanent lagging may be required if the slump material is
removed up to, or close to, the caisson locations. Lagging would be needed to support the
newly placed compacted fitl material between caissons. The minimun height, or vertical
extent, and lateral extent of lagging will be determined during grading operations.
Permanent lagging should be reinforced concrete sheets,
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12.5 Probes Associated with Mission Canyon Landfil

The probes are currently located in the center of the eastern ridge (Plate 1}, and will be
impacted by the planned grading. Prior to grading, the probes should be removed and
properly abandoned (or incorporated into the project design) in accordance with applicable
regulatory requirements. It is beyond the scope of this report to assess the veed for
replacement probes. The abandonment and replacement of the subject probes should be
addressed at the 40-scale design stage of the project and prior to the construction phase.

12.6 Foundations and Slabs on Grade
12.6.1 General

Based on our investigation and the site conditions, the proposed development may be
supported with conventional foundations (shallow spread footings and conventional slab on
grade).  Recommendations for the conventional foundations and post-tensioned
foundations or for post-tensioned slabs will be provided at the grading plan stage.

12.6.2 Foundation Settlement

Building pads will be overexcavated a minimum of 5 feet, and foundations will be founded
into a newly placed compacted fill blanket that rests on bedrock. Foundations should be
designed for a maximum anticipated settlement of 2 inch and a maximum differential
settlement of % inch over a span of approximately 30 feet. Lots 15 through 20 will have up
to approximately 30 feet of compacted fill due to the removal of Landslides Qis-8 and 9
and the rebuilding of a 2H:1V slope. Foundations for Lots 15 through 20 should be
designed for a maximum anticipated settlement of 1 inch, and a maximum differential
settlement of 1/2 inch over a span of approximately 30 feet.

12.6.3 Foundation Setback

All foundations located close to slopes should have a minimum setback per Figare 18-1-1
of the 1997 UBC, or in accordance with the structural setback zone, whichever is greater,
The setback distances should be measured from competent materials on the outer slope
face, excluding any weathered and loose materials. An alternative setback request, as
indicated in section 1806.5.6 of the 1997 UBC, can be recommended based on proper
geotechnical evaluation and analysis, during the 40-scale plan review. Preliminary
building sethack recommendations on lots designed with the caisson supported system
maybe considered as being H/3 but not exceeding 23°. The lots with this caisson supported
system will be evaluated and included in an alicrnative setback request during the future 40
scale grading plan review siage.
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12.6.4 Foundation Venting

12.7

12.8

12.9

At the grading plan stage, special provision for foundation venting systems in each slab
should be considered for Lots 1-22 due to the proximity of the landfill to the east.

Seismi ian m

The site lies within Seismic Zone 4, as defined in the GBC. Seismic design parameters will
be generated at the grading plan review stage of the project.

Subsurface Prainage

‘Special attention must be paid 1o subsurface drainage in subsequent phases of this project,

particsdarly in the lots were caissons are recommended and the areas in close proximity to
existing landslide/stomps that would not be removed (such as Lots 22, 29 and 28, and the
existing residences at the current terminus of Stoney Hill Road). Artificial sources of
water, such as that from swimming pools and homeowner irrigation, must not be allowed to
impact adjacent slopes. If pools are planned and permitied in the future, on the above Lots
special design requirements and/or subswrface drainage systems will be required and
homegwhner notification is recommended. Pool plans should be reviewed by the
geotechnical consultant to verify conformance to the geotechnical recommendations.

Surface Drainage

Pad drainage should be designed to collect and direct surface water away from structures to
approved drainage facilities,. A mintmum downward gradient of approximately
2 percent should be maintained, and drainage should be directed toward approved swales or
drainage facilities.

Positive drainage should be maintained in the areas and/or slopes adjacent to the mapped
tandslides (if not removed) on top of natural slopes. The potential surface water collected
should be directed away from the areas and into proper drainage gutters or inlets.

Existing drains at the site which outlet onto the natural slopes in the vicinity of Lots 22, and

Lot 15) should be abandoned and redirected away from the slopes 1o outlet at approved
locations,
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12.10 Asphalt Paying

Asphalt pavement depends on the R-value of subgrade materials and on the traffic index.
Based on an assumed R-value of 20, tentative AC (asphalt concrete) paving sections for
various traffic indices are provided below:

TABLE 3
AC PAVYEMENT
Tl &C S“"f“ﬂ? Course | Aggregate Base Course o
posumed) | g | G
5 3 o
5.5 3 g

The aggregate base material should conform to the specifications for Class 2 Aggregate
Base (Caltrans) or Crushed Aggregate Base (Standard Specifications for Public Works
Construction). The base material should be compacted 10 achieve a minimum relative
compaction of 95 percent.

The subgrade should achieve a minimum relative compaction of 90 percent through the
upper 12 inches.

The R-value should be obtained during the concluding stages of grading, and the final
pavement section will then be designed accordingly.

The applicable TT values should be selected by the project civil engineer.
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13. LIMITATIONS OF INVESTIGATION

Leighton's investigation was performed using the degree of care and skill ordinarily
exercised, under similar circumstances, by reputable geotechnical consultants practicing in
this or similar localities. No other warranty, expressed or implied, is made as to the
conclusions and professional opirions included in this report.

The samples taken and used for testing, and the observations made, are believed
representative of the area covered by the borings; however, soil and geologic conditions
can vary significantly between exploratory excavations.

As in many projects, conditions revealed in excavations may be at varlance with
preliminary findings. If this occurs, the changed conditions must be evaluated by the
geotechnical consultant and additional recommendations be obtained, as warranted.

The identification and testing of hazardous, toxic or contaminated materials were outside
the scope of Leighton's work. Should such materials be encountered at any time, or their
existence be suspected, all measures stipulated in local Coumty, State and Federal
regulations, as applicable, should be implemented.

This report is issued with the understanding that it is the responsthility of the owner, or of
his representative, to ensure that the information and recommendations contained herein
are brought to the attention of the necessary design consultants for the project and
incorporated into the plans; and that the necessary steps are taken to see that the contractors
carry out such recommendations in the field.

The findings of this report are considered valid as of the present date. However, changes in
the condition of a property can occur with the passage of time, whether due to natural
processes or the work of man on the subject or adjacent properties. In addition, changes in
standards of practice may occur from legislation or the broadening of knowledge.
Accordingly, the findings of this report may at some future time be invalidated wholly or
partiaily by changes outside Leighton's control.

The conclusions and recommendations in this report are based in part upon data that were
obtained from a limited number of observations, site visits, excavations, samples and tests.
Such information is by necessity incomplete. The nature of many sites is that differing
geotechnical or geological conditions can occur within small distances and under varying
climatic conditions. Changes in subsurface conditions can and do occur over time.
Therefore, the findings, conclusions, and recommendations presented in this report can be
relied upon only if Leighton has the opportunity to observe the subsurface conditions
during grading and construction of the project, in order to confirm that our preliminary
findings are representative for the stte.

This report is intended only for the use of Castle & Cooke California, Inc., and only as
related expressly to the proposed development.
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14. CLOSURE

If parties other than Leighton are engaged to provide construction geotechnical services,
they must be notified that they will be required to assume complete responsibility for the
geotechnical phase of the project by concurring with the findings and recommendations in
this report or by providing alternative recommendations.

Any persons using this report for bidding or construction purposes should perform such
independent investigations as they deem necessary to satisfv themseives as to the surface
and subsurface conditions to be encountered and the procedures to be used in the
performance of work on the subject site.
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FIELD EXPLORATION PROGRAM — BORING AND TRENCH LOGS

Index
Section Page No.
Leighton Field Exploration Procedures
Bl GEIETAL. oottt e ettt e ets et s st b e ree s s rr e aresse s teasrert e be s R tenae st sasae e aas B-3
B-2  Drilling and SAMPIIIE ..ottt ee v e s sranv e eenssssreres s srasasrssraens B-3
Logs of Borings, Test Pits and Dozer Cut
LB-1 to LB-21 (Leighton and Associates, Inc., this report).........c.c.ccceeenevecevvecnnnn.... Rear of Text

B-1-03 to B-5-03 (G.A. Nicholl and Associates, Inc., 1987b)
B-1 to B-14 (G.A. Nicholl and Associates, Inc., 1987b)

T-1 to T-6 (G.A. Nicholl and Associates, Inc., 1987b)

D-1 (G.A. Nicholl and Associates, Inc., 1987b)
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APPENDIX B

FIELD EXPLORATION PROGRAM - BORING AND TRENCH LOGS

B-1

B-2

General

Prior to Leighton’s field exploration, Leighton personnel carried out a reconnaissance of
the site. The intended locations of the borings were slightly modified as dictated by the
terrain.

Underground Service Alert (USA) was contacted to clear the drilling locations from
existing utility lines. A visual survey was conducted to verify that the proposed borings
would not encounter any subsurface utility lines. No underground lines were encountered
during the drilling.

A D-6 dozer (supplied by Mesa Contracting Corporation) performed minor cuts and fills to
create access roads and flat pads where borings were to be drilled.

Drilling and Sampling

The subsurface conditions were explored by drilling twenty-one borings using a truck-
mounted bucket-auger drill rig and a limited access (track-mounted) drill rig. A total of
four borings were drilled with the limited access drill rig and 17 borings were drilled with
the conventional (truck-mounted) drill rig. The diameter of the borings was 24 inches and
the depth explored varied from 15 feet to 100 feet below the existing ground surface. Each
boring was down-hole logged to depths that safety allowed under the direct supervision of
a California-Certified Engineering Geologist. The borings are designated L.LB-1 to LB-21
and their approximate locations are shown on the Geotechnical Map, Plate 1. The drilling
was performed by Tri-Valley Drilling and Roy Brothers Drilling between March 12, 2001
and August 1, 2002.

Relatively undisturbed ring samples were obtained at the depths indicated on the boring
logs. The relatively undisturbed samples were obtained by driving a Modified California
Split-Spoon Sampler into the bottom of the boring as it was being incrementally advanced.
The number of blows to achieve a 12-inch penetration under a 30-inch drop of the kelly bar
was recorded. The blow counts provide a measure of the density or consistency of the
soils. Bulk samples were obtained from the surface of each boring and also from
representative lithologic types that were encountered in the subsurface. Very hard
sandstone was encountered in boring LB-6. LB-8, LB-18, and LB-21; where drilling was
very difficult, sampling was not attempted.

The sampling rings were 2.41 inches in width (inside diameter [ID]} and 1 inch high. The
ring samples were placed in plastic cans, labcled, and transported to the laboratory in
cushioned containers. The bulk samples werc transported in plastic bags, which were

labeled.
1
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All the borings were logged by a qualified Leighton representative under the supervision of
a California-Certified Engineering Geologist. Visual observations were made of the
materials at each sampling depth and checked against the materials encountered during
down-hole logging to the depths that were down-hole logged in each boring.

The earth materials were classified visually, in substantial accordance with the Unified Soil
Classification System (USCS).

Stratification lines on the logs represent the approximate boundaries between predominant
types of soil materials. Stratification may contain differing soil materials, with transitions
generally occurring gradually.

The borings were backfilled with native soils and tamped with the kelly bar.
The logs of the Leighton borings are presented in this appendix. In addition, the logs of

borings, test pits and a dozer cut excavated by G.A. Nicholl and Associates, Inc., (1987b)
are also included in this appendix.
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- GEOTECHNICAL BORING LOG LB-1

Date 3-13-01 Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weighl-28=5952 lbs, 28-55=3921 Ibs, 55-84=2531 |bs, 84-114=1407 ItBrop 12"
Ele vation Top of Hole 1911" Location _Refer to Geotechnical Map
-] : 2-" 2| gl 2
: e |8 | £ 5l% | 4 DESCRIPTION g
o4 | Sw | Eg o @ o | & 3 .g : =
'g’ ¢ BE| o -1 = S| 55| 69 —
b 2| 85| £ g |2 |dd |82 Sy 2
o ) & s 9 Z | 28| g2 |Loaged By ARH/GIM §
Sampled By ARH ~
0 IN 8 ; .
SANTA MONICA SL?TE ermi: a]l i dak
1510_ — — =L0.2 7 VOTY WEdlnerc . generally mediuim to dar] L]
. weathers rusty brown), slightly mmgst to moist along joints a!i%r Y
_ H tures, hard, slightly to moderately fisslie along pomary foliation
direction; phyllitic luster along parting planes, abundant steeply
— = dip, in&jomts, some to abundant fractures open up to .25 inches
Ili]u: with ¢ tilland calcium carbonate infill, occasional quartz veining
_ L7W, L @ 2.2" 3" thick quartz vein
41NE
55— AS.:
| N30E, R-1 I 12 | 1216] 126
1505 L5SE
- E, |
_ NS8W, |
12NE
] Fyl3; ]
10-— N62E, r
165E R-2 0 11281 29 rootlets observed to 10" bgs
1500 —
] | very moist zone, wet along joints with silt and clay joint infill; v
_ B-I L slight seepage from ]3$to 22! e
15— J: N71W, i
osl 7w ps o 1976 36
F, N42E,
i 1$SE |
20—
R-4 3 1148| 88
1490 ] F,. NSOE, !
i 68N |
n B
J: N83E,
25— SONW I
- g . .
14851 N ' R-5 { 1295 3.0
Fy
_ N23W, | . -
45W @ 27" diffieult drilling; drillers switch to carbide-looth-bucket and
F,: N8SE, L using crowds
: 135E ; (@ 28' formation becomes tighter, harder with fewer open and silt-lined
_ I N77E, ] fractures than above;
TENW
SAMPLE TYPES: TYPE OF TESTS: )
§ SPLIT SPOCN G GRAE SAMPLE DS DIRECT SHEAR 8A SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM GENSITY AL ATTERBERG LIMITS
B BULK SAMPLE CN CONSQLIDATION ElI EXPANSION INDEX

T TUBE SAMFLE GCR CORROSION RV R-VALUE
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GEOTECHNICAL BORING LOG LB-1

Dats 3-13-01 Sheet 2 of 3

Projct Mountaingate, Tract 53072 Project No. 03-0381-001
Driling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight-28=5952 (bs, 28-55=3921 Ibs, 55-84=2531 Ibs, 84-114=1407 |Brop 12"

Elevation Top of Hole 1511 Location Refer to Geotechnical Map
(<] = 3 . g
§ | o 1| & 2 z o5 % |25 %8 DESCRIPTION Fd
6| B8 S2| 2 |2 |20 |55/2E180 5
o [=%.3 =1 QO ki , i
20 gﬁ‘f ga | £ E’ oS- | oa|-28 Oa o
o ¢ - : mo B |23 B2 |Logged By ARH/GIM é’
" Sampled By ARH -
30 - e —
1480 | ﬁSQW, R-6 24 | 13171 63
168W
I '
~ NSSE, 74NW o
- J18E, s
S6NW
35—
R-7 I 36/9" | 133.0| 1.6
14751 - M .
B J: N2SW, ]
_ TEEW L]
40_
F.: "
1470 B NQIGW, R-8 ! 3510 125.8 | 2.0
27NE
7 I N22W, i _@quurﬁiatﬁn becomes very h;rd,“frace o&nTraEftureE, vgryaui;t o
_ 845W L clay-lined fractures observed
A F,: N78E, | RO ™ 344" 1 1195| 2.9
aesi  — 85SE i - I
@46 slight seepage in 6" wide zone
| @ 49 local quartz veining; irregular discontinuous veining
50 ~ - Fy: N78E, | p_ "
19SE R-10 r 2572
1460+ u
L
| L] 52.5'-54.5'; shght seepage zone
. .
55--
I:N84w, |11 B 337
:
N ¥y _
60 l . — — -
SAMPLE TYPES: TYPE OF TESTS:

§ SPLIT SPOOR

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

‘3 GRAB SAMPLE
C CORE 5AMPLE

DS DIRECT SHEAR

MD  MAXIMUM DENSITY
CN CONSOLIDATION
CR CORROSION

SA SIEVE ANALYSIS
AL ATTERBERG LIMITS
El EXPANSION INDEX
RV R-VALUE

WL |
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GEOTECHNICAL BORING LOG LB-1

Dat -~ 3-13-01 Sheet 3 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drilling _ Type of Rig Bucket-Auger
Hol¢ Dlameter 29" Drive Welght-28=5852 Ibs, 28-55=3621 Ibs, 55-84=2531 Ibs, 84-114=1407 IiBrop 12"
Elevatlon Top of Hole 1511" Location Refer to Geotechnical Map
3 q .“u
sl . le g |£la | DESCRIPTION i
=8| S5 Lo ° Q@ ¢ | Ew | B -‘!d -~
g3 23! B3 3 2 & | 86 &8s | O9 -
gl-l- Bu- S = g' o5 ac °oE o] . <
o o = s & g =3 | &= Logged By ARH/GIM §
i s Sampled By ARH -
60 I;Ifé’)&r\f, R-12 ®5337 no sample recovery ’ N
14501 4 J- NBIE, i
_ TONW L
62'-64" slight seepage
65—
R-13 I 479" { 1394 ] 32
14457 7] 1 N19E, i
| 64SE
" | R-14 ™ 4553°
14401 . [F,: N5E, i
_ 63SE i
@ 72" 12" wide fracture zone, continuous around hole with irregular
_ upper and lower contacts
(S R-15 ® 7847 | 1302 | 2.1
1435+ = i
80—
: r-16 W 778"
1430+ — H
B A R-17 m 773" ]
B Total depth drilled = 83 ft
! 85— ] Total depth sampled = 83 ft 3 inches
sl B Total depth down-hole logged = 76 ft
i . Ground water not encountered
- L
. Seepage at 13 1t to 22 £¢, 46 £t, 53 i, and 63 £t
B Boring backdiiled with cuttings
90
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS = &
R RING SAMPLE € CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS "-_-E o
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX e
T TUBE SAMPLE CR CORROSION RV R-VALUE k-—
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GEOTECHNICAL BORING LOG LB-2

S SPLIT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

G GRAB SAMPLE
€ CORE SAMPLE

D5 DIRECT SHEAR

MD  MAXIMUM DENSITY
CH CONSOLIDATION

CR  CORROSION

S5A SIEVE ANALYSIS
AL ATTERBERG LIMITS
E! EXPANSION INDEX
RV R-VALUE

Date 3-15-01 Sheet 1 of 4 _
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drifling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Waigh-28=5852 |bs, 28-55=3921 Ibs, 55-84=2531 |bs, 84-114=14Q7 Harop 12"
Elevation Top of Hole 1460 Location Refer to Geotachnical Map
-} 2 2| g : 2
sl le |8 |2 | s1% |2 ds DESCRIPTION g
EB| B8 €S| T @ o | g | 3T | B =
Se| 82| 89| 2 |9 88|28 Y9y S
@ : k= m Qe | =Y
e % | & 5 “€| 2 |23 |32 |LoagedBy ARH/GIM 2
Sampled By ARH -
1460 0 N —
| 1] TOPSOIL: very GRAVELLY SILT: dark orange brown, shightl
_ '_ “__ moist,abundant rootlets, loose; sharp irrcggla% bottom con%a};ty /
LANDSLIDE Ols-9:
- L very weathered and fractured SLATE/PHYLLITE: medium orange
J. N8I1E, rown, slightly moist to moist, hard, very fractured and jumbled
] 645E L with little internal structure, abundant calcium carbonate veining and
clay lining along fractures, rootlets cbserved to 10.6'
_ 2 1" quartz vein approximately 4" thick; irregular and discontinuous
];i,: around hole
1455 5-— byl
| R-1 5 1162 | 43
Il;%:l\IIqV%'UE’ @ &' slight increase in moisture along fractures; moist to very moist
. B-1
J. N2owW,
_| 24NE L
1450+ 10—
— R-2 8 120.6 5I8 - . —_— - P jp— Ju— J— JE— —_— . R _— J— - J— J— Ju— Ju—
@ 11' becomes very fractured, jumbled, and weathered
_ RAVELLY SANDY SILT: grey-brown, very moist, firm, cohesive,
I B-W, hacks easily, abundant calcium carbenate stringets
i 7AW L
14451 15—
B R-3 ' 1211332 43
— ]
14404 20— @ 19.6' prominent shear zone, shalp contact between orange-tan
AF: R-4 I 13 | 12661 22 SLATE/PHYLLITE and underlying dark grey-brown GRAVELLY
| NI5W, : : SANDY SILT
30-408W
] F: N14W, I (7227245 hard bﬁck? zcﬁe;?no&ly-inta& but ﬁeryufrac_tijr&i -
i 34NE L
14354 5~ I similar to above - T - - - -0 0=
i R-3 I 2 1108 11.2
n J: NISE, i l
14307 30 -
SAMPLE TYPES: TYPE OF TESTS:

[tk
=
-
i

ﬁ
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GEOTECHNICAL BORING LOG LB-2

Date _ 3-15-01 . Sheet 2 of 4
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight-28=5952 |bs, 28-55=3921 lbs, 55-84=2531 Ibs, 84-114=1407 Ii@rop 12"
Elevation Top of Hole 1460 Location Refer to Geotechnical Map -
] a2 el . %
s l_|o | g |2 |2l% |8 i DESCRIPTION 2
g 58| < - O O | B 2 EQ' =
&8 8288 | 2 |2 | |8E BE|o) s
[ ] c | ="
2126 | % § “C |2 | 23|32 |LosgedBy ARH/GIM 2
Sampled By ARH -
14307 30 - = —]
] 845E R-6 I 15 | 1336| 5.9
31.0'-33.5" very moist zone
_ S L
N68-78E,
4 385K L 33.5'-38". slight seepage zone
14251 35—
| R-7 l 13 | 1253 105
Sp: N8IE, | B-3
| 44SE e
ggé}n_\mE, 37.2'-39.0", ruptuce zone/slide planes; SILTY CLAY: dark grey and
— 3p: — — —orange-brown, wet, firm, varies from 4" to 8" thick, very plastic; :
N’%ﬂ w . sheared, gravelly, brecciated zone, polished surfaces observed
: gSSE 1 SANTA MONICA SEATE (Jsm): o i
_ _— I 3 : generally orange-brown lo grey, moist to wet along joints
14201 40 N61-74W, | R-8 W 426 and fractures, hard to very hard, poor parting along primary foliation
| 405W | direction (massive appearance); from 0-28.2" very weathered,
F: N73E, phyllitic luster along unweathered parting planes, joints and
] 595E ] fractures lined with manganese dioxed and calcium carbonate,
occasional quarlz veining
| .
14181 45~ FN42E, | R9 M 1553t (1112] 3.0
] 69SE ||
1410‘ 50_ R-lo i 19/2||
- Fq N72E, L
IGNW
g F/Sp:
] NS4w, | L
36SW @ 54.2": 2"-3" thick continuous clay layer within a 1.4' wide
14051 55— J- N3SE fault/brecciated zone
14SE R-11 ! 28/11"
_ B2
1400 60—~
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR 5A SIEVE ANALYSIS == &
R RING SAMPLE C CORE SAMPLE MDD  MAXIMUM DENSITY AL ATTERBERG LIMITS s =
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX -.....;-...,_':
T TUBE SAMPLE CR CORROSION RV R-VALUE h\.-
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GEOTECHNICAL BORING LOG LB-2

Date 3-15-1 Sheet 3 of 4

Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weighk-28=5852 Ibs, 28-55=3921 Ibs, 55-84=2531 ibs, 84-114=1407 IBrop 12"

Elevation Top of Hole 1460° Location Refer to Geotechnical Map
(=) & | w2l = &
csl_lo 8 |8 5128 |z DESCRIPTION %
=8| B8 | S| B s | £3 S5 | 28 | 2o =
53|89 8% | & | = |- 88|28 0y S
2EeT & g 5 Qs E | 23|32 |LoggedBy ARH/GIM 3
_ Sampled By ARH Lo
o .
14007 60 R-12 H 505"
13951 65 5 N66W, | R-13 B 5667 | 126.8] 43
| 69NE
J-NISE,
| 495E
B F,:
i N29W
205w
13907 70— 1 Ngaw | R-14 M s50/3% | 111.8| 3.7
. a0
N @ 72" abundant gypsum stringers
13851 75— "
R-15 18 67/571 1143 | 3.7 @ 753" silty soft, nonindurated zone, 6" wide, irregular distinct upper
1 and lower contacts, discontinuous around hele
13807 80— AR r-16 W /6"
_ N3GW,
195W
1375 85— R-17 [ 50/3" (@ 84.9"-85.3": fractured quartz vein with gypsum joint infill
] @ 8%' no sample recovery
| 87.5'-90" slight to moderate scepage from along fractures
13- M- | — I
SAMPLE TYPES: TYPE OF TESTS: )
8 SPLIT 5PO0ON G GRAB SAMFPLE D5 DIRECT SHEAR 5A SIEVE AMALYSIS —x &
R RING SAMPLE C CORE SAMPLE MDD MAXIMUM DENSITY AL ATTEREBERG LIMITS E ==
B BULK SAMPLE CH CONSOLIDATION El EXPAMSION INDEX \"-—--:
T TUBE SAMPLE CR CORROSION RV R-VALUE k-—
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GEOTECHNICAL BORING LOG LB-2

Date 3-15-01 Sheet 4 of 4
Pragject Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Holl: Diameter 24" ~ Drive Weighi}-28=5952 Ibs, 28-55=3921 Ibs, 55-84=2531 Ibs, 84-114=1407 IRBrop 12"
Elevation Top of Hole 1460’ Location Refer to Geotechnical Map
: g 2 | ot g DESCRIPTION g
e =S| So p-) o ol E Fe| = O Piud
581 82| 89| £ 2 | oL | 88|88 of B
Z= et & g § ao z §§ 5 | Logged By ARH/GIM 8
" g . Sampled By . ARH Lol
13707 90 J:N44E, | R-18 | | 39/5" formation is very hard, medium grey, tight, difficult to hack out joint
| 77SE L ) and foliation planes .
13651 95— R-19 [ 501"
7] J: N69E, |
i HINW L]
1360 100~ R=20 g 5676 : S— —’ — —
7] i Total depth drilled = 100 ft

Total depth sampled = 100.5 ft
Total depth down-hole logged = 96 ft

Ground water nol encountered

13551105 4 Seepage at 36 ft and 92 ft

N ; . Boring backfilled with curtings
1350+ 110 — i
13454115 — l =

E

1 | |
1340 m 120 P IO . —ee o L S—
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS —-_
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY Al ATTERBERG LIMITS E =
B BULK SAMPLE CH  CONSOLIDATION El EXPANSION INDEX \ ""'h"'"- —
T TUBE SAMPLE CR CORROSION RV R-VALUE ‘-

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-3

Date 3-19-01 Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co, Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weigh}-28=5952 Ibs, 28-55=3921 Ibs, 55-84=2531 |bs, 84-114=1407 IiBrop 12"
Elevation Top of Hole 1482 Location Refer to Geotechnical Map
) 2 [ o2 | g r 2
5 | = o 2 Z | o8 |% &l B DESCRIPTION 8
Ty | 28| S9! T o O | &w | B€ | S5 b
e8| 8888 2 | & |8t |8%|%s|of %5
@ 3 £ =
28 e g § ms E |25 |32 |toagedBy ARH/GIM g
o Sampled By ARH -
- ' SANFAMONICA SLATE (Jsm);
— = ' encrally orange-brown and grey, slightly moist,
- hard, very fractured, few to some quartz veins, silty mafrix aronnd
1480 — H gravel 0 boulder sized anguiar clasts; mostly faulted, brecciated,
and weathered with some coherent well-indurated interlayers,
— H calcium carbonate lined joints
5_
] F,: R-1 2 | 1209 34
1475 ] i %N(?ﬁl\gv ] @ 6.3" 2"-7" thick discontinuous quartz vein
i Niow, i
22NE
B 17: N7TW, I
10— 54NE
] R-2 I & | 1259 71
14704 1
15— I NSTE,
| MW rs B 7 {1305] 40
1465 - L @ 16.5' very slight seepage
- - |
- N21w, e s A
32ZNL @ 19" becomes harder and more intact
20— .
| ToNGIW. | Reg . § {1350 59
N31F
I ] contam lrrcgu.lar ancl mdmtmct
25| . - -
N44W, @25" grades to SLATE: medium orange brown with grey zones,
_ T45W R-5 12 1122.7) 85 slightly moist, very hard, blocky fracture, weakly foliated \D
14551 B-1
B 3 NASW,
] 42NE
. i
30 1
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR 5A SIEVE ANALYSIS ==z &
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS E —_
B BULK SAMPLE CN CONSOLIDATION E! EXPANSION INDEX -‘-,-._--..._';_':
T TUBE SAMPLE CR CORROSION RV R-VALUE —

LEIGHTON AND ASSOCIATES, INC.

V




GEOTECHNICAL BORING LOG LB-3

Date 3-19-01 Sheot 2 of 3
Project Mountaingate, Tract 53072 . Project No. 03-0381-001
Drilling Co. ' Tri-Valley Drilling Type of Rig Bucket-Auger
Holle Diameter 24" Drive Weigh}-28=5952 lbs, 28-55=3921 lbs, 55-84=2531 ibs, 84-114=1407 IBrop 12"
Elevation Top of Hole 1482 Location Refer to Geotechnical Map
sl_le | g8 | £ 5% &z DESCRIPTION g
ER ER| S| B @ o | S| 32| S =
So go| 83 | 2 = L | 89 be | On s
s k=l m o | =9
2CAT o . § mg Z |25 32 |toagedBy ARH/GIM 2
Sampled By ARH Lo
M 5| .
30 R-6 37/6" | 11841 4.8
| J: N63W, ]
1450 _ 665W n
35—
R-7 I 16 | 127.8] 64 | el
N HORNFELS/SLATE: orange brown, slightly moist, hard, ravels easily;
1445- | i gravel and boulder sized clasts with a silt matrix
_ F: 2
NL4W,
1 FISW I
40— '
. R-8 28 | 1281 34
. N3IZW, t@ 41’ prominent joint set
1q400] - 73SW |
| | | @ 43" grades to PHYLLITE: dark grey, hard to very hard, moderatoly
- | ﬁss%l?with moderately defined foliation in zones
45— -
B e i ro 26 1190 34
22NW
1435+ - .
50—
T N34W,
ik TASW R-10 I 29 11233 92
1430+ = =
] Fl breceiated zone, with gravel, sand, silt and clay sized particles,
B L | __abundant calcium carbonaie-fined surfaces near the base of the
_ brecciatedzope_ _
] below fault formation is very hard and intact; difficult to hack out
35 r-11 W 466" foliation and joint planes
1425+ —
60 A i
SAMPLE TYPES: . TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE bS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE ¢ CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS ——
B BULK SAMPLE CN  CONSOLIDATION El  EXPANSION INDEX '-_:
T TUBE SAMPLE CR  CORROSION RV R-VALUE M

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-3

Date 3-19-01 Sheet 3 of 3

Projpct’ Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Driliing Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weighit-28=5952 Ibs, 28-55=3921 Ibs, §5-84=2531 ibs, 84-114=1407 IiRrop 12"

Elevation Top of Hole

1482 Location

Refer to Geotechnical Map

a
= .
APAEREEERF AR DESCRIPTION g
Lo T o 0| Cuw | 2% | S
88 BRI S8 3 | g |3E|&n|8E|SY 5
= m oc | =%
2=etle | 8 § @e 2 |23| 32 |LoggedBy ARH/GIM -3
4 - Sampled By ~_ ARH =
" F,N32E, |R-12 W 70/57 | 122.7] 153
i 69SE 4
1420+ — H
B J: N2SE, B
65— 665E i
R-13 W 699"} 130.3| 42
| i?;f?w |
14151 I o =
70—
r-14 701107 130.1] 33
14101 ] B ' "ve?y fissile zo_nc,TvcEF}mEd,;bu;da;t calgium carbonate -
’ J: N25L, | | PHYLLITE: similar to sbove
75— 355K :
rR-15 W 516" | 1189 5.4
1405 . -
LA J:NT2W, | L
80— 87NE @ 79.5 rapid seepage; standing water up to 79.5'
R-16 M 4815 | 1246] 6.5
1400 — | =
85 b R-I7 g 507 1531 107 Total depth drilled = 85 ft T
- ! L Total depth sampled = 85.5 ft
i Total depth down-hole logged = 73.5 ft
13951 - i n Ground water not encountered
! Seepage at 16.5 ft and 80 ft
- l " Boring backfilled with cuttings
o1 o
SAMPLE TYPES: TYPE OF TESTS:
8 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS E &
R RING SAMPLE ¢ CORE SAMPLE MD MAXIMUM DENSITY AL ' ATTERBERG LIMITS == =
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX \~...;-..
T TUBE SAMPLE CR CORROSION RV R-VALUE B

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-4

Dats 3-19-01 ' Sheet 1 of 4
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valtey Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weighl-28=5952 lbs, 28-55=3921 |bs, 55-84=2531 Ibs, 84-114=1407 IBrop 12"
Elevation Top of Hole 1474 Location Refer to Geotechnical Map
c § | . |& || g DESCRIPTION ﬁ
[] = L 3 = no 4 =y g(ﬂ
ST ¥y | =2 g-] O 0| Bu- | BE| & S -
59| 28 | 89 3 5 gu. 20 | 7 | O .
el eS| g |2 & (o= 822 2
o o - E: e E =3 | 52 |Logged By ARH/GIM ;
Sampled By ARH F
N S
0 SANTA MONI% iA SLATE !Jssm[=
- u Inferzone a8 and PHYLLITE: generally dark grey
with orange-brown staining alon%]_]omts dry to very moist along
- | fractures and joints, hard to v
SLATE/MHORNFELS: dark grey Wlth orange-brown staining along
4 | fractures, very bard, abundant calcium carbonate siringers, poor to
moderate parting along foliation
1470+ — ]
5__
B R-1 I 18 | 1416 3.8
1 1. N77E, I
| BENW L
1465- ] J: N87W, i @ 9" becomes mcreasmgly Jomtéa o T -0 -0 0T
18— 265W :
_ R-2 I 19 | 1194 114 1 (@ 11' slight seg:i_age along prominent joint L
grades to BRECCIA Y%rave Ly sandy silt fmatrix] with angular gravel to
- J: N21E, L boulder sized PHYLLITE/SLATE clasts: orange-brown and grey
ISANW (banding, zoning, and mottling), sl}fht.ly moist to moist, very firm,
| | cohesive, ravels easily when hacke
1460 — B
15—
] R-3 I 14 (1214 7.6
7] Fy: (] | grades to SLATE: similar fo sbave; relatively intact
| N3IW, | |
213}1’&’W
E ] F:N48 | |
1455 66SW
20— R4 M 234" 1266 | 79
N i (@ 22" abundant calciwm carbonate lined joints, increased moisture
- L along fractures, slightly brecciaied and weathered
23.3 slight scepage
1450{ - e gt scepag
25— '
F,: N57E, _ " L contact between grey gravelly siltstone/breccia and orange brown
_i ES‘iNW R-3 ! 21/ i223| 82 _ orange hornfels/slate, continous around hole L
B I @ 28" slight seepage and grades to SLATE: grey, moderately hard,
14451 _ L Flatey and moderately fissile, slightly weathered, siightly phyllitic
Al uster
30 [ | | I
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMFLE DS DIRECT SHEAR SA SIEVE ANALYSIS - &
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS s ==
B BULK SAMFPLE CN  CONSOLIDATION El  EXPANSION iNDEX ) \—-—.._'--
T TUBE SAMPLE CR CORROSION RV R-VALUE e

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-4

Date 3-18-01 Sheet 2 of 4
Project Mountaingate, Tract 53072 Project Ne. 03-0381-001
Drilling Co. Tri-Valley Drilling N Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight-28=5952 |bs, 28-55=3921 Ibs, 55-84=2531 Ibs, 84-114=1407 \Brop 12"
Elevation Top of Hole 1474 Location Refer to Geotechnical Map
5 : AR DESCRIPTION §
S.len| 2,1 & |2 |o8|2 |S5|8a R
s8R0 88 2 |2 88| %8 | oF 5
He | Al ] o5 ot | =2
% 1G] & é,Eu oo E §§ 33 |Logged By ARH/GIM ‘é’
' Sampled By ARH L]
30 ]N—_ S —— -
N4OW, "
| SINE R-6 !36\10 1468) 15
7 F,: N23E, ]
i 40SE n
1440 — u
35—
A R-7 I 28 | 1425 L3 @ 35.5 grades to HORNFELS: dark chocolate grey-brown, slightly
moist to damp, very hard, poor parting, very weakly folialeg
_ . ]
1435 i NISW41SW 1|
40—
B R-8 I 39 {1247 27
- F,: N6E, ]
2iNW
- 1: N27E, i
1430_ — 7ISE = 94 1 | J—_ = — - . e mm e

T PHYLLITE: similar to ahove HORNFELS, platey, moderately fissile,
45— _ geattered zones with micracrystalline pynite along parting surfaces

R-9 I33f10“ 13385 21

(@47 discontinous quarlz vein, approximately 75" thick exposed on
L east wall

1425 — -
50—
R-10 . 42/10"} 1354 | 1.7
1420+ — m
55— , ,
| IN6AW. Tpn | 22 | 1436] 38
) J: N30E, B @ sT becomes harder, m_oréﬁaggive_apgear_ancz, w_ithFoor_paEing_ N
_ 28NW L along weak foliation;
; SLATE/PHYLLITE
1415 - -
60 i - e s —
SAMPLE TYPES: ] TYPE OF TESTS:
8 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR S5A SIEVE AMALYSIS _ &
R RING SAMPLE € CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS E o
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX \-—-'-
T TUBE SAMPLE CR CORROSION RV R-VALUE E————as

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB4

Dats 3-18-01 : Sheet 3 of 4

Project Mountaingate, Tract 53072 . - Project No. 03-0381-001
Drifing Co. Tri-Valiey Drilling o Type of Rig Bucket-Auger
Hols Diameter 24" Drive Weight-28=5952 lbs, 28-55=3921 Ibs, 55-84=2531 Ibs, 84-114=1407 IRrop 12"
Elevation Top of Hole 1474 Location Refer to Geotechnical Map '
sl e |8 |2 |as|f |25\t DESCRIPTION 3
%8 88| 52| S @ O [ G | 2 | Sy -
%I.I. 8£ &1 = g‘ s QIE' %‘g 205 . o
o A % s oo E |28 | 82 |Lovged By ARH/GIM g
: Sampled By ARH -
N S
1]
_ R-12 I 43 | 1105 L%
- £ a
_ NEOW, |
TESW 63'-67" increase in pyrite along joints .
14104 _ b 63.3-74.0": very hard, massive appearance, very difficult to hack
JIN32E,
65— 47SE i
R-13 M 60/5" { 1257 | 2.6
1405 | — u
10— JNs3E, | R-14 [ 704"
_ BINW .
1400 4 — J;Ngow, | l _ — . - i = = = - . e —— . — e
(C 095w R-15 [ 50/3"
B i @ 78" slight seepage
13951 B B-1 @79' a 4" wide shear/fault, SANDY CLAY/CLAYEY SAND with a
80— : .25" to .5" thick continuos CLAY: dark grey, very moist, very
{j%sw R-16 67/10"| 132.3 1.5 plﬂStlQ mﬂdcrately firm
i 14SW’
0 I:N’24W, . — — .. - PR — —_ = -— '._ - - -— e — .
4INE SLATE: dark grey, moist along fractures, very hard, abundant irregular
B i quartz veining
1390+ : I’
5 r-17 W 706" [ 1233 22
1385 - m
90 i
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE £ CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LINKTS
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-4

Date 3-19-M Shoet 4 of 4
Projact Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hoke Diameter 24" Drive Weight-28=5952 ibs, 28-55=3921 |bs, 55-84=2531 Ibs, 84-114=1407 kBrop 12"
Elevation Top of Hole 1474 Location Refer to Geotechnical Map
8 2 I . &
. e |2 | S |.5l8 | iz DESCRIPTION 8
(=] e = o|® -5 v
S8 <o | B @ 0| & 2% 1 B, -
¥/ 2% 8% = | § |3 |8%igE oY 5
\ = o 2
priat g | # § “E |z §§ | B3 |Logged By ARH/GIM g
- | Sampled By ARH -
a6 N 8 ” .
- R-18 I 95/9"
B Fy: N3W, |
._ 40NE |
_ ", |
I Nisw, 1
1380 26NE
95— R-19 [ 73/4"
1375 — _ H
109 R=Z0 [~ 351" -
] Hl Total depth drilied = 100"
] i Total depth sampled = 100.1'
I | Total depth down-hole logged = 96 ft
] 13701 - a Ground water not encountered
105-- [ Seepage at 23.3 £t, 28 {t, and 78 fit
] ] Boring backfilled with cuttings
1365- - -
110— -
13601 — m
115— -
1355 = _
120 - A
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS
B BULK SAMPLE ' GN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

'LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-5

Date 3-26-01 Sheet 1 of 4
Project Mountaingate, Tract 53072 ) Project No. 03-0381-001
Driling Co. Tri-Valley Drilling TypeofRig _ Bucket-Auger
Hole Diameter 24" Drive Welgh}-28=5952 Ibs, 28-55=3921 lbs, £5-84=2531 lbs, 84-114=1407 |tBrop 12"
Elevation Top of Hole 1478 Location Refer to Geotechnical Map
: $ 2 || g DESCRIPTION §
6. | &= | & 2 Z o8 |8 | &, ] Pt
SR B8 | 52| T @ © | Sue | JE | By
5§88 88| 2 | 8 | |&%|5E|o) s
5 o o | =¥
o g § o Z | 23|52 |toogedBy _ ARH/GIM g
Sampled By ARH Ll
N S
v SANTA MONICA SLATE gsme?
| L] E and WE YLLITE: generally medium to dark
grey with orange-brown weathered zones, slightly moist to wet
- L along fractures, hard to very hard, varies from massive to fissile with
moderate luster/ sheen along pri foliation, abundant steeply
1475 _| L dipping joints and joint sets, few open fractures :
_| B L
5 NIW,
| 3NE Jpy | 2 |29 ss
: J: N26E,
_| SONW ||
@ 7' increased moishire; prominent joint faces exposed from 5.7 to
1479 - - | 8.0, and 6.8't0 8,3
J: NBOE,
_| TONW
@9' slight scepage
10— rR2 W 166" | 1108| 57
_ Fg | rootlets oberved down 1o 11
| N1SW, | U
29NE . @12 becomes harder, intact, poor parting, weak foliation, jointed,
14651 . L] hacks into rhombehedrat shapes
13' -16' minor caving and widening of hole; abundant clay lined joints
s ey
] 1 N7TW, R-3 307117 14371 2.0
855W
B FNQSS“I i — o —_- —  — e e e e e e e e e — — =
1460 = 19NE B increasingly fissile and fractured
] Fy B-1 L .
N6OW, i
20— 5NE
R-4 ! 39/11%| 1187} 1.3
{ 1455+ — m
B JoN79W, | B-3 P two subparalle] joints extend from 24.0' and 27.7' up hole, intersect,
25 - TOSW and exil at approximately 17' on the northeast side of boring; J1:
- open to 25" @ 24.0"; J;: open .75" al 27.7'; joints narrow with less
] R-5 12 121.8| 3.9 depth,
1 ancr I, are lined with CLAY: medium grey, very moist, very plastic,
_ T, N49W, 4 soft
71SW | B3 [
1450+ — | J2 truncaies al 27.7 against lusterous PHYLLITE with well defined
foliation and parting
30 * . —
SAMPLE TYPES: TYPE OF TESTS:
5 SPLITSPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS == &
R RING SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS E o
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX \—-.._'-.
T TUBE SAMPLE GR CORROSION RV R-VALUE e

- LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-5

Date 3-26-01 Sheet 2 of 4

Provject Mountaingate, Tract 53072 Project No. 03-0381-001
Drifling Co. Tri-Valley Crilling Type of Rig Bucket-Auger
Holt Diameter 24" Drive Weighl-28=5952 Ibs, 28-55=3921 Ibs, 55-84=2531 Ibs, 84-114=1407 IlB®rop 12"
Elevation Top of Hole 1478 Location Refer to Geotechnical Map
<] ) & | g 2
E | _ | e 8 2 | .55 |25 8a DESCRIPTION 8
— =] -
%% 88| 2| S 2 | 3% | 85| 85150 -
2P ad| 85| £ g | e | Q2| dE | =u o
& o Z 3 oo Z |28 |32 |Logged By ARH/GIM g
Sampled By ARH -
ETT N 8 .
e R-6 M 314" | 110.0] 29
1445 _ || ) — e T T T T — o = - T
(@ 33" formation is harder, more coherenet than above
35— - . .
I:N65E, | rR-7 M 25/6" | 121.1] 2.8 @ 35 slight seepage
_ 77SE : | '
. i @570l slight seepage dllaroundbole
1449 - H
40— . . n
N2ow, | R-8 M 32/5 (1235 27
. 42NE |
1435- — E, —
i N34W, |
32NE
45~
] R-9 I 40 |133.9| 42
] y " @d7" grades to more massive PHYLLITE with poor parting/foliation; 7
v very difficult to hack out planes, very hard p_ _p _ gi o
1430 - S
07 J:NB6E, |R-10 u 35/5" | 115.6 | 6.9
_ SINW .
: |
!
1425 - - -
55 R-11 M 355" | 1238] 49
1420+ H
60~ : ]
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR . SA SIEVE ANALYSIS =&
R RING SAMPLE G CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS E ==
B BULK SAMPLE CN GONSOLIDATION Ef  EXPANSION INDEX \:-_:
Y TUBE SAMPLE CR CORROSION RV R-VALUE . —

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-5

Date 3-26-M1 Sheet 3 of 4
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger

Holle Diameter 24" Drive Weigh}-28=5952 |bs, 28-55=3921 Ibs, 55-84=2531 lbs, 84-114=1407 ItRrop 12"
Elevation Top of Hole 1478'  Location Refer to Geotechnical Map
S |l | £ g z | .31% |25 %5 DESCRIPTION @
=% | B3| S| B @ o 55| 8E| 2o =
5P| 99| 8% | £ s (B |05 82 0 5
T |9 | o % s mo z |=3 33 |Logged By ARH/GIM . §
-~ Sampled By ARH b~
N S - —
60
R-12 I 43/11"} 123.9| 7.0
1415 - H
7] I | (@ 64' becomes mare fractured with some scattered quariz veins
65— _ observed, very hard, platey and fissile
) r-13 B 326" | 1251 85
1410+ - H
70— " PHYLLITE: medium orange-brown, wet along closed joints, very
R-14 ™ 46/3" | 1096} 104 hard, abundant calcium carbonate
5_ e —{ e e— - —_ e e
140 {@73" sharp irregular contact
| o orange-brown zone
3 L2, | ReLs B s | 11181 35
] ] | @ 76 sharp color change to medium brown; similar to above
1400 . j ]
80 R-16 % 58/6" 1 11071 9.8 ]
7 |
| | |
1395 - i
. 1 |
§5— @ 85"a 1.0' thick zone SLATE: orange-brown, very hard, blocky |
w17 N swen | 1276| 40 fracture, very jointed, fracturcd, foliation poorty defined
- [ i@ 87 moderate to rapid seepage
1396 —
- B2 I !
t u
90 SN S IS S | 3 ——
SAMPLE TYPES: TYPE OF TESTS:

DS DIRECT SHEAR

MD  MAXIMUM DENSITY
CN CONSOLIDATION El EXPANSION INDEX
CR CORROSION RV R-VALUE

SA  SIEVE ANALYSIS
AL ATTERBERG LIMITS

$ SPLIT SPOON G GRAB SAMPLE
R RING SAMPLE C CORE SAMPLE
8 BULK SAMPLE O
T TUBE SAMPLE

11
=
- =
I

N AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-5

Date 3-26-01 Sheet 4 of 4
Project _ Mountaingate, Tract 53072 Project No.. 03-0381-001
Drilling Co. Tri-Valley Drilling _ Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight-28=5952 Ibs, 28-55=3921 Ibs, 55-84=2531 Ibs, 84-114=1407 Irop 12"
Elevation Top of Hole 1478’ Location o Refer to Geotechnical Map
) Fy 2| g 2
el e ls | 2| %|etda DESCRIPTION 2
Tg| 25| €| T @ o S| 2|25 =
g ﬂ-g 0.5 3 - g;_ ] e | O -
- | A | B2 g' 2o |0 2= =0 °
T o = s S g‘ =3 |52 Logged By ARH/GIM B §
s Sampled By ARH b
- R-13 W 63/6" | 119.5] 123
] | __grgunﬁ w?terrstzfﬁdiﬁé water @ 91.3' due to seepage accumulation -
1385+ ~ =
95 R-19 B 73047
1380+ — H
100———1"~ R=20 W 734"
7] Il Total depth drilied = 100 ft
B ] Total depth sampled = 100 ft 4 inches
13757 B ] Total depth down-hofe logged = 91 ft 4 inches
] i Ground water not encountered
105— ] Seepage at 9 ft, 38 ft, and %0 ft
B il Boring backfilled with cuttings
1370+ - H
110 -
1365 — r~
185—| H
1360 — I
120.__-\_._..__.,_‘ e e
SAMPLE TYPES: TYPE OF TESTS:
§ S$PLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS =&
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS E-..."-:.‘ —
B BULK SAMPLE GN CONSOLIDATION El EXPANSION INDEX e
T TUBE SAMPLE CR CORROSION RV R-VALUE ~

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-6

Date 3-27-01 Sheet 1 of 2
Project : Mountaingate, Tract 53072 Project No.  03-0381-001
Drilling Co. : Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weighl-28=5952 1bs, 28-55=3921 |bs, 55-84=2531 Ibs, 84-114=1407 itBrop 12"
Elevation Top of Hole 1563 Location Refer to Geotechnical Map
c = 2| g~ %
e e |8 |8 | 518 |4 DESCRIPTION 7
g‘d-,' 5‘;",' Sm = @ o & EE .'..Ud =
8828/ 88| 2 | & 88|28 | oY 5
[ LL = ms oc | =Y
25107 o % E mo | =~ =5 o3 |Logged By ARH/GIM g8
0] (] oW - I
Sampled By ARH =
0 .h : s - —
e TOPSOI/COLLUVIUM: gravelly SILTY CLAY: medium orange
| || rown, slightly moist, plastic, trace pinhole voids, trace sand;
west side of hole only, distinet bottom and lateral contact
7] J: N66W, ] .
1560- ] 90 B-1 Hi MODELQ ATION (Tw): _
: light orange-brown, slightﬁlf' mwist, very firm; c@ 5 joint
_| L with .25" thick calcium carbonate infill, slightly cemented, cohesive
B: N6LW, @2.8": SILTY CLAYSTONE: chocolate-brown, damyp, hard to very
5 118W hard, nonplastic
| R-1 I 4 | 1016 234 e
SILTY SANDSTONE: very fine-grained, light buff brown to cream
— H with light orange-brown stained zones, massively bedded, easily
AB: friable, moderately cobesive
1555 _] N60E, | | @ 7.0 25" thick CLAYSTONE: chocolate brown, damp, nonplastic,
: 168E curviplanar, continuous around hole, non-plastic, hard
- B-2 [ '
10—
] R-2 2 | 10527 100
1550+ - H
15—
R-3 I 2 106.1 | 10.3 15.3"-23.4". iron staining along near-vertical, closed joints
15451 :
20— )
1 R4 I 3 10954 114
1540+ — H
25—
B R-3 I 3 | 11081 131
i i 1.8"-2.5" thick CLAYEY SILFSTONE: medium brown, damp, very
1535+ — {: 36, N — —finm, nenplastic, discontinuous around hole, faint polished surfaces A
INW L ebserved _ T
— 1 (@ 28" grades to SILTY SANDSTONE: light orange-brown, damp,
| hard, easily friable
30 Pa— T FE— . _
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS —_ &
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS E -
B BULK SAMPLE CN  CONSOQLIPATION El  EXPANSION INDEX 1‘--.._','=
T TUBE SAMPLE CR GCORROSION RY R-VALUE k:

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-6

Date 3-27-01 Sheet 2 of 2
Project Mountaingate, Tract 53072 L Project No. 03-0381-001
Drilling Co, ' Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Welght-28=5952 Ibs, 28-55=3921 lbs, 55-84=2531 lbs, 84-114=1407 itBrop 12"
Elevation Top of Hole 1563'  Location Refer to Geotechnical Map
g 2 | g2l g D &
S leol 2 S Z | 8|8 | 2 Ga DESCRIPTION 2
S5l 8 £m | T @ 6 | Bun | 2E | 8¢5 =
5288 88| 2 | 3 |5 |88 88|09 s
® E= m oK | =21
w = o & § 0o E E3 | 82 |Logged By ARH/GIM N §
Sampled By ARH Lo
% N 3 —
] T 29 8 sharp irregular contact
| 145’{;}]3 R4 ! 3/7" 11090 89 "TSTONE: medium brown, damp, very hard, well cemented,
massive :
] J- N53E, ]
1530- ] TANW a
. Frvery difficult drilling wiih crowds, core-bucket, and ;
3 J: N64E, i  carbide-tooth-bucket; approximate drilling rate from 37 to 45' was DS
| ENW R-7 I8 11651 6.6 . 22perhow _ _ _ _ _ |
SANDSTONE: medium to dark orange-brown, slightly moist alonlg
N i joints, very hard, very well cemented and indurated, some steep
J: N3E, d;[:'Fmg open fractures with mineral deposition along cleaved
15251 | T5NW L Surlaces -
B-3 34.6'-44.7 open fracture; vpper limit of fracture a 34.6' truncates
R against overlying SA TONE
] J- NG6E. i southwest wall: exposed fracture is a maximum of 10" wide (@ 36.0";
0 TSNW || fractures observed open to at least 8' laterally along sirike
4 northeast wall: fracture is generally 4" to 6" wide, maximum of 10"
B wide @ 35.5", closed from 40' to total depth
'— fracture exposures narrow with depth.
J: N3E,
n TSNW F
1520 - H
n | k @ 45 fi practical relusal
45— I NSOE
TANW
7 | Total depth driled = 45 It
] [ Total depth sampled = 38 ft
15151 B : 1 Total depth down-hole logged =42 ft
B | Ground water and seepage not enconntered
56— | Boring backfilled with cuttings
1510 — B
55— B
1505 - -
60_.J...,..._ - [ - 1] © e e - o P
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS — &
R RiNG SAMPLE C CORE SAMPLE MD MAXIMUM DENSITY AL AYTERBERG LIMITS s -
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX \*-‘,.-‘-—;E
T TUSBE SAMPLE CR CORROSION RV R-VALUE My, A=

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-7

Date 3-29-01 : Sheet 1 of 4
Project - Mountaingate, Tract 53072 Project No. 03-0381-001
Driking Co. Tri-Valley Drilling Type of Rig __ Bucket-Auger
Hol ¢ Diameter 24" Drive Weighi-28=5952 1bs, 28-55=3921 |bs, 55-84=2531 |bs, 84-114=1407 liarop 12"
Elevation Top of Hole 1512 Location Refer to Geotechnical Map
) 2 2| g 2
8 | =] € 2 z s |8 | £ ba DESCRIPTION 2
=5 T £ L~ o o :;.6 ‘EE _tgo- : -
S2 RS89 | 2 | & |50 |&B|E2|o} =
2 4 o oc | ="
2 s | ¥ § "€z | 23|32 Loggedny ARH/GIM 2
' Sampled By ' ARH -
N S .
0 LANSLIDE 815-1: ' '
| | generally jum and very weathered SLATE and PHYLLITE clasts
within SILT and CLAYEY SILT matrix: medium orange brown and
1510 _| | grey, moist, firm, massive appearance; mosily gravel-sized clasts
5_
R ra | 2 [1182] 122 DS
1505- N || rootlets observed to 6.4'
- B-1 4 @78 SILTY CLAY/CLAYEY SILT: bluc-groy and rusty orange,
H | maoist, slightly firm, 6" thick, slightly plastic, discontinuous
. N _ laminations, appears sheared _ _ __ . |
very weathered SLATE/PHYLLITE: dark brown-grey, moist, slightly
10— d, easily friable, SANDY SILT matrix between gravel to mostfy
R2 I:,usm 241164 | 5.2 boulder-sized clasts, jigsaw texture, appears jumbled
1500 -1 I
15—
] R-3 I 2 1203 121
1495 - M
20— O BITANE r - R
sosw | R4 WI7RYI33E] 76D SAVFAMONICA SLATE Csm:
. B < pencrally grey, weathers medium orange-brown,
J: N27E stightly moist to wet along fractures, hard to very hard, abundant
E490 7 64SE - stecf)(l}z dipping jeints and joint sets, primary foliation moderately to
| T NI16W | well developed, some fissiic zones
TINE
_ F, NJE, [ |
2INW : ol
25— { 61;}%35 @24.6' formation is strongly foliated, and very jointed
] R-5 l 15 | 1320 2.1
. J: N19E,
1485 2 538E |3
N F, N24E, |
30 | -
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS = &
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS E -
B BULK SAMPLE CN CONSOLIDATION El  EXPANSION INDEX \'—-—
T TUBE SAMPLE CR CORROSION RV R-VALUE e —

- LEIGHTON AND ASSOCIATES, INC.
&. |



GEOTECHNICAL BORING LOG LB-7

Date 3-28-01 _ _ Sheet 2 of 4
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valiey Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight-28=5952 |bg, 28-55= 3921 Ibs, 55-84=2531 Ibs, 84-114=1407 |iBrop 12"
Elevation Top of Hole 1512 Location Refer to Geotechnical Map
: 2 ]
sl. e |8 |2 |sl% &6 DESCRIPTION ;
=8| 58| €So| T o o | g5 38 | Bg -
S| 88 89 2 | = |- |88 %2 (%Y 5
o o = om oc | =%
g |- 16 % § e g' E3 | §2 |Logged By ARH/GIM §
g Sampled By ARH -~
i 3N T ps | 20 [ 1332] 34
1486, N I: N23E, | @32' sharp irregular contact T T
_| 655E | as blocky fracture, foliation weakly definzed, very jointed
and wealhered with silt and clay infifl
35— ' _
] R-7 ‘ 26 | 1261 44
uis{ - 1 | H
NIGW 87SW T @37.1' formation ismore intact, _ _ _ _ _ _ ___ _/
- L] abundant steeply-dipping jeints; mostly massive PHYLLITE
49— r-8 W a2671119.1] 38
4701 - F,: N52E, i
- L4NW |
45— :
| R-Y l 34 (1282 27
1465 _ I: NIZW, L
6TNE @47 color change 1o orange brown
] F,: N35E, i
_ 265E u
50— .
J: NOW, R-10 # 34/6"| 1152 | 3.7
_ 69NE L e _
@'1 I wlor change to grey
14601 : B
_ B-2
55— )
g'iﬁ{g(}E’ R-11 J 40/10"| 1262 22
14551
} J:N11W, |
_ 7ZNE
1 N24W,
60 b b — o - ——
SAMPLE TYPES: TYPE OF TESTS:
8 SPLIT SPOON G GRAB SAMPLE .DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE € CORE SAMPLE MO MAXIMUM DENSITY AL ATTERBERG LIMITS
B  BULK SAMPLE CN CONSOLIDATION El  EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RY R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-7

Datte 3-29-01 Sheet 3 of 4
Praeject Mountaingate, Tract 53072 . Project No. 03-0381-001
Drillling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hofle Diameter 24" Drive Weight-28=5952 lbs, 28-55=3921 ibs, _55-34=2531 Ibs, 84-114=1407 liBrop 12"
Elevation Top of Hole 1512 Location Refer to Geotechnical Map
S 2 | o2 g : g
6 | o | & 8 z =% | 2. 80 DESCRIPTION 2
<g| §8| S2 | I o | £8 | 85| 3E | 35 2
S 0.3 [= 32 = - DO ha | O™ e
se| fu | B4 E | E |@p |97 SE| =2 9
i o 2 s & E =3 | §2 |Logged By ARH/GIM &
Sampled By ARH Ll
N S|
76NE | R-12 W 70737
1 1. N16W, i
14501 $INE - :
@62' abundant calcium carbonate lined joints; formation very fractured
_ F,: NG63E, L .
16NW
_ F: N25E, |
728E
65~ R-13 @ 71/3" | 122.6 | 49 (@65 increasing moisture content along fractures
1]
J _ 5 ||
1445 (@67 seepage
_ F, N44E, n
17NW
H—
F,: R-14 I 46/9" | 1245 | 4.7
- NTS%E,Z‘%NW 3
1440 Go 2o A T T
. very fissile zone; very platey fraclured, slight seepage, minor caving on
N é.llg%ﬂi, northwest side of hole
[ R-15 M 711"
) F,; NG4E, [ |
1435 . 22NW | | @ 76.5' 1/8" thick grey CLAY, very moist, plastic, slightly firm,
CLAY: discontinous around hole
_] N38E, | . stightly weathered PHYLLITE: orange-brown with grey zones, moist to
18NW wet along joints, mostly massive with poor parting along foliation,
_ J: NB7E, | | with some fissile and fractured zones
SoNIAW
80— 90 |r16 W 656 [1331] 62
b - 1J: Naaw, i
¥ o 2INE | | L WLl _
standing water @ 83' due to seepage accumulation
- .
) rR-17 B 376" i 8.1 | 126
1425
SAMPLE TYPES: I TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE D5 DIRECT SHEAR S8 SIEVE AMALYSIS - &
R RING SAMPLE € CORE SAMPLE MD MAXIMUM DENSITY AL ATTERBERG LIMITS E o
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX e
T TUBE SAMPLE CR CORROSION RV R-VALUE &=

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-7

Date 3-28-01 Sheet 4 of 4

Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drillling Co. - Tri-Valley Drilling Type of Rig Bucket-Auger
Hol e Diameter 24" Drive WelgHt-28=5952 Ibs, 28-55=3921 |bs, 55-84=2531 |bs, 84-114=1407 lBrop 12"

Elevation Top of Hole

1512 Location

Refer to Geotechnical Map

. el .
sl _le g |21 xlg &z DESCRIPTION g
z§ el Lo h -] © 5]0- gu- J= | = 3 . [
Sel o BS | 2 = L | R4 28 | On ‘s
= o o | ="
219 o g § oG z | 23|33 |Loggedy ARH/GIM 3
" é ' Sampled By ARH L
0 j r-18 W ao6" [117.1] 77
1420+ - .
.
05|
{ R-19 % 568" | 117.4| 8.8
1415 :E u
100 R=20 4 6373 ——— -
B Total depth drilled = 100 ft
S B Total depth sampled = 100 £t 3 inches
] B Total depth down-hele logged = 76 ft
’ i Ground water not encountered
15— | Seepage encountered at 67 ft and 72 ft
] | Boring backfilled with cutfings
1405+ — —
110— =
1400+ — |
115— M
1395 j -
]20 “ o ———— e reana S
SAMPLE TYPES: TYPE OF TESTS:

S SPLIT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

G GRAB SAMPLE

C CORE SAMPLE

DS DIRECT SHEAR

MD  MAXIMUM DENSITY
CN CONSOLIDATION
CR CORROSION

SA SIEVE ANALYSIS
Al. ATTEREBERG LIMITS
El EXPANSION INDEX
RY R-VALUE

LEIGHTON AND ASSOCIATES, INC.



GEOTECHNICAL BORING LOG LB-8

Date _ _ 4-4-1 Sheet 1 of 4
Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drifling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hol e Diameter 24" Drive Weighi-28=5952 Ibs, 28-55=3921 Ibs, 55-84=2531 Ibs, 84-114=1407 ItBrop 12"
Elevation Top of Hole 1580 Location Refer to Geotechnical Map
5 3‘ =2 =~ 8
& | =1 2 2 Z | o8 |3 | & b0 DESCRIPTION 3
. w.
5158|688 3 | 2 |&0|a%|dE|oY 5
Lligh| e | g nE og | =9
2= 0Tl g | E § “E |2 | 23|33 |LoggedBy __ ARH/GIM N 2
' : Sampled By - ARH Ll
N S| - B
15801 0 TOPSON/COLLUVIUM/very weathered MODELO ]
| L FORT (Tim); LAY medium brown, moist, firm,
sTightly plastic, some zones with remnant bedding observed scatterd
_ L roptlets, bottom contact gradational
15754 5— _ T | MODELO FORMATION (Tm): generally interbedded SILTY
\ SANDS accasional SILTSTONE and CLAYSTONE
| R-1 Ppush/12) 742 | 515 interbeds
CLAYEY SILTSTONE/SILTY CLAYSTONE: medjum MD, DS
_ B-1 | orange-brown, damp to slightly moist, very firm; finely bedded to
Ll massive with some hard cemented zones, bottom contact sharp and
_ planat 1o curvipianar
15701 10— .
i} exasw. | o || push | 915 | 303
i - N64E | SILTY SANDSTONE: very fine-grained, light buff brown to cream
- ?291:1156 ’ = with light orange-brown Stamu??unc% damp, hard, massively
bedded, easily friable, but cohesive, trace granular sand
— . ul 13.7-15.0" lense of calcim carhonate cemented STLTSTONE/
B: N66W, . micrite, massive, very hard, discontinuous around hole
15651 15~ 12 NE
n R-3 6 076 7.0
— B-2 |
1560 20— ) 1
| INME, | o ] 6 002 79
1555 25— , | _ Lan - . .
) ;]S z E{’?’E, R-5 i 6 10071 79 25'-28" iron staining along near-vertical, closed joints ’
- i !
1550 30 reteh ' ]
SAMPLE TYPES: TYPE GF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS E &
R RING SAMPLE C CORE SAMPLE MED  MAXIMUM DENSITY Al ATTERBERG LINITS ::; P
B8 BULK SAMPLE CH  CONSOLIDATION E[ EXPANSION INDEX \__:'-—.
T TUBE SAMPLE CR CORROSION RY R-VALUE ———

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-8

Dats 4-4-01 Sheet 2 of 4

Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Driling Type of Rig Bucket-Auger
Hol e Diameter 24" Drive Welgr&-28—5952 lbs, 28-55=3921. Ibs, 55-84=2531 Ibs, 84-114=1407 ItRrop 12"

Elovation TopofHole  1580'  Location Refer to Geotechnical Map
) 2 R g | 2
g o 2 zZ | ,31% |2 %5 DESCRIPTION 8
g | 3| Eo | B © & | Gu | BE | S ' =
§3| 88|89 | 2 | 3 88|53 |03 5
£ s oc | =¥
2TeT e g § @ B |28 | 33 |Logged By ARH/GIM g
o
" g Sampled By ARH k-
15504 30
' g R-6 I 44 | 119.6] 7.2
— - 32.7'-34.0: won staining along near-veriical, closed joints
1545 35—
. R-7 l a2 | 1218| 7.1 DS
AB: | SILTY CLAYSTONE: dark brown, damp, very firm, moderately
— NGO}?V, H - lastic, finefy bedded, apﬁroxmately 2.5" thick underlain by a
BSW . 1"-thick ash (7) bed: CLAY: white, damp, slightly plastic, soft,
1540 40— ; appears similar to caliche
ébﬁgw’ R-8 4 w121 131 138.3 d4l 8" caving along fracture; 1.5' maximum width along southeast
| : __ side of boring —
J: NI5W, SILTY SANDSTONE: fine- to medium-grained, medium
— T8NE H orange-brown, damp to slightly moist, very hard, well to very well
cemented and indurated, lime aﬂ;sﬂt cemeted, some open and silt
— H mfilled fraciures with mmer ation along open faces; open
from1/4" to 8"
15354 45— R0 H
1530 50— R-10 [
15251 35— R-11 1 (@ 55' abundant open and silt infilled fractures, open ugp to §"
T N42E,
- §2SE B
J: NAIE,
- T9SE M
15204 60- -
SAMPLE TYPES: TYPE OF TESTS:

S SPLIT SPOON

R RING SAMPLE
& BULK SAMPLE
T TUBE SAMPLE

7 GRAS SAMPLE
€ CORE S5AMPLE

SA SIEVE ANALYSIS
MD  MAXIMUM DENSITY Al ATTERBERG LIMITS
CN CONSOLIDATION El EXPANSION INDEX
CR CORROSION RV R-VALUE

DS DIRECT SHEAR

11k
==

:

/

':’:'=

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-8

Date 4-4-01 Sheet 3 of 4

Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drikling Co, Tri-Valley Drifling Type of Rig Bucket-Auger
Hol¢ Diameter 24" Drive Weight-28=5952 Ibs, 28-55=3921 Ibs, 55-84=2531 Ibs, 84-114=1407 irop 12"

Elevation Top of Hole 1580 Location Refer to Geotechnical Map
d 3‘ ’ & e %
S L 2 Z 518 | £, 6 DESCRIPTION 2
2| 5% | Eoi T @ o | & 2 | 8¢5 -
B3| 26| 20| 3 2 8% | 55 | o9 b
k- L ™ - o= ot | =X
i a G = § oo E‘ 12382 Logged By ARH/GIM §
M ' Sampled By ARH -
1520 0 e o S B e e — -
] B-3 : @b air entering hole from .5" wide open fracture
a 1. NI4E, i
- BINW L
15157 65— FN30E, | R-13 ]
- SONW
B ] nnconformity; sharp irregular erosional contact
— I SANTA MONICA SEATE (Jsmj):
generally PHYLLITE and weathered PHYLLITE: dark grey and
15104 70— ) L orange-brown, slightly moist, hard to very hard, moderately well
1:N79E, | R-14 indurated, moderatety fisslic with good parting along primary
; BINW L foliation, weakly foliated to massive in zones, abundant closed
Fy NI13E, steeply-dipping joints
1
i dsw
1505{ 75— | SLATE/PHYLLITE: dark grey, dry, very hard, jointed, moderate sheen
I N6TW R-15 I FiOT 1395 | 25 along foliation
i 67SW I
1506+ 80—
EN9GE, | R-16 W 838" | 119.7| 5.0
_ 718 e T e
I platey, fissile zone
- N23W, 53NE =
a F,: N3LE, B
_ 253 i
E/J NOW, e el Ll -
14951 85— A40NE . | poi7 W o6si6m | 12041 53 SLATE/PHYLLITE: dark grey and brown stained, slightly moist, very
i hard, abundani steeply dipping jeints and joint sets, calcium
N F: N29W, carbonate lined fractures, massive appearance
- 248W
- I N76W, |
TIBW
| B |3 Ne6w, ]
1499 90 e
SAMPLE TYPES: TYPE OF TESTS:

5 SPLIT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

G GRAB SAMPLE
C CORE SAMFPLE

DS [MRECT SHEAR

MD MAXIiMUM DENSITY
CN CONSOLIDATION El
CR. CORROSION

SA SIEVE ANALYSIS
AL ATTERBERG LIMITS
EXPANSION INDEX
RV R-VALUE

1Tk
7

V.

i

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-8

Dats 4-4-01 Sheet 4 of 4

Project Mountaingate, Tract 53072 Project No. 03-0381-001
Drilling Co. Tri-Valley Drilling ' Type of Rig Bucket-Auger
Hole¢ Diameter 24" Drive Weigh-28=5852 Ibs, 28-55=3821 |bs, 55-84=2531 |bs, 84-114=1407 IBrop 12"
Elovation Top of Hole 1680 Location Refer to Geotechnical Map
: . |
=
s l_le | 8 |2 5% | iz DESCRIPTION g
s Eg  Eo | T© o S | & | B | B¢ e
e8| 28| So 2 = 20 | Ba& | O .-
0 o x ] e g =S| 82 Logged By ARH/GIM §
Sampled By ARH =
3 N L]
14901 9 58SW R-18 ® g0/4" i@ 89.5": 4"-thick zone of dark green-prey CLAY with angular
o . PHYLLITE clasts, polished surfaces observed, clay bed is irregular
and discontinuous around hole, down-dip lingation on polishe
| surfaces )
J: N65E,
| 32NW L]
1 Ee
14851 957 r-19 W 586" | 116.4] 3.4
14301 100 R M S03™ [ 102y " 34 |~ - -
n i Total depth drifled = 100 ft
] Total depth sampled = 100 fi 3 inches
B B Total depth down-hole logged =95 ft
“l [ Ground water 2nd scepage not encountered
14751185 i Boring backfilled with cuttings
1470 110— H
1465{115— =
]460 123 . PR E - e e
SAMPLE TYPES: ' TYPE OF TESTS: :
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS == &
R RING SAMPLE C CORE SAMPLE MD  MAXIMUM DENSITY AL ATTERBERG LIMITS E it
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX \*\_—-—-‘E
T TUBE SAMPLE CR CORROSION RV R-VALUE  — o

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-9

Date 7-1-02 Sheet 1 of 2
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=50852, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) |bs Drop 12"
Elevation Top of Hole 1425' Location See Geotechnical Map
- . o . m
5 e |8 | £ 158 &g DESCRIPTION %
g S8 | Ew | ®© o 6 | Sw | 2 | B b
HEIE A R R AP 5
(] ) oc | =Y
2T 6 | E ,:E‘,' os Z 28|32 |Logged By JBW/IGS g
o Sampled By JBW L
14251 ¢ | LANDSLIDE DEBRIS [%IS-Z]:
_ L] s :, brown to yellowish brown, slightly moist, soft to
moderately hard, massive, fraciured.
14204 55— M
7 7B |
- 33E,30NW - (@ 8.3 sharp contact undulatory around the boring;
- 8.5 C: L] SANDSTONE, li%ht ellow-brown, moist, soft, slightly friable, |
i 10E,35NW massive, slightly fractured, manganese oxide staining and roots
14151 10— R-1 3 atong fractures.
] 51
] 913' 3. i
- 70W,75NE L]
@ 14' - 18' COLLUYIAL ZONE, sandstone derived, cobbles and
14184 15— L boulders in a silty sand matrix; boulders are up to 3' in diameter,
* angular,
7] B /@ 18" sharp contact, continuous around the boring,
N %18‘: S: ) SLATE, dark brown to gray, slightly moist, highly fractured,
-4 40E, 25N _ weathered, iron oxide and white clayey secondary mineral (sericite)
along frachires,
14054 20— R-2 7
] B2 !
14004 25 G-I {@)'26" Basal Rupture Surface; 1/2" thick layer of clay with rock
) 25.1" §: fragments, moist, fim to stiff
NSE 30MNW o
252" § | BEDROCK:SANTA MONICA SLATE (JSM): '
_ 5 35W P : medmm gray, shgntly moist, moderate actured, hard,
26 : massive to slightly foliated; fractures arc lined with iron oxide
_| RS | staining and secondary mineral sericite.
NI13E25NW i
T @29 : J
1395° 30 -— - SEE—
SAMFLE TYPES: TYPE OF TESTS:
5 SPLIT SPCON G GRAB SAMPLE D5 DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MO MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR  CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-9

Date 7-1-02 Sheet 2 of 2
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Prilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (('-28'=5952, 28'-55'=30821, £5'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1425’ Location See Geotechnical Map
] 2 € | = &
5§ |l | e 2 2 s |3 2|8 DESCRIPTION E
S| €8 | S| T o o | 55 88 S0
goi go | §S 1 2 s | 8L | 88| Be O S
= |9 16 | & E @8 |2 §§ B3 Logged By JBW/JGS 8
d @ o Sampled By JBW =
13951 30 . : .
N40E,525H I SLATE: med , slightl 1, moderately fractured, hard,
| ’ R-3 I‘6 for 4 massi\rrréem“‘slﬁ‘gﬁl?fglggt : glncgtire[;lgr;li?nz wiz:fl ir:n oxide
staining and secondary mineral sericite.
N 32" F,: i
B 5IE,36NW
13904 35— 35% J- B
N 35E,855H L
36" Fy:
S0E40Nw |

] —] 39.5" X 39.5" Fault 1/8" to }/4" thick; below fault the slate is slightly less
13851 40 l-@ "3‘ ;3 for 9 e fractured and massive. gh

: R
a N5SE38s0 B-

43" I
_ 79E 50SE |
13801 45— |
] 47.5" |
| g‘f‘(}ggftomw
1375{ 50-— N25E,75SR

R-§ IZS for 97

1 gg_.. - ‘Total Depth drilled = 54',

13701 55 Sampled to 50°.

Boring downhole loggzed to 53'.
Groundwater not encountered.
Boring backfilled with enttings.

1365- 60 e il . .
SAMFLE TYPES: TYPE OF TESTS:

5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS

R RING SAMPLE SH SHELBY TUBE MDD MAXIMUM DENSITY Clt TRIAXIAL SHEAR

B BULK SAMPLE CH  CONSOLIDATION El  EXPANSION INDEX

T TUBE SAMPLE CR  CORRQSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-10

Date 7-2-02 Sheet 1 of 2
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drifling Co. . Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0-28'=53952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1485’ Location : See Geotechnical Map
g £ 2| g 2
g e |8 |2 |.slf &8z DESCRIPTION 3
g | Sy | E 2 o @ 0 | 5| BE | 8o =
9 | 2 o 2 =) ad| 28| 9 o
gu | Qw8 | E £ | @y 9ot | 32 g
i c < 3 o QE‘ = 8 83 Logged By JBW/IGS s
g Sampled By JBW L
14851 @ LANDSLIDE DEBRIS (Qls-3):
- - - : light brown to medium brown, dry,
loose.
14804 5 o
i ] SLATE, grayish brown to medium gray, dry io slightly moist, soft t0
_ = medium Kmd, highly fractured (opea fractures up to 1"), fractures
have iron oxide staining along surfaces, roots and rootlets were
14751 10— ' observed along fractures.
I @1y bon'ng O]l:uens up to appreximatety 4' in diameter due to highly
_ R-1 3 fractured {slate crumbles upon light touch with hammer),
N Q 13' I ) {@13' prominent fracture set.
" F0W 75NE L
14704 15— M
- L {@ 21' shear zone: 1" thick, slate: dark gray, slightly moist, highly
fractured, highly ground up; shear plane at%ase = 1/8" thick clay.
14651 20 — @22' Basal Rupture Surface, 1/8" thick clay, moist, firm to stiff; the
slate in the lower 12-inches of the slide debris (above the rupture
_ ! R-2 4 surface) is dark gray, slightly moist, highly fractured, and highly
broken up.
B 22 i BEDROCK:SANTA MONICA SLATE (JSM):
| RS: L] . medium gray, slightly moist, hard, massive, moderately
N2OW,305W fractured.
. | L] (@ 26' shear zone, highly fractured and broken up slate, medium gray,
14601 25 a2y F slightly moist. P £
_ 356 32NY H
a@26' s {@ 28' shear zone, 3" to 6" thick of broken up state, fractured, with
_| 60E,405H | white clayey secondaty mineral {sericite) along fractures, sheared
@28 S: zoae is irreguiar around boring,
| 20F, 1 SNW
@ 29.5" fracture filled with white clayey alteration mineral (sericite)
- @29.53' 1 L and soil. _
W, 708 .
1455- 30 R i
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE 5H SHELBY TUBE MDD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN GONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR_CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-10

Date 7-2-02 Sheet 2 of 2
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1485 Location : See Geotechnical Map .
o} = 2| G- 8
& lc | 8 8 z 5% |B:l 84 DESCRIPTION a
g1 S8 S - © e | Ew | BE | 853 _ ~-
Tg | &g [= . = = o0 | B | O e
g | fu | 85| § E (w5 |9%| 8 |5¥ ®
T o b= 3 > E 28 | §2 |Logged By JBW/IGS g
B
o Sampled By JBW L
1455 3¢ : - - -
SLATE, medium gray, stightly moist, hard, massive, moderatel
] R-3 18 fractured. Y
] ] 34.5F || @ 34.5' SLATE, medium gray, slightly moist, moderately hard,
14507 35 35w,30sW moderately to highly fractured, with white clayey alteration mineral
" L] (sericite) and iron oxide staining along fractures.
14451 40— R-4 24
_ L] Total depth drilled = 40'.
Sampled to 40"
| L Boring downhole logged to 40',
Groundwater not encountered.
_ | Boring backfilled with cuttings,
14401 45— -
14351 50— M
143G 55— M
1425) 68— — i
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA  SIEVE ANALYSIS
R RING SAMPLE 5H SHELBY TUBE MO MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMFLE CR CORROSION RY R-VALUE

LEIGHTON AND ASSOCIATES, INC.

.




oo GEOTECHNICAL BORING LOG LB-11

Date 7-7-02 Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Dritling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) ibs Drop 12"
Elevation Top of Hole 1490 Location See Geotechnical Map
E - |e ¢ = % |25 % DESCRIPTION s
T 8| E 1 T @ o | g5 | EE | 2 =
G2 88| ag | B 2 20 | Bg | O2 5
go|dh| &) E | B oy | Q% 52| ¢
] O] b, S o g = 8 83 Logged By __JBWHUGS e
Sampled By JBW L
Iy 5 : e
14301 @ LAEDSL]‘DE DEBRIS (%ls-s}: )
_J | , medium gray, slig tly moist to dry, highly fractured, open
frachures to 1/8", some fractures closed with white clay mineral
. [ {sericite), iron oxide staining and roots to 2", moderately weathered.
— i -
14851 5 B g
14801 10— 10 1 @10' prominent joint set.
_| -5,60F R-1 3 .
@ll'F,: - @11' open fractures 1/8" to 1/4", lined with white clay mineral
_ 25E 40NW L (sericite) and iron oxide.
14751 15— 15' Fy; B
- 27E,35 A
- I@rl6.5‘ S: | @16.5 shear along foliation; broken up SLATE, roots to 3" thick, same
45E, 3TNW material above and below shear, :
. 17" X - 17" raveling romne.
3108E5,?gSE L8' shear 1™ to 2" thick, truncates fault at 17", roots along shear .
- alg.5s: b
95 SE,105E
1470 20-— '
s @l R-2 I 2
- N30E,755R ]
N Ll @18 - 46" heavy caving and metal casing was installed for downhole
] L] logging.
14651 28— u
1460_ 30_—_J_ [Rp—— R N . PER——
SAMPLE TYPES: TYPE OF TESTS:
5 SPLITSPOON G GRAB SAMFPLE DS DIRECT SHEAR SA  SIEVE AMALYSIS
R RING SAMPLE SH SHELBY TUBE MO MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMFLE CN CONSQLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR COQRROSION RY R-VALUE

LEIGHTON AND ASSOCIATES, INC.




SRR GEOTECHNICAL BORING LOG LB-11

Date 7-7-02 Sheet 2 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Driflling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3021, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1490 Location See Geotechnical Map
I
o 3‘ -2 g = 8
S L 3 Z | ,51% |8 8a DESCRIPTION 3
=% E2 | Eo g [ go tu. | IE Ed -
8o 28 59| 2 2 | oL |88 | &g Oy ~ 5
£ el oc | =Y
25107 o B § Qo Z | 23|32 |Logged By JBW/JGS 2
Sampled By JBW -
s —
14601 30 @18’ - 46' heavy caving and metal casing was instatled for downhole
- R-3 11 logging.
1455{ 35— -
14501 40—
- R-4 l 6
_ H
14451 45— M
- B @46’ GRAVELLY SILTY CLAY, medium gray, slightly moist, highly
- || fractured, weathered, abundant white clay mineral (sericile} and iron
oxide staming.
14404 58—
_ R-5 I 6
. u
B ] |
14354 55— | @55' shear, 3" thick, SANDY CLAYEY SILT, light to medium olive
_ w55 5" §: L] ray, moist, sofi 1o stiff; SLATE below is slightly more intact; basal
N4GW, 20N ayer is 1/4" thick medivm gray to olive gray CLAY with an
- [ : undudatory contact.
{
B @39 by ] @59 slight foliation with while ¢lay mineral (sericite);, moisture
_| NSZW,%SS W | increases with depth,
1430.J 60 [ . —— e e e e —
SAMPLE TYPES: ’ TYPE OF TESTS:
§ SPLITSPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CiJ TRIAXIAL SHEAR
B BULK 3AMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR  CORROSION RY R-VALUE

LEIGHTON AND ASSOCIATES, INC.




S GEOTECHNICAL BORING LOG LB-11

Dato 7-7-02 Sheet 3 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3821, 55'-84'=2531, 84'-114'=1407) ibs Drop 12"
Elevation Top of Hole 1490’ Location See Geotechnical Map_
[ 2 2| g %
s|_ o |s |2 5|8 | DESCRIPTION 2
$8|S5 59| T | o |8 |85 25| 5S 5
gl & | B3| £ 2 20882 Za 5
] o - - 2 g =8 | &3 |Logged By JBW/IGS §
h Sampled By JBW _ -
1430+ @60' SLATE, medium gray, slightly moist to moist, fractured, slightly
— R-6 9 for 5 more competent than above.
1 s | 6L ¢ 0 S SLATE e i
J ] , | sericite); with a 1/4" thick basal laver o clay, soft moist, s
1425 65 N15E 28NW contact, gray ey o
_ NI5E,33NW | |
@h7 58 {@67.8' Basal Rupture Surface: 2" to 3" thick, GRAVELLY SANDY
- JOW,105W L SILT with mmor CLAY, medium gray, seepage, white clay mineral
N30OW BS5W (sericite) and altered quartzite; with a clay base; slightly undulatory.
n '""@’6?.3' B BEDROCK:SANTA MONICA SLATE ngm]:
BS: , medium gray, lightly ioliated, iron exide staining, white
] NIW 285w B c;ay I":Il]l'l'll:l'al (sericite), slightly to moderately fractured, frachmes are
' q. closed.
14204 70— ",'631235,33NW @69.5' shear, 1" to 2" thick, highly pulverized SLATE, seepage stops
| R-7 Ofor 50 at 69.5",
B @2t s ] @72 shearing along foliation, 8" to 12" thick, SLATE is moderately
- 20E, 45NW u fractured, sheared, not as pulverized as zones ahove, quartzite, white
N-§.47TW clay mineral (sericite} and iron oxide along shear, no water, minor
— N25E,48NW | | clay along shear.
_ — @743 | | 74.5' SLATE, medium gray, moderately fractured, hard, massive;
14151 75 TOW T0SW e with localized iron oxide zones. y
N @77 Fy: i
] N20E,INW |
1410{ 80— v seshR-8 LS for2!
_ N70W,355W
NAOW 30SW
1405 85— Il Total depth drilled = 84",
— L Sampled to 81.5",
Boring downhole Iugged to 84",
_ u Minor seepage at 67.5".
Groundwater not encountered.
_ L] Boring backfilled with cuttings.
Caving zone between 18' and 46'; casing was installed in
| L] i boring hetween 18" and 46",
1409J 90_1_.._ — e - |
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMFLE bS5 OIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE &H SHELRY TUBE MDD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSHON INDEX
T TJBE 5AMPLE CR CORROSION RY R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-12

Date 7-15-02 ' ' Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 29" Drive Weight (0'-28'=5952, 28'-55'=3021, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1465' Location See Geotechnical Map
: g 2 | o2l g~ 2
S L 8 z 518 | 25| 8q DESCRIPTION 3
— i T~ = -
sEEEIE |1 l8 &l 5
k- i = = o | =%
o ¢ | Z § “E |2 |25 52 |roogeany JBWIIGS 2
s Sampied By JBW L
14651 @ 1 LANDSLIDE DEBRIS (Ols-6):
- i < Al , 10 silty sand matrix, dry to slightly
moist, highly fractured; massive appearance
— H
ldsl}J 5— o
14551 10— @11" sharp contact with the SLATE below; contact consists of a 2
R 3 thick SANDY SILT, dark gray, slightly moxst loose to moderately
_ a __.,m ]
11'C:
- SV, doNgEB-1
@ @12' fauit, cut ofl by comtact at F1'; hanging wall is SLATE and
- 80W,85NE | | . SANDSTONE with roots; footwall is SLATE.
_ | @13.5' SLATE, medium gray, slightly maist, highly fractured.
145047 15— N
] @17 F: | I'" fanit exits boring; fault pange is SILTY CLAY, sofl, dark gray,
_ N6OW, 70NE | @ 1" thick. ety
@17 SLATE, medium pray, moderately to hlﬂfhly fraciured, open
_ L fractures to 1/4", with increased moisture along fractures, roots,
localized clay.
14451 20— @(20, -
_ 45E,68NWR-2 4
| I
14401 25— r !
I |
. G-1 P
1435_ 30_J . L - .
SAMPLE TYPES: TYPE OF TESTS:
8§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR  CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-12

Date 7-15-02 Sheet 2 of 3
Project Mountaingate, Tract 53072 : Projoct No. 03-0381-002
Drilling Co, Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5052, 28'.55'=30821, §5'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1465' Location See Geotechnical Map
. ol o
§ 2 |2 S| 55 | & 43 DESCRIPTION g
58| 88158 2 | 8 |3 |88 B3 |0 s
= b= m oc | =2
2Het & | g § “E |2 |28 |52 |roageany JBW/JGS 2
Sampled By JBW -
S -
14357 30 30'S; @30 localized shearing, SILTY SAND and CLAY, white 1o yellow:
| R0W 25NER-3 g basal layer is 1/4" tol1" thick CLAY, medium gray moist, soft,
irregular around boring.
_ 31.5'F H @31.5" SLATE, olive gray, moist, moderately hard, fractured, massive,
25E,655F slightly more competent than above.
- F: L} @31.5' sedimentary block displaced by faulting, 6" long 3"wide;
N55E,62NE faulting causes pinching out of fight colored material.
- 32'F: | @33" base of sedimentary unit very irregular around boring due to
W,BS? %glt(j’ng, th?ng;lE rrio rately to lt.i hily fr!:mtured, cla lftt;'l 1031112"
] ] 33.5'S: || soft, plastic, moist light to olive gray, clay o on;
1430+ 35 30E,37NW fractures, eut pft by fult v aons
_ 35' I = 33,5 shear, CLAY, olive , Moist 1o wet,
25E.90 35" near vertical jointing, highly plastic clay in joints.
n | 35.8' shear, sill infill, light gray to light brown,
937' Fy: 37 SLATE, medium gray, moist, highly fractured, stightty more
| 30E,335E | blocky, iron oxide staining, CLAY film along fractured surfaces.
8425+ 40—
) _| -R-4 12
] @43.5' I ; @44' Basal Rupture Surface: well developed CLAY, olive gray, moist,
H]'? 55ny G-2 -soft, plastic, 1/4" to 1/2" thick; above slide plane is a zone of highty 7
1420 45— RS B2 -
N3OW 255W BEDROCK:SANTA MONICA SLATE (Jsm): _
. N3ISW,2I8W a , medium gray, slightly mosst, weathered, slightly foliated,
N21TW 2095W white clay mingral (sericite) in fractures.
- 45' Fg: L 45.5' shear, 1/8" thick, dark gray SILT.
-S,32%V 46' SLATE, massive to slightly foliated, blocky, hard to very hard,
= L] slightly fractured, altered quartzite veins to 2" thick, with iron oxide
948' I ’ staining.
__ 15W,70SW i @48 quartzite vein, 3" thick, irregular around hole; fractures are clay
C: filled with iron oxide staining; SLATE is vnoxidized and oxidized
14154 50— N8OE,25NW in fractures.
— R-3 I 27 . .
@51' S @51 shear, 1/32" to 1/8" thick, dark gray sill.
— 33E,35NW L
52.5'C: \ @352.5" quartzite vein 3" thick.
7 20W,38NE X
| B-3
14101 55—/ T = [ " "o . Gk o - L)
@s5' It @55" shear, 1/8"t0 1/4" thick, SILT, matrix, with iron oxide staining,
_ E’] 3E,63NE | ) dark gray, moist.
_ NSOE,30NW |
as7
] bk i @s8 d oxidation in SLATE
@58 Ty @58 increased oxadation in X
} NA0E, SN |
1405 60 : —
SAMFLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE PS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE 5H SHELBY TUBE . MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION Et EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-12

Date 7-15-02 , Sheet 3 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Dritling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1465 Location See Geotechnical Map
. o | o
g e | 8 |8 1xl8 e ia DESCRIPTION g
% | S5 | Ex | B © 6| B | 3E | 83 b
58 28| 89| 2 | § | oL 88| ks g 3
s n oOF | =2
ﬁ; (=] o g § mnﬁ_i g. = 8 uo,a Logged By JBW/IGS §
h SJ Sampled By JBW -
14051 60 60" I ’ @60 shear (5,) coters boring; slate is moderately fractured.
_ S 80E,70SH R-6 24
] N75E,47SH | _ )
962' St {@62' shear exists on the south side of boring.
- 32E,57TNW - . )
S: @63’ SLATE, medium gray, increased moisure, moderately fractured,
_ N45E,58SH L blocky, iron oxide staining along fractures.
1400 65— n
_ 655 | G3 [
; (@66' shear, 1/4" thick, no clay, slickenlines; below shear is SLATE,
- N%5E,35NW - medium gray, slightly to moderately fractured to massive, increased
966' S: foliatien, increased quartzite veins up to 1/4" thick.
- 40E,32NW L
7] 69' Fo: i
1395 70— eow dong
- R-7 I16 for 3
h 723 B @72 SLATE, medium gray, slightly to mederately fractured, no iron
_| 7F0E,75SE | | oxide staining, unweathered.
B-4 X
139 75—
— H
13851 80— R-8 IZB for 2
I gotal Idl(clpth gllri;lcd =83,
BT L ampled to 81.5'.
13801 85 Boring downhole logged to 83'.
— | Groundwater not encountered.
Boring backfilled with cutiings.
N !
1375} 90 | e ]
SAMPLE TYPES: TYPE OF TESTS:
$ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR 5A SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRUUAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-13

Date 7-8-02 Sheet 1 of 2
Project Mountaingate, Tract $3072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3821, §5'-84'=2531, 84'-114'=1407) lbs Drop 12"
Eilevation Top of Hole 1385 Location See Geotechnical Map
o' ) ) . £
3 L g Z | o8 R DESCRIPTION 2
E] S Lo b= O [a] = e | &3 L
§8)82/88 | = | & 2|3 |8 |oy s
s o5 OL | =7
% Q o 3,1:" 5 m{ 2 | =0 | 92 |Logged By JBW/IGS -4
@ a 0% Sampied By JBW e
N S8
13957 0 SLUMP? (0s?)/ ANDSLIDE DEBRIS? (Qls-7);
_ L] <. medium brown to medium gray, slightly moist, moderately
hard, iron oxide staining along fractured surfaces.
1330, 5— u
] @s I Il
. 30W.605W n
78: @7 creep zone: slate, dark gray, highly fractured to pulverized, roots,
- 5E, 40NW | | 3" thick.
13851 10— I1 . @10 SLATE: medium gray, slightly moist, mederately foliated,
] 1057 | R-1 8tor5 blocky, more competent.
-W,608
] @ 13" shearing and roottets along foliation.
B @13' S: 3 {@14': quartzite along foliation, shearing on north side of boring.
4 70W,358W |
(@15.5" gradational transitios to more massive and resistant slate, less
13804 15— aiss | B _%_Nﬁ_ Ry weathered, with no surface rupture planes. o
- BSW,375W BEDROCK:SANTA MONICA SLATE (. |Jsml:
15'F, R T medium o gray, slightly moist, hard to very hard,
_ B5W (iSS W . moderately fractured.
l‘?' .
_ 9E TiSE i
_ 18.5 1 g @18.5" SLATE, medium gray slightly moist, blocky, hard, moderately
) @ lgacmrAe%F di lish
_ _ 19 Fr " SLATE: medium gray, slightly moist, highly fractured, fault
1375 20 20W, T]ONE 2 ' surface observed, irre {ar not continnous around bormg, fanit
- 919' R- gouge 1/4" to 1/2" tlnck with oxidation.
W 63N @21' fault entering boring,
. 21'F L
10E, ISNW
7 i (@24' shear zone along foliation, fracturing, very tight; a fault enters the
1370 25-— 24.8 " boring on the northeast side.
- L2 : @24.8"; fault exits porthwest side of boring.
| N{HSEA[)NW L @25.5'-28" fault, tight enters on southcast side and exits on nosthwest.
] A7 Fy K 27" foliation strecture ohserved, not continuous, cut by fault on west
_ “w,20N | side.
28'F 7027.1" quartzite vein cut by fault.
- 40E, t’;rSNW | @28 SLLATE: medivm gray, slightly meist, slightly to moderately
! @28 F-r ! fracturcd , hard, slightly weathered; wiik localized quartzite veins.
1365 30 e : D - -
SANPLE TYPES: TYPE OF TESTS: i
S SPLIT SFOON G GRAB SAMPLE D5 DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CH CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-13

Date 7-8-02 Shest 2 of 2
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3921, 565'-84'=2531, 84'-114'=1407) lbs Drop 12"
Elevation Top of Hole 1395' Location See Geotechnical Map
n - - )
sl le | 8 |2 518 |62 DESCRIPTION g
TR/ B8 | S| T o S| Gw| € S5 : -
551 83| 85 | £ s | &- | 83| 88 Op 5
B m Q& | =Y.
2o eT & | F § 0o Z | £5|33 |Logged By JBW/GS g
-~
Sampled By JBW -
13651 30 NSOE.608H R-3 I 2576 SLATE: medium to dark gray, slightly moist, hard io very hard,
_ 2.1 moderatety fractured; with localized quarizite veins.
uartzite
| Vein: L.
N35E,358H
13607 35— H
7] ] Total depth drilled = 36",
- - Sampled to 31"
Boring downhole logged to 36'.
13551 40— | | Groundwater not encountered.
Boring backfilled with cuitings.
1350 45— =
1345/ 50— H
13404 55— =
1335J Pl J o J [P S B R, ]
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE 5H SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




Date 7-17-02

GEOTECHNICAL BORING LOG LB-14

Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3021, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1380° Location See Geotechnical Map
g e |l g (£ slf g DESCRIPTION i
=% 5% | So| T ® o] Ew!| 2E|S; b
2 B 8BS | E | = A8 Bg| O, s
-t [ o b oC | ="
279 6 g E |98 | > |25 %3 |Logged By JBWIIGS 2
o o o\ w >
Sampled By JBW L
. | L
13801 @ LANDSLIDE DEBRIS (Ols-8):
- I -3 astic
137154 55— = . . . . . .
SLATE: medium gray to brownish gray, slightly moist, loose, highly
_ 95.5' S: I broken, highty weathered, iron oxide staining on fractured surfaces,
50E,19SE footlets, locally pulverized and lacks structure.
| L @3.5' shear zong, 1/2" thick.
13761 10—
| R-1 I 12
11'J- %1 1" prominent joint set.
A TOW,735 L ATE, medium gray, stightly moist, moderately to highly fractured,
blocky appearance, iron oxide staining on fractured surfaces,
_l L] rootlets,
7] 14'S: | @14 shear zone, medium gray, slightly moist, pulverized SLATE,
13654 15— @2413,278 H highly fractured, 2" lhicf
I 17 §: | | @17 shear zong, SILTY SAND texture, yellow brown, gray brown and
_ 9W 25NE L] light , slightly moist, 1.5' thick.
N3TW.20NE @17.5" fault cuts shear zone from above; below the fault the SLATE is
_ 175 i medium gray, slightly moist, moderately fractured, iron oxide
: staining on fractured surfaces.
13604 20— I\irﬁﬁw,SSS W
_ R-2 l 10 @20.5' shear zone.
_ L
13551 25— M
- ! i ; ) .
26" J: | {@26' SLATE, medium gray, slightly nioist, moderately to highly
_ TSW S05W fractured, blocky fracturing, open fractures to 1" wide and 2' deep,
| _‘| iron oxide staining and clay films on fractured surfaces.
7] l‘ ' betow 26' increase of clay content in fractures.
_| | |
1350 30-—— e ——— b ]
SAMPLE TYPES: . TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYS!S
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXJIAL SHEAR
E BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-14

Date 7-17-02 Sheet 2 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. ) Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Welght (0'-28'=5052, 28'-556'=3921, 55'-84'=2531, 84-114'=1407) lbs Drop 12"
Elevation Top of Hole 1380 Location See Geotechnical Map '
; . 8
sl lo |8 |2 |5 i 6 DESCRIPTION g
S| e8| S T ™ S | S 32| B =
Se&o| 89| £ 2 o 83 88| O - 5
g B @ oE | =1 :
279 e | & § “8 |z |28 |32 |LoagedBy JBWIIGS 2
g Sampled By JBW -~
13507 30 I SLATE, medium gray. lighly mofs 1o moist, moderaely hard hghly
_ R-3 fractured, with localized pulverized zones.
1345 35— =
_ 35.5 L] {@35.5' SLATE becomes slightly foltated.
_ NY9E, 2955 i
13407 40— ws: |l s @40 shear, SILTY CLAY, olive gray, moist, firm to stiff; 1" thick.
-] 20E,2258H
_:7',\/ @W43.5'S: _ (@43.5" shear zone, 2' thick, clay lined, slickenlines at base, localized
-W,3285 waler seepage;
13354 45— L] SLATE below the shear zone is medium gray to medium brown, blocky
w5 S: with open fractures, iron oxide staining and clay seams on fractured
- 75E,258L Lt surfaces.
Fa @45 shear zone, 3" thick, SILTY SAND texture, medium gray, moist,
_| I\f’?SE,34SE L with a 1/4" clay seam at base.
@45 8" shear, CLAYEY SILT, medium gray to olive gray, moist,
_| | | plastic, 1/4" thick.
13304 50— 50 is medi . .
RS I 10 (@50 SLATE is medium gray, siightly meist, moderately fractured,
-] blocky appearance, slight water seepage on open fractures (1/2"
open); iron oxide staining and clay film on fraciured surfaces,
522§ @52.2 CLAY, 1/4" to 1/2" thick, medium gray to olive gray, wet,
- F0W 355W m plastic, well developed around boring.
_ Lo PR @53.5' localized foliation; SLATE below is broken up and chaotic,
5357, moderately hard; with localized shearing along foliation.
13257 55 BWINE @55 shearing along foliation with polished surfaces; localized altered
— @'TOE,QIQN‘N | quanzﬂe YEIs, :
] @57‘ Ey: il
- 85E,2TNW
S (@58 a well developed shear 1/8" 10 1/4" thick clay, continuous around
— INSRW 605 W L : the boring. :
@38'J: | z |
1320 60 J - l_ . |. o .
3AMPLE TYPES: TYPE GF TESTS:
$ SPLIT 5POON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN  CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR  CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.
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